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MINERAL  RESOURCES  OF  THE  UNITED  STATES  FOR 

1908-PART  I. 


INTRODUCTION. 

CHARACTER  AND  SCOPE  OF  REPORT. 

The  arrangement  and  scope  of  this  report  are  practically  the  same 
as  in  the  twenty-four  preceding  reports  of  the  series  Mineral 
Resources  of  the  United  States.  Each  report  records  the  develop- 
ment of  the  mineral  industries  of  the  United  States  since  the  time 
covered  by  the  preceding  number  of  the  series ;  the  reports  should 
therefore  be  consulted  together.  Each  chapter  is  a  census  of  the 
productive  features  of  the  industry  under  discussion.  The  statistics 
of  the  imports  and  exports  of  minerals,  which  form  an  essential  part 
of  the  volume,  are  obtained  through  the  courtesy  of  the  Chiei  of 
the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor. 

The  summary  gives  the  principal  statistical  information  recorded 
in  this  report. 

In  presenting  these  statistics  all  unnecessary  duplication  has  been 
avoided.  The  coke  product,  for  example,  discussed  in  the  following 
pages  and  amounting  in  1908  to  26,033,518  short  tons,  valued  at  $62,- 
483,983,  is  excluded  from  the  tabular  statement,  as  the  quantity  and 
value  of  the  coal  used  in  its  manufacture  are  included  in  the  statistics 
of  coal  production.  Similarly,  white  lead,  red  lead,  litharge,  and 
orange  mineral,  whose  average  aggregate  value  for  the  last  ten  years 
has  exceeded  $15,000,000,  are  not  given  in  the  table,  the  base  from 
which  they  are  made  being  included  in  the  output  of  pig  lead.  Zinc 
oxide,  zinc-lead,  sublimed  blue  lead,  and  sublimed  white  lead,  made  di- 
rectly from  the  ores,  and  consequently  not  included  in  spelter  or  lead 
production,  are  tabulated.  The  production  of  pig  iron  and  its  value 
are  given  in  the  table  as  the  best  means  of  presenting  the  statistics  of 
the  production  of  iron  in  the  first  marketable  condition.  The  statistics 
of  the  production  of  iron  ores  are  treated  in  a  separate  chapter,  but 
are  not  included  in  the  general  statement  of  mineral  products.     The 

?uantity  and  value  of  the  production  of  iron  ores  are  also  shown  in  a 
ootnote  to  the  table  of  mineral  products.  In  like  manner  the  value 
of  clay  products  is  given  as  representing  the  first  marketable  condi- 
tion oi  the  clay  resources  of  the  country.  Inflation  of  valuation  and 
all  unnecessary  duplication  are  thus  avoided  as  far  as  practicable. 

In  accordance  with  a  change  in  the  law  (sundry  civil  appropriation 
act,  approved  May  27, 1908)  governing  the  publication  oi  this  report, 
it  will  henceform  appear  in  two  volumes,  the  first  containing  the 
statistics  of  the  metalnc  products,  and  the  second  the  statistics  of  the 
nonmetallic  products  of  tne  country. 
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6  MINERAL   RESOURCES. 

As  heretofore,  the  publication  of  this  report  has  been  anticipated  to 
a  great  extent  by  the  issue  in  advance,  in  pamphlet  form,  of  the 
several  chapters  which  compose  it. 
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New  Jersey Dr.  Henry  B.  Kummel,  state  geologist,  Trenton. 

New  York Dr.  John  M.  Clarke,  state  geologist,  Albany. 

North  Carolina Dr.  Jos.  Hyde  Pratt,  state  geologist,  Chai)el  Hill. 
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SUMMARY  OF  THE  MINERAL  PRODUCTION   OF  THE 
UNITED  STATES  IN  1908. 


Compiled  by  W.  T.  Thom. 


GENERAL  REM  ARKS. ^ 

The  varied  character  of  the  units  of  measurement  employed  in  the 
mineral  industry  makes  it  impossible  to  compare  the  outputs  of  the 
several  minerals,  except  in  the  value  of  the  products. 

In  1905,  for  the  firat  time,  and  m  1906,  for  the  second  time,  the 
total  value  of  the  domestic  mineral  production  exceeded  the  enor- 
mous sum  of  $1,500,000,000;  and  in  1907,  for  the  first  time,  the  still 
greater  sum  of  $2,000,000,000  was  exceeded. 

In  1908  the  disastrous  results  of  the  financial  depression  of  the 
latter  part  of  1907  became  only  too  apparent  in  the  decrease  in  value 
of  the  mineral  output,  which  declined  for  the  year  to  about  $1,596,- 
000,000  from  over  $2,000,000,000  in  1907. 

The  exact  figures  for  1908  are  $1,595,670,186,  as  compared  with 
$2,071,607,964  in  1907,  with  $1,904,007,034  in  1906,  with  $1,625,135,- 
835  in  1905,  and  with  $1,363,072,345  in  1904;  a  loss  in  1908  from  1907 
of $475,937,778, or 22.97 percent;  from  1906 of $308,336,848, or  16.19 
per  cent;  from  1905  of  $29,465,649,  or  1.81  per  cent,  and  an  increase 
over  1904  of  $232,597,841,  or  17.06  per  cent. 

As  heretofore,  iron  and  coal  are  the  most  important  of  our  mineral 
products.  The  value  of  iron  in  1908  was  $254,321,000;  the  value  of 
coal  was  $532,314,1 17.  The  fuels — coal,  natural  gas,  and  petroleum — 
decreased  from  $789,128,046  in  1907  to  $716,660,749  in  1908,  a  loss  of 
$72,467,297,  or  9.18  per  cent.  Anthracite  coal  showed  a  decrease  in 
value  of  $5,405,207,  from  $163,584,056  in  1907  to  $158,178,849  in 
1908.  The  decrease  in  value  of  the  bituminous  coal  output  from  1907 
was  $77,079,574,  from  $451,214,842  m  1907  to  $374,135,268  in  1908, 
a  loss  or  combined  decrease  in  the  value  of  coal  of  $82,484,781 ,  or  13.42 
per  cent. 

The  loss  of  $475,937,778  in  the  total  value  of  our  mineral  production 
is  due  to  losses  in  both  metallic  and  nonmetallic  products,  tne  metallic 
products  showmg  a  decrease  from  $903,802,244  in  1907  to  $549,923,- 
116  in  1908,  a  loss  of  $353,879,128,  and  the  nonmetallic  products 
showing  a  decrease  from  $1,167,705,720  in  1907  to  $1,045,497,070  in 

«  The  Imports  cited  In  this  sammaiy  and  in  the  volume  are  "  imports  for  consimiption,"  which  may  or 
may  not  be  identksal  with  the  '*  total  imports  "  for  the  calendar  year.  Merchandise  brought  into  the  country 
late  In  December,  for  example,  may  be  entered  for  consumption  or  It  may  be  put  into  a  warehouse  and  not 
be  withdrawn  for  ooosumpoon  until  some  months  later,  it  will  then  be  credited  for  consumption  to  the 
year  of  its  withdrawal  firom  the  warehouse. 
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1908,  a  loss  of  $122,208,650.  To  these  products  should  be  added 
estimated  unspecified  products,  including  cadmium,  nickel,  cobalt, 
bismuth,  and  other  mineral  products,  valued  at  $250,000,  making  a 
total  mineral  production  for  1908  of  $1,595,670,186. 

METALS. 

Ircm  and  steel, — ^Twenty-three  States  produced  pig  iron  in  1908,  as 
against  21  in  1907,  20  in  1906,  20  in  1905,  20  in  1904,  22  in  1903,  and 
22  in  1902.  The  total  production  of  pig  iron  in  1908  was  15,936,018 
long  tons  against  25,781,361  long  tons  in  1907,  25,307,191  long  tons  in 
1906,  22,992,380  long  tons  in  1905,  16,497,033  long  tons  in  1904,  and 
18,009,252  tons  in  1903.  The  production  of  1908  shows  a  decrease  in 
quantity  of  9,845,343  long  tons,  or  38.19  per  cent  from  the  production 
of  1907,  and  a  decrease  m  value  from  $529,958,000  to  $254,321,000, 
amounting  to  $275,637,000,  or  52.01  per  cent.  The  average  price  per 
long  ton  of  pig  iron  decreased  frona  $20.56  in  1907  to  $15.96  in  1908. 
The  average  prices  per  long  ton  in  recent  years  have  been  as  fol- 
lows: 1906,  $19.98;  1905,  $16.63;  1904,  $14.13.  The  imports  of  pig 
iron  (including  scrap,  valued  at  $151,012  in  1907  and  at  $42,715  in 
1908)  were  about  340,000  long  tons,  valued  at  $5,480,000  in  1907,  and 
about  36,000  long  tons,  valued  at  $540,000  in  1908.  The  exports 
(including  scrap)  were  99,000  long  tons,  valued  at  $1,908,000  in  1907 
and  68,000  tons,  valued  at  $1,118,000  in  1908. 

Iron  ores, — The  production  of  iron  ores  in  1908  amounted  to 
35,983,336  long  tons,  as  compared  with  51,720,619  long  tons  in  1907, 
with  47,749,728  long  tons  in  1906,  with  42,526,133  long  tons  in  1905, 
with  27,644,330  long  tons  in  1904,  and  with  35,019,308  long  tons  in 
1903.  The  value  of  the  ore  mined  in  1908  at  the  mines  was  $81,845,- 
904,  as  compared  with  $131,996,147  in  1907,  with  $100,597,106  in 
1906,  and  with  $75,165,604  in  1905.  As  in  the  nine  preceding  years, 
the  production  of  iron  ores  in  the  United  States  in  1908  was  never 
equaled  by  that  of  any  other  country.  The  imports  of  iron  ores  in 
1908  were  valued  at  $2,220,132  agamst  $3,937,483  in  1907;  the  ex- 
ports in  1^08  were  valued  at  $1,012,924  against  $763,422  in  1907. 

Manganese  ores. — ^The  production  of  manganese  ores  was  3,146  long 
tons,  valued  at  $29,466  m  1904;  4,118  long  tons,  valued  at  $36,214 
in  1905;  6,921  long  tons,  valued  at  $88,132  in  1906;  5,604  long  tons, 
valued  at  $63,369  in  1907,  and  6,144  tons,  valued  at  $62,779  in  1908. 
The  average  price  per  ton  was  $9.37  in  1904,  $8.80  in  1905,  $12.73  in 
1906,  $11.31  in  1907,  and  $10.22  in  1908.  Manganiferous  ores, 
carrying  from  20  to  40  per  cent  of  manganese,  were  produced  to  the 
extent  of  55,620  long  tons,  valued  at  $132,556  in  1908,  as  against 
103,844  long  tons,  valued  at  $259,473  in  1907,  and  41,300  long  tons, 
valued  at  $122,400  in  1906.  The  imports  in  1908  were  178,203  long 
tons,  valued  at  $1,350,223,  as  against  209,421  long  tons,  valued  at 
$1,793,143,  in  1907. 

^0^ —The  production  of  gold  mcreased  from  3,892,480  ounces, 
valued  at  $80,464,700  in  1904,  to  4,265,742  ounces,  valued  at  $88,180,- 
700  in  1905,  and  to  4,565,333  ounces,  valued  at  $94,373,800  in  1906; 
it  decreased  in  1907  to  4,374,827  ounces,  valued  at  $90,435,700,  a  loss 
in  1907  of  190,506  ounces  in  quantity  and  of  $3,938,100  in  value.  In 
1908  the  output  increased  to  4,574,340  ounces,  valued  at  $94,560,000, 
a  gain  of  199,513  ounces  in  quantity  and  of  $4,124,300  in  value. 
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Silver. — ^The  production  of  silver  increased  in  quantity  from 
57,682,800  ounces  in  1904  to  56,101,600  ounces  in  1905,  and  to 
56,517,900  ounces  in  1906;  it  decreased  to  56,514,700  ounces  in  1907 
and  to  52,440,800  ounces  in  1908,  a  loss  of  4,073,900  ounces.  It 
increased  in  commercial  value  from  $33,456,000  in  1904  to  $34,221,976 
in  1905,  and  to  $38,256,400  in  1906,  and  decreased  to  $37,299,700  in 
1907,  a  loss  of  $956,700,  and  to  $28,050,600  in  1908,  a  further  loss 
of  $9,249,100  in  1908. 

Copper. — ^The  production  of  copper  increased  from  812,537,267 
pounds,  valued  at  $105,629,845,  m  1904,  to  901,907,843  pounds, 
valued  at  $139,795,716,  in  1905,  and  to  917,805,682  pounds,  valued 
at  $177,595,888,  in  1906;  decreased  in  1907  to  868,996,491  pounds, 
valued  at  $173,799,300;  increased  in  1908  in  quantity  to  942,570,721 
pounds,  and  decreased  in  value  to  $124,419,335.  The  imports  in  1908 
were  valued  at  $29,664,129,  against  $46,912,347  in  1907.  The  exports 
were  valued  at  $91,809,675  in  1908  and  at  $103,252,917  in  1907. 

Lead. — The  production  of  lead  in  1908  was  310,762  short  tons,  as 
against  365,166  short  tons  in  1907,  350,153  short  tons  in  1906,  302,000 
short  tons  in  1905,  and  307,000  short  tons  in  1904.  The  value  of  the 
production  in  1908  was  $26,104,008,  as  compared  with  $38,707,596  in 
1907,  with  $39,917,442  in  1906,  with  $28,690,000  in  1905,  and  with 
$26,402,000  in  1904.  The  imports  of  lead  were  valued  at  $526,244 
in  1908,  against  $1,082,944  in  1907,  and  the  exports  were  valued  at 
$599,640  in  1908,  against  $686,096  in  1907. 

Zinc. — The  production  of  zinc  in  1908  was  190,749  short  tons,  as 
against  223,745  short  tons  in  1907,  199,694  short  tons  in  1906,  203,- 
849  short  tons  in  1905,  and  186,702  short  tons  in  1904.  The  value 
of  the  zinc  production  in  1908  was  $17,930,406,  as  compared  with 
$26,401,910  m  1907,  with  $24,362,668  in  1906,  with  $24,054,182  in 
1905,  and  with  $18,670,200  in  1904.  The  imports  of  zinc  were  valued 
at  $617,325  in  1908,  against  $1,740,059  in  1907;  the  exports  were 
valued  at  $1,683,887,  against  $1,401,831  in  1907. 

Bauxite. — in  1908  the  production  of  bauxite  was  52,167  long  tons, 
valued  at  $263,968,  as  compared  with  %1 ,11%  long  tons,  valued  at 
$480,330,  in  1907;  with  75,332  long  tons,  valued  at  $368,311,  in  1906; 
with  48,129  long  tons,  valued  at  $240,292,  in  1905;  with  47,661  long 
tons,  valued  at  $235,704,  in  1904.  The  imports  for  consumption  in 
1908  were  21,679  long  tons,  valued  at  $87,823,  as  against  25,066  long 
tons,  valued  at  $93,208,  in  1907. 

Aluminum. — The  consumption  of  aluminum  during  1908  was  11,- 
152,000  pounds,  valued  at  $2,434,600,  as  against  17,211,000  pounds, 
valued  at  $4,926,948, in  1907 ;  14,910,000  pounds,  valued  at  $4,262,286. 
in  1906;  11,347,000  pounds,  valued  at  $3,246,300,  in  1905;  and 
8,600,000  pounds,  valued  at  $2,477,000,  in  1904. 

Quicksilver. — The  production  of  quicksilver  during  1908  amounted 
to  19,752   jBasks  (of  76i  avoirdupois  pounds  net;   75  avoirdupois 

Sounds  net  after  June,  1904),  as  against  21,567  flasks  in  1907,  26,238 
asks  in  1906,  30,451  flasks  in  1905,  and  34,570  flasks  in  1904.  The 
value  of  the  quicksilver  produced  in  1908  was  $824,146  as  compared 
with  $828,931  in  1907,  with  $958,634  in  1906,  with  $1,103,120  in 
1905,  and  with  $1,503,795  in  1904.  California  reported  16,984  flasks, 
as  against  17,431  flasks  in  1907,  20,310  flasks  in  1906,  24,635  flasks 
in  1905,  and  29,217  flasks  in  1904;  and  Texas  reported  2,382  flasks 
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as  against  3,686  flasks  in  1907,  4,761  flasks  in  ld06,  4,723  flasks  in 
1905,  and  5,336  flasks  in  1904.  Utah  did  not  report  any  production, 
as  against  450  flasks  in  1907,  and  1,164  flasks  in  1906.  Oregon  and 
Arizona  combined  reported  386  flasks,  as  against  no  production  in 
1907,  and  3  flasks  from  Oregon  in  1906. 

Chromic  iron  ore. — California  was  the  only  State  producing  chro- 
mite  commercially  during  1908,  the  quantity  being  359  long  tons, 
valued  at  $7,230,  as  compared  with  290  long  tons,  valued  at  $5,640, 
in  1907,  with  107  long  tons,  valued  at  $1,800,  in  1906;  with  22  long 
tons,  valued  at  $375,  in  1905;  and  with  123  long  tons,  valued  at 
$1,845,  in  1904.  The  unports  were  27,876  long  tons,  valued  at  $345,- 
960,  as  against  41.989  long  tons,  valued  at  $491,925,  in  1907. 

Molyhdenum. — No  production  of  molybdenum  was  reported  in  1908. 
There  was  a  small  commercial  production  in  1907,  as  in  1906  and  1905. 

Nickel. — ^The  production  of  nickel  in  1908  is  included  under  unspec- 
ified products.  There  was  no  production  of  metaUic  nickel  reported 
in  1907,  as  in  1906  and  1905,  only  a  small  quantity  of  nickel  and 
cobalt  ore  being  reported  as  sold.  In  1904  tne  output  was  24,000 
pounds,  as  against  aproduction  of  1 14,200  pounds  in  1903,  and  of  5,748 
pounds  in  1902.  The  value  in  1904  was  $11,400,  as  against  $45,900 
m  1 903,  and  $2,701  in  1 902.  The  imports  of  nickel  in  1 908  were  valued 
at  $2,497,585,  as  agamst  $2,243,026,  in  1907,  and  $1,902,367  in  1906. 

Rutile. — No  production  of  rutile  was  reported  in  1908;  there  was 
a  small  output  from  Virginia  in  1907. 

Tungsten. — The  commercial  production  of  concentrated  tungsten 
ores  during  1908  amounted  to  671  short  tons^  valued  at  $229,955,  as 
against  1,640  short  tons,  valued  at  $890,048,  m  1907;  928  short  tons, 
valued  at  $348,867,  in  1906;  803  short  tons,  valued  at  $268,676,  in 
1905;  and  740  short  tons,  valued  at  $184,000,  in  1904. 

Uranium  and  vanadium. — There  was  no  production  of  uranium  and 
vanadium  minerals  in  1908.  The  production  in  1907,  as  in  1906,  was 
included  under  unspecified  products.  The  production  in  1905  was 
valued  at  $375.  as  against  $10,600  in  1904  and  $5,625  in  1903. 

Tantalum.— No  output  of  tantalum  was  reported  in  1908;  a  very 
small  production  was  reported  from  South  Dakota  in  1907. 

Platinum. — The  production  of  platinum  from  domestic  ores  in  1908 
was  750  ounces,  valued  at  $14,250,  as  compared  with  357  ounces, 
valued  at  $10,589,  in  1907;  with  1,439  ounces,  valued  at  $45,189,  in 
1906;  with  318  ounces,  valued  at  $5,320,  in  1905;  with  200  ounces, 
valued  at  $4,160,  in  1904;  and  with  110  oimces,  valued  at  $2,080,  in 
1903.  The  average  price  per  ounce  for  1907  was  $29.66;  in  1908  it 
was  $16.80.  The  imports  of  platinum  in  1908  were  valued  at 
$1,229^873,  as  against  $2,684,642  in  1907. 

Antimony. — There  was  no  production  of  antimony  reported  in  1908. 
The  production  in  1907  was  351  short  tons,  valued  at  $77,300,  as 
compared  with  1,766  short  tons,  valued  at  $602,949,  in  1906;  with 
3,240  short  tons,  valued  at  $705,787,  in  1905;  and  3,057  short  tons, 
valued  at  $505,524,  in  1904.  The  imports  of  antimony  (metal,  regu- 
lus,  and  ore)  in  1908  were  valued  at  $878,136,  as  against  $1,588,764  in 
1907;  imports  of  antimony  salts  in  1908  were  valued  at  $65,898,  as 
against  $98,038  in  1907. 

Antimonml  lead. — ^The  output  and  value  of  antimonial  lead  are 
reported  separately  for  the  first  time  in  this  report.     The  production 


SUMMABT.  11 

for  1908  was  13,629  short  tons,  valued  at  $1,264,771,  against  9,910 
short  tons,  valued  at  $1,322,985,  in  1907. 

Bismuth. — ^There  was  a  small  production  of  bismuth  in  1908;  no 
production  was  reported  in  1907.  The  marketed  production  of  bis- 
muth ore  in  1906  was  8,334  pounds,  valued  at  $12,500;  in  1905  it 
was  24,405  pounds,  valued  at  $4,187;  in  1904  it  was  5,184  pounds, 
valued  at  $314.  The  imports  in  1908  were  valued  at  $257,397,  as 
against  $325,015  in  1907. 

Tin, — No  production  of  metalUc  tin  was  reported  for  1908.  A  few 
tons  of  stream  tin  were  produced  from  Buck  Creek,  Alaska,  and  were 
shipped  to  Hambu^,  Germany.  There  was  a  very  small  production 
of  metaUic  tin  in  Sduth  Dakota  in  1907  which,  with  concentrates 
from  Alaska,  from  South  Dakota,  and  from  the  North  Carolina-South 
Carolina  deposits,  was  valued  at  $33,285,  against  $35,600  in  1906. 
The  imports  of  tin  in  1908  were  valued  at  $24,128,322,  as  against 
$32,151,720  in  1907. 

Cadmium, — Cadmium  was  produced  by  the  Grasselli  Chemical  Com- 
pany, of  Cleveland,  Ohio,  in  1906;  there  was  a  small  production  also 
m  both  1907  and  1908. 

Selenium  and  tellurium, — Selenium  is  recovered  in  the  anode  mud 
or  sUmes  of  the  electrolytic  copper  refineries,  particularly  at  Balti- 
more, Md.,  and  at  Perth  Amboy  and  Chrome,  N.  J. ;  but  no  commer- 
cial output  has  been  reported..  Tellurium  is  found  combined  in  large 
quantities  with  gold  and  silver  at  Cripple  Creek,  Colo.,  in  smaller 
Quantities  at  other  mining  camps  of  the  West,  and  also  in  the  mud  or 
slimes  of  electrolytic  copper  renneries. 

FUELS. 

Coal, — The  history  of  the  coal  mining  industry  in  1908  was  in 
marked  contrast  to  that  of  1907.  For  the  third  time  in  the  history 
of  the  United  States  the  production  of  coal  reached  in  1908  a  total  of 
over  400,000,000  short  tons,  but  the  output  fell  from  480,363,424 
tons  of  2,000  pounds,  valued  at  $614,798,898,  in  1907,  to  415,842,698 
short  tons,  valued  at  $532,314,117,  in  1908— a  decrease  of  64,520,726 
short  tons,  or  13.43  per  cent,  in  quantity,  and  of  $82,484,781,  or  13.42 
per  c^nt,  in  value.  Of  this  total,  the  output  or  anthracite  coal 
amounted  to  74,347,102  long  tons  (equivalent  to  83,268,754  short 
toas),  which,  as  compared  with  the  production  of  76,432,421  long  tons 
in  1907,  was  a  decrease  of  2,085,319  lon^  tons,  or  2.73  per  cent. 
The  value  of  anthracite  coal  at  the  mines  m  1908  was  $158,178,849, 
as  against  $163,584,056  in  1907,  $131,917,694  in  1906,  $141,879,000 
in  1905,  and  $138,974,020  in  1904— a  decrease  in  1908,  as  compared 
with  1907,  of  $5,405,207.  or  3.3  per  cent.  The  average  price  of  the 
marketed  anthracite  coal  sold  during  the  1908  season  at  the  mines 
was  the  same  as  in  1907,  $2.35  per  long  ton,  as  against  $2.30  per 
long  ton  in  1906,  $2.25  in  1905,  and  $2.35  in  1904. 

The  output  of  bituminous  coal  (which  includes  semianthracite  and 
all  seniibituminous  and  hgnite  coals)  amoimted  in  1908  to  332,573,944 
short  tons,,  valued  at  $374,135,268,  as  compared  with  394,759,112 
short  tons,  valued  at  $451,214,842,  in  1907;  with  342,874,867  short 
tons,  valued  at  $381,162,115,  in  1906;  wth  315,062,785  short  tons, 
valued  at  $334,658,294,  in  1905;  and  with  278^659,689  short  tons, 
valued  at  $305,397,001,  in  1904.    The  decrease  m  the  production  of 
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bituminous  coal  in  1908  from  1907  was  therefore  62,185,168  short 
tons,  or  15.75  per  cent,  in  quantitjr,  and  $77,079,574,  or  17.08  per  cent, 
in  value.  The  average  pnce  of  bituminous  coal  per  ton  at  the  mines 
during  1908  was  $1.12  as  against  $1.14  in  1907,  $1.11  in  1906,  $1.06 
in  1905,  $1.10  in  1904,  and  $1.24  in  1903— the  highest  price  recorded 
by  the  Survey.  The  imports  of  anthracite  in  1908  were  valued  at 
$73,778,  against  $40,971  in  1907;  the  imports  of  bituminous  were 
valued  at  $3,964,843,  against  $5,397,222  in  1907.  The  exports  were 
in  1908:  Anthracite,  $13,524,595;  bituminous,  $23,361,914;  in  1907: 
Anthracite,  $13,217,985;  bituminous,  $26,972,908. 

Coal  briquets. — The  production  of  coal  briquets  in  the  United 
States  in  1908  was  90,358  short  tons,  valued  at  $323,057,  as  compared 
with  66,524  short  tons,  valued  at  $258,426,  in  1907. 

Colce, — The  coke  production  of  the  United  States  in  1908,  which 
included  the  output — 4,201,226  short  tons — from  3,679  retort  or  by- 
product ovens,  amounted  to  26,033,518  short  tons,  as  compared  with 
40,779,564  short  tons  in  1907,  with  36,401,217  short  tons  in  1906,  with 
32,231,129  short  tons  in  1905,  and  with  23,661,106  short  tons  in  1904. 
The  decrease  in  quantitvfrom  1907  to  1908  was  14,746,046  short  tons, 
or  36.14  per  cent.  The  total  value  was  $62,483,983  as  against 
$111,539,126  in  1907,  a  loss  of  $49,055,143,  or  43.98  per  cent.  The 
average  price  per  ton  in  1908  was  $2.40,  against  $2.74  in  1907.  The 
average  output  from  the  by-product  ovens  m  1908  was  1,142  tons  per 
oven,  against  an  average  or  258  tons  per  oven  from  the  beehive  ovens. 
The  imports  of  coke  were  valued  at  $606,294  in  1908,  against  $596,366 
in  1907,  and  the  exports  were  valued  at  $2,161,032  in  1908,  against 
$3,206,793  in  1907. 

GaSy  coke,  tar,  and  ammonia. — ^The  aggr^ate  value  of  all  the  prod- 
ucts obtained  from  the  distiUation  of  coal  in  gas  works  and  retort 
ovens  in  1905  was  $56,684,972,  as  against  $51,157,736  in  1904  and 
$47,830,600  in  1903.  No  report  was  prepared  for  1906.  The  aggre- 
gate value  in  1907  was  $73,573,004 ;  in  1908  it  was  $64,660,040.  The 
imports  of  ammonium  sulphate  in  1908  were  valued  at  $2,036,270,  as 
against  $1,915,908  in  1907.  The  imports  of  coal-tar  products  in 
1908  were  valued  at  $7,044,585,  as  against  $8,846,401  in  1907. 

Natural  gas. — The  value  of  the  natural  gas  produced  in  1908  was 
$54,640,374,  as  compared  with  $54,222,399  in  1907,  with  $46,873,932 
in  1906,  with  $41,562,855  in  1905,  and  with  $38,496,760  in  1904. 

Petroleum. — The  total  production  of  crude  petroleum  in  the  United 
States  in  1908  was  179,572,479  barrels,  as  against  166,095,335  barrels 
in  1907,  against  126,493,936  barrels  in  1906,  against  134,717,580  bar- 
rels in  1905,  and  against  117,080,960  barrels  in  1904 — an  increase  in 
1908  of  13,477,144  barrels  or  8.11  per  cent  over  the  production  of 
1907.  Among  the  noteworthy  changes  in  production  in  1908  were 
gains,  as  compared  with  1907,  of  over  6,000,000  barrels  in  the  Illinois 
field,  and  of  over  5,000,000  barrels  in  California. 

The  value  of  crude  petroleum  produced  during  1908  was 
$129,706,258,  as  against  $120,106,749  in  1907,  or  72.3  cents  per  barrel, 
in  both  years;  against  $92,444,735,  or  73.1  cents  per  barrel,  in  1906; 
against  $84,157,399,  or  62.47  cents  per  barrel,  in  1905;  and  against 
$101,175,455,  or  86.41  cents  per  barrel,  in  1904.  The  imports  of 
petroleum  in  1908  were  valued  at  $617,659,  as  against  $286,252 
m  1907;  the  exports  in  1908  were  $108,815,455,  as  against  $91- 
383,064  in  1907.    The  imports  of  ozokerite  and  paramn  in  1908 
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were  valued  at  $438,628,  as  against  $186,182  in  1907;  the  exports 
were  valued  in  1908  at  $6,922,638^  as  against  $10,209,448  in  1907. 

Peat. — ^The  commercial  production  or  peat  in  1908  in  the  forms  of 
peat  fertilizer  filler,  peat  fuel,  and  peat  moss  litter  was  valued  at 
$133,000.  It  would  seem  that'  the  conversion  of  raw  bog  peat  into 
these  three  commercial  forms  is  now  to  be  reported  as  an  established 
industry  in  this  coimtry.  The  imports  of  peat  moss  litter  have  aver- 
aged about  $45,000  for  the  last  three  years. 

STRUCTURAL.  MATERIALS. 

Cement. — ^The  total  production  of  hydrauUc  cement  in  the  United 
States  in  1908  was  52,910,925  barrels,  valued  at  $44,477,653,  com- 
pared with  52,230,342  barrels,  valued  at  $55,903,851,  in  1907;  with 
51,000,445  barrels,  valued  at  $55,302,277,  in  1906;  with  40,102,308 
barrels,  valued  at  $35,931,533,  in  1905;  and  with  31,675,257  barrels, 
valued  at  $26,031,920,  in  1904.  The  Portland  cement  production 
in  1908  was  51,072,612  barrels,  valued  at  $43,547,679,  as  compared 
with  48,785,390  barrels,  valued  at  $53,992,551,  in  1907;  with  46,463 ,424 
barrels,  valued  at  $52,466,186,  in  1906;  with  35,246,812  barrels,  val- 
ued at  $33,245,867,  in  1905;  and  with  26,505,881  barrels,  valued  at 
$23,355,119,  in  1904 — an  increase  in  quantitj^  in  1908,  as  compared 
with  1907,  of  2,287,222  barrels,  and  a  decrease  in  value  of  $10,4^4,872. 
The  production  or  natmral  cement  in  1908  was  1,686,682  barrels, 
valued  at  $834,509,  as  compared  with  2,887,700  barrels,  valued  at 
$1,467,302,  in  1907;  with  4,055,797  barrels,  valued  at  $2,423,170, 
in  1906;  with  4,473,049  barrels,  valued  at  $2,413,052,  in  1905;  and 
with  4,866,331  barrels,  valued  at  $2,450,150,  in  1904 — a  decrease  in 
1908  of  about  41  per  cent  in  quantity  and  of  about  43  per  cent  in 
value.  The  production  of  puzzolan  cement  in  1908  amounted  to 
151,451  barrels,  valued  at  $95,468,  as  against  557,252  barrels,  valued 
at  $443,998,  in  1907;  agamst  481,224  barrels,  valued  at  $412,921, 
in  1906;  against  382,447  barrels,  valued  at  $272,614,  in  1905;  and 
against  303,045  barrels,  valued  at  $226,651,  in  1904.  The  imports  of 
hydraulic  cement  in  1908  were  valued  at  $1,206,832,  as  compared  with 
$2,614,228  in  1907:  the  exports  were  valued  at  $1,249,229  in  1908 
agamst  $1,450,841  m  1907. 

Clay  products. — ^The  value  of  all  clay  products  in  1908,  as  reported 
to  this  office  was  $133,197,762,  as  against  $158,942,369  in  1907, 
$161,032,722  in  1906,  $149,697,188  in  1905,  and  $131,023,248  in  1904. 
The  brick  and  tile  products  in  1908  were  valued  at  $108,062,207,  as 
compared  with  $128,798,895  in  1907,  $129,591,838  in  1906, 
$121,778,294  in  1905,  and  $105,864,978  in  1904.  The  pottery  prod- 
ucts were  valued  at  $25,135,555  in  1908,  agamst  $30,143,474  in  1907, 
against  $31,440,884  in  1906,  against  $27,918,894  in  1905.  and  against 
$25,158,270  in  1904.  The  imports  of  pottery  in  1908  amounted  to 
$10,622,791,  as  against  $13,585,612  in  1907. 

The  commercial  production  of  clay  mined  and  sold  in  1908  by 
those  not  manufacturing  the  clay  themselves  was  valued  at 
$2,599,986,  as  against  $3,448,548  in  1907,  $3,245,256  in  1906, 
$2,768,006  in  1905,  and  $2,320,162  in  1904.  The  imports  of  clay 
amounted  in  1908  to  $189,454,  as  against  $337,539  in  1907.  The 
imports  of  kaolin  or  china  clay  in  1908  were  valued  at  $1,129,847,  as 
against  $1,582,893  in  1907. 
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lAme. — The  production  of  lime  in  1908  was  2,766,873  short  tons, 
valued  at  $11,091,186,  as  against  3,092,524  short  tons,  valued  at 
$12,656,705,  in  1907;  3,198,087  short  tons,  valued  at  $12,480,653, 
in  1906;  2,984,100  short  tons,  valued  at  $10^941,680,  in  1905;  and 
2,707,809  short  tons,  valued  at  $9,951,456,  m  1904.  The  average 
price  per  short  ton  was  $3.90  m  1906,  $4.09  m  1907,  and  $4.01  in  1908. 

Sand-lime  hrick, — ^The  production  of  sand-lime  brick  in  1908  was 
valued  at  $961,226,  as  against  $1,225,769  in  1907,  $1,170,005  in  1906, 
$972,064  in  1905,  and  $463,128  in  1904. 

Slate. — ^The  production  of  slate  in  1908  was  valued  at  $6,316,817, 
as  against  $6,019,220  in  1907,  $5,668,346  in  1906,  $5,496,207  in  1905, 
and  $5,617,195  in  1904.  The  imports  of  slate  in  1908  were  valued  at 
$7,227,  against  $5,404  in  1907;  the  exports  of  roofing  slate  were  val- 
ued at  $197,216,  against  $220,995  in  1907. 

Stone, — The  value  of  all  kinds  of  stone  produced  in  the  United 
States  during  1908  amoimted  to  $65,712,499,  as  compared  with 
$71,105,805  m  1907,  $66,378,794  in  1906,  $63,798,748  in  1905,  and 
with  $58,765,275  in  1904. 

Included  under  stone  is  the  limestone  used  for  fluxing  in  blast  fur- 
naces, which  in  1908  was  11,091,442  long  tons,  valued  at  $5,905,241, 
as  compared  with  17,119,297  long  tons,  valued  at  $9,144,489,  in  1907; 
16,077,202  long  tons,  valued  at  $7,612,692,  in  1906;  15,387,891  long 
tons,  valued  at  $7,004,265,  in  1905;  and  10,657,038  long  tons,  val- 
ued at  $4,702,768,  in  1904. 

ABRASIVE  MATERIALS. 

Artificial  ahroMves, — ^The  total  production  of  artificial  abrasives, 
alundum,  carborundum,  and  crushed  steel,  in  1908  amounted  to 
8,698,000  pounds,  valued  at  $626,340,  as  against  14,632,000  pounds, 
valued  at  $1,027,246,  in  1907,  and  11,774,300  pounds,  valued  at 
$777,081,  in  1906. 

Corundum  and  emery. — ^The  combined  production  of  corundum 
and  emery  in  1908  amounted  to  669  short  tons,  valued  at  $8,745,  as 
against  1,069  short  tons,  valued  at  $12,294,in  1907;  1.160  short  tons, 
valued  at  $44,310,  in  1906;  2,126  short  tons,  valued  at  $61^464,  in 
1905;  and  1,916  short  tons,  valued  at  $56,985,  in  1904.  The  miports 
in  1908  were  valued  at  $248,399,  against  $412,630,  in  1907. 

Abrasive  quartz  and  feldspar. — In  1908  the  production  of  abrasive 
quartz  and  feldspar  amounted  to  11,725  short  tons,  valued  at  $79,146, 
as  against  17,435  short  tons,  valued  at  $126,582,  in  1907;  24,082 
short  tons,  valued  at  $121,671,  in  1906;  19,039  short  tons,  valued  at 
$88,118,  in  1905;  and  31,940  short  tons,  valued  at  $74,850,  in  1904. 

Garnet. — The  production  of  abrasive  garnet  during  1908  amounted 
to  1,996  short  tons,  valued  at  $64,620,  as  against  7,058  short  tons,  val- 
ued at  $211,686,  in  1907;  4,650  short  tons, valued  at  $157,000,in  1906; 
5,050  short  tons,  valued  at  $148,095,  in  1905;  and  3,854  short  tons, 
valued  at  $117,581,  in  1904.  The  average  price  was  about  $32.37 
per  ton,  as  against  $30  per  ton  in  1907. 

Grindstones. — The  total  value  of  all  kinds  of  grindstones  and  pulp 
stones  produced  during  1908  was  $536,095,  as  against  $896,022  in 
1907,  $744,894  in  1906,  $777,606  in  1905,  and  $881,527  in  1904.  The 
imports  in  i908  were  valued  at  $80,382;  in  1907,  at  $111,495. 
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Iniusorial  earth  and  iripoli. — In  1908  the  value  of  the  infusorial 
eartn  and  tripoli  production  was  $97,442,  as  against  $104,406  in  1907. 
In  1906  the  production  of  infusorial  earth  and  tripoli  amounted  to 
8,099  short  tons,  valued  at  $72,108,  as  against  10,977  short  tons,  val- 
ued at  $64,637,  in  1905,  and  6,274  short  tons,  valued  at  $44,164,  in 
1904.  The  imports  of  rotten  stone  and  tripoli  in  1908  were  valued  at 
$17,252  and  at  $27,121  in  1907. 

Millstones  and  buhrstones. — The  value  of  the  production  of  mill- 
stones and  buhrstones  in  1908  was  $31,420,  as  agamst  $31,741  in  1907, 
$48,590  in  1906,  $37,974  in  1905,  and  $37,338  m  1904.  The  imports 
were  valued  at  $18,642  in  1908.  and  at  $27,308  in  1907. 

Oilstones  and  whetstones, — The  production  of  oilstones  and  whet- 
stones in  1908  was  valued  at  $217,284,  against  $264,188  in  1907. 
The  value  rose  from  $188,985  in  1904  to  $244,546  in  1905  and  to 
$268,070  in  1906.  The  imports  were  valued  at  $44,304  in  1908  and 
at  $89,939  in  1907. 

Pumice, — The  production  of  pumice  amounted  in  1908  to  10,569 
short  tons,  valued  at  $39,287,  against  8,112  short  tons,  valued  at 
$33,818,  in  1907;  against  12,200  short  tons,  valued  at  $16,750,  in 
1906;  1,832  short  tons,  valued  at  $5,540,  in  1905,  and  against  1,530 
short  tons,  valued  at  $5,421,  in  1904.  The  imports  were  valued  at 
$67,094  in  1908,  at  $85,647  in  1907,  and  at  $111,695  in  1906. 

CHEMICAL  MATERIALS. 

Arsenious  oxide, — The  domestic  production  of  arsenious  oxide 
(white  arsenic)  in  1908  was  considerablv  less  in  both  quantity  and 
value  than  the  production  of  1907,  which  was  3,502,000  pounds,  val- 
ued at  $163,000,  as  compared  with  1 .474,000  pounds,  valued  at  $63,460, 
in  1906;  1,507,386  pounds,  valued  at  $35,210,  in  1905;  and  72,413 
pounds,  valued  at  $2,185,  in  1904.  The  imports  of  white  arsenic, 
metallic  arsenic,  and  arsenic  sulphide  in  1908  were  valued  at  $430,400, 
as  against  $574,998  in  1907. 

Borax, — The  reported  returns  for  1908  gave  an  aggregate  produc- 
tion of  crude  borax  of  25,000  short  tons,  valued  at  $975,000,  as  com- 
pared with  52,850  short  tons,  valued  at  $1,121,520,  in  1907;  58,173 
short  tons,  valued  at  $1,182,410,  in  1906;  46,334  short  tons,  valued  at 
$1,019. 154,in  1905;  and  45,647  short  tons,  valued  at  $698,810,  in  1904. 
Only  high-grade  colemanite  was  worked  in  1908,  which  accounts 
for  nigher  valuation  with  lessened  tonnage.  The  imports  of  borax 
in  1908  were  valued  at  $36,764,  as  against  $100,980  in  1907. 

Bromine. — The  production  of  bromine  in  1908,  including  the  bro- 
mine contained  in  potassium  bromide,  amounted  to  1,055,636  pounds, 
valued  at  $102,344,  as  compared  with  1,379,496  poimds,  valued  at 
$195,281,  in  1907;  1,283,250  pounds,  valued  at  $165,204,  in  1906; 
1,192,758  pounds,  valued  at  $178,914,  in  1905;  and  897,100  pounds, 
valued  at  $269,130,  in  1904. 

Fluorspar, — The  total  commercial  production  of  fluorspar  in  1908 
was  38,795  short  tons,  valued  at  $225,998,  as  compared  with  49.486 
short  tons,  valued  at  $287.282, in  1907;  with  40,796  short  tons,  valued 
at  $244,025,  in  1906;  with  57,385  short  tons,  valued  at  $362,488,  in 
1905;  and  with  36,452  short  tons,  valued  at  $234,755,  in  1904.  It  is 
estimated  that  theimports  in  1908  amounted  to  about  22,000  short  tons. 


^     '  1 


J.  .'. 


.:     /  •      ■ 
-(»>•         .    •    . 

t  •  .  y           >    .■  ■ 

jy .  •  .  .'                •         , '  ■    ■ 

/    '/*  .  •      y   '  y      .    ■ 

...:  /    -.    ...      ,. 

««/.'.  -■■'      ■   '.           ,    <   ' 


^  ".   Hi 

1  >  .^ 


*  .r 


4   «.   .  ■'     i'        *t  4     J           '    '  •   .       '   '         ■■■  *         :    ' 

*#*  ■    .       '         ■/#■''    ^       .■•'    ^V  . 

■  y  * 

♦-  <     :>, .'. : '  *^  '/.  ■•<•■.  ' 

</<             v.-       r     •    /^         '    :• 

■     '. 

»•             /  ,   ».       /  >i     V'.  •  •  ' 

.• 

//  .'.'v.  ./'/     '/^f\.'       .  <    .•  -, 

< 

A.v .•/.'.  A/.  .'.  .  y.<  ■/.   ;   '•  " ', 

/V/   •//"   -/^i   y.  ..'.•          *    .' 

*• 

f  y,<'   *. '  -*      *,  ,^/:  *  ■   >  '    '  ; 

:^ 

r.'ffffh  >/  /////  ///'■'' 

#»*.•  .'^/;  <ii  ;',.•./'•/,.'..-     ■>.    .' 

'  '.    s 

»'/r.     /*: ,//;  *•  x\  . »/  >v 

:.  . 

*f   »%Vf<. .'//<.   /f,    .VA.   >:,*• 

;-' 

>r 


.  ■     '     ^   T  *     I       »    -»   • 

■7  l'iri:r  !■•:>. 


:r  ::.  .  *  > 

r.-.  vi!  :e^l 
:.-'j'^  i  n^ 
v£;i  :.-.i  at 


IV/*/  'M*<?  t*tut\ititi*\  (//'*'!»'  ♦j'ifi  '/f  -Ij/.'.  .r  a.'i'l  [ivritf  f-ir  tiie  manu- 
tftjUifi:  tfl  KulifU*  lit':  91/ I' i  urii'f'jfif'"!  f'«  \»\  ^77  Ion;;  ton^.  valufii  at 
li,i»ir,Jir//^  in  VMir,\  mA  to  'M\;M/»  lou-j  t'^n^.  valuM  at  .?:i.47S.56S, 
III  f'P^ii     'I  li'*'  (fr'#«iii':t.i'iii  of  fJorni^tic  hulphur,  chiefly  from  Ijouisiana 


/ 


»LiL  ^raiut  moL  «l:,51  : JWf*  n.  lf>fV  lo*?^  ,>'**  ir.  ^<^'K      TV 

ZMp  TOftt  Tmt  i^*<iay  ui>>  rfflonny  >s  wiffrir  ttwilr.  ^suvnhriBC  ^^^ 
iiiimii    nr  snmmc. 4i  nanrTcsoiRi^-.  *>  mm^i^Mr  «  ff«  ;«Wrs ^n^.v 

m:  S29:-T7:   h.  19'T  :  ^li.  51.2,^^  «>orpi  t-rtns.  v^ihi^i;  M  ^It^*  .^tv    ir, 

dp=FBABei_  nBsnr  o.  iier  cmii  frcur  tiwu  of  l^"i7  ThrmiTv^rt?^  <v 
iiKrri«r  leL  iroar  €:~'.42?  in  1 WT  i-o  *^T.^W  ir.  l<N>v  uno  *y  hitmim 
ffTiTTiTt'Tmn^  iron:  SSoT.IjT  i-o  $Jl]*;i.iM. 

L-oftat  arid  I  — The  prcKhictiaii  of  cohidi  ovkir  ir.  I^^IS  is  iiv'^hyt^Aifi 
TmcVer  imawanec  produrxs.  A  prodiictJion  wns  w^rr^v:  ftv^m  i'^nep^^Tt 
■nc  Hiasi-iTir-  IT  1W7.  }vr  |iroductioii  w«^  Wfv^ri^  in  1<VV»  unri  1<N^. 
Il  2Mi Atr  tne  .-kurpuT  wftsnqKirtM  ms  22.000  jv^uiiife.  >iihwvi  nt  $4^;:  iVV^ ; 
n.  2s*'i:  n  was  i20,tXK>  pounds.  TmhMy}  hi  *2A^.OOO  TV  imfv^Tl^i  in 
2W^  v«re  xahied  &i  $16,846,  as  a^!WiSEi  JT4.S4f»  in  1(^^T. 

2fturrx£  minU. — The  ccaamfstvuki  j%rc^\ustwt\  ^f  miT>ArNl  puints  in 
1^^  ftmoimied  to  6S,694  sfaon  t^ois.  Talll^d  m  $C.410,,^6T.  jus  tMWt- 
TJHTpd  vitL  71.973  shon  tons,  xnhi^  hi  J2.<^7<i.l,*5s.  in  l^^T;  ^i^iih 
eCi.CiS?  sfaon  Tons.  Tahied  ai  $2,161,461,  in  1<>06:  ^-irh  70,,^^^  vhArt 
xoDB.  Tnhied  ai  $1.9S2,04S,  m  1905:  and  ^nl4\  64.59i?  ?ihAn  ^^nt^. 
TiahiPc  at  $1.44S.551.  in  1904. 

Zir^f  oxicif.. — The  prodnction  of  xinc  oxid<»  in  190S  AnfhNimr^')  to 
5f.-2P2  sfaon  tons,  rrnhmi  at  $5,072,460.  asj  <v>n«>aiysi  ^ith  T1.7N4 
rfion  ions,  xahied  at  $6,490,660,  in  190T;  miih  ^4,6S('^  jihtMi  i^Nns, 
T-filoed  at  $5,999,375,  in  1906:  vitii  6>^,60S  ^orl  ton^.  Muluisl  M 
$5,520,240.  in  1905;  and  with  63,S6S  sihon  tons,  >-ahi^i1  M  *4.StVs,4S.\ 
in  1 9(>4.  The  impon^t  of  lino  oxid<*  in  1 90S  >R*M>r^  >-alu^»1  nt  ♦'.^>7  .(nT4  , 
as  asramst  $i^7,230  in  1907;  the  exponas  ^r-j^w  >-aln<si  nt  $S45.0rO,  i^s 
against  $1,069,924  in  1907, 

MISCKlJ-ANKOrS. 

A^sto&. — ^The  asbeistos  comnwrcially  i>ri>*hi<HHi  in  th^  \'nit^< 
States  in  190S  was  obtaincnl  fiy^m  dqvvsit,^  in  ll<HMvi«^  i^nd  N'fMinont. 
with  a  small  Quantity  from  Arixona.  Tho  total  0\^nun1^^^i«^  pi>\d^io 
tion  was  936  ^ort.  tons,  valuoil  at  $19,624,  i^s  agJi^inst  WXA  shovt  ton!^» 
valued  at  $11,899,  in  1907;  a^inst  1,695  short  tons,  Vrthiod  i^t 
$28,565,  in  1906;  acainst  3,109  short  tons,  vahiod  nt  $4^07^.  in  lOOrt; 
and  agunst  1,480  short  tons,  valuoil  at  $25,740,  in  U>04.  Tho  in\)^ortN 
for  consumption  were  valuea  at  $1,105,870  in  U)OS,  us  r^^Hinst  9K>^0t. 
480  in  1907. 

Asphalt, — ^Under  this  title  are  included  tl\e  vnrlotis  hittnnonn  or 
hydrocarbons  not  discussed  elsewhere  umler  the  hemlinij  "IVfro 
leiun."  The  commercial  production  in  1908  was  1HA,.1S2  shorf.  tons. 
valued  at  $1,888,881,  as  compared  with  2'2a,H(\l  short  Ions,  viiIuimI 
at  $2,826,489;  in  1907;  against  138,069  short  tons,  vnlund  at  •l/iUO,- 
87160~M  B 1908.  PT 1 2 
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Oypsum. — ^The  output  of  crude  gypsum  in  1908  was  1,721,829  short 
tons,  valued  in  its  first  marketable  condition  at  $4,138,560,  as  com- 
pared with  1,751,748  short  tons,  valued  at  $4,942,264,  in  1907;  with 
1,540,585  short  tons,  valued  at  $3,837,975,  in  1906;  with  1,043,202 
short  tons,  valued  at  $3,029,227,  in  1905;  and  with  940,917  short  tons, 
valued  at  $2,784,325,  in  1904.  The  greatly  increased  production  of 
late  years  is  attributable  to  the  largely  increased  use  of  wall  plaster 
and  of  plaster  of  Paris  in  large  modem  buildings.  The  imports  m  1908 
were  valued  at  $354,403,  agamst  $535,658  in  1907. 

Lithium  minerals, — The  production  of  Uthium  minerals  in  1908  was 
203  short  tons,  valued  at  $1,550,  as  against  530  short  tons,  valued  at 
$1 1 ,000,  in  1907 ;  383  short  tons,  valued  at  $7,41 1 ,  in  1906 ;  79  short  tons, 
valued  at  $1,412,  in  1905;  and  577  short  tons,  valued  at  $5,155, in  1904. 

Marls. — The  production  of  marls  in  the  United  States  in  1908  was 
8,469  short  tons,  valued  at  $4,330,  as  compared  with  14,091  short 
tons,  valued  at  $8,429,  in  1907;  19,104  short  tons,  valued  at  $7,341, 
in  1906;  38,026  short  tons,  valued  at  $16,494,  in  1905;  and  18,989 
short  tons,  valued  at  $13,145,  in  1904. 

Phosphate  rock, — ^The  total  commercial  production  of  phosphate 
rock  reported  to  the  Siirvey  in  1908  amoimted  to  2,386,138  long  tons, 
valued  at  $11,399,124,  as  compared  with  2,265,343  long  tons,  valued 
at  $10,653,558,  in  1907;  with  2,080,957  long  tons,  valued  at  $8,579,437, 
in  1906;  with  1,947,190  long  tons,  valued  at  $6,763,403,  in  1905; 
with  1,874,428  long  tons,  valued  at  $6,580,875,  in  1904.  The  total 
quantity  of  phospnate  rock  reported  as  mined  during  1908  was 
2,661,459  long  tons,  as  against  2,356,486  long  tons  mined  in  1907, 
2,001,394  long  tons  mmed  in  1906,  2,138,309  long  tons  mined  in  1905, 
and  1,991,169  long  tons  mined  in  1904.  The  imports  for  consump- 
tion of  crude  phosphate  were  14,311  long  tons,  valued  at  $82,863, 
against  25,745long  tons,  valued  at  $164,343,  imported  in  1907.  The 
exports  were  1,188,411  long  tons,  valued  at  $9,294,009,  against 
1,018,212  long  tons,  valued  at  $8,387,176,  in  1907. 

Salt. — ^The  salt  product  includes  salt  in  the  form  of  brine  used  in 
large  quantities  for  the  manufacture  of  soda  ash,  sodixun  bicarbonate, 
caustic  soda,  and  other  sodium  salts.  The  domestic  production  of 
salts  in  1908  amounted  to  28,822,062  barrels  of  280  pounds,  valued 
at  $7,553,632,  as  compared  with  29,704,128  barrels,  valued  at  $7,608,- 
323,  in  1907;  with  28,172,380  barrels,  valued  at  $6,658,350,  in  1906; 
with  25,966.122  barrels,  valued  at  $6,095,922,  in  1905;  and  with 
22,030,002  barrels,  valued  at  $6,021,222,  in  1904.  The  imports 
amoimted  in  1908  to  319,285,638  poimds,  valued  at  $444,690,  against 
297.598,394  pounds,  valued  at  $451,282,  in  1907.  The  exports  in 
1908  were  valued  at  $202,338,  against  $232,895  in  1907. 

Sulphur  and  pyrite. — The  domestic  production  of  sulphur  in  1908 
was  369.444  long  tons,  valued  at  $6,668,215,  as  against  293,106  long 
tons,  valued  at  $5,142,850,  in  1907;  against  294,153  long  tons,  valued 
at  $5,096,678,  in  1906;  the  production  of  pyrite  was  222,598  long 
tons,  valued  at  $857,113,  as  against  247,387  long  tons,  valued  at 
$794,949,  in  1907;  against  261,422  long  tons,  valued  at  $931,305,  in 
1906.  The  combined  production  of  sulphur  and  pyrite  for  the  manu- 
facture of  sulphuric  acid  amounted  to  434,677  long  tons,  valued  at 
$4,645,052,  in  1905;  and  to  334,373  long  tons,  valued  at  $3,478^568, 
in  1904.   The  production  of  domestic  siuphur,  chiefly  from  Ijouisiana, 
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rose  in  value  from  $2,663,760  in  1904  to  $6,668,215  in  1908;  the  im- 
ports fell  in  value  from  $2,511,269  in  1904  to  $362,379  in  1908.  The 
exports  in  1908  exceeded  the  imports  for  consumption  bv  about 
7,000  tons.  Thus  to-day  this  coimtry  is  more  than  supplying  its 
demand  for  sulphur,  a  thing  regarded  as  impossible  a  few  years  ago. 

PIGMENTS. 

Baryies. — ^The  production  of  crude  barytes  in  1908  was  38,527  short 
tons,  valued  at  $120,442,  as  compared  with  89,621  short  tons,  valued 
at  $291,777,  in  1907;  with  50,231  short  tons,  valued  at  $160,367,  in 
1906;  with  48,235  short  tons,  valued  at  $148,803,  in  1905;  and  with 
65,727  short  tons,  valued  at  $174,958,  in  1904.  The  output  in  1908 
decreased  nearly  57  per  cent  from  that  of  1907.  The  imports  of 
barytes  fell  from  $173,425  in  1907  to  $87,990  in  1908,  and  of  barium 
compoimds  from  $357,117  to  $319,114. 

Cobalt  oxide, — ^The  production  of  cobalt  oxide  in  1908  is  included 
under  imspecified  products.  A  production  was  reported  from  Oregon 
and  Missouri  in  1907.  No  production  was  reported  in  1905  and  1906. 
In  1904  the  output  was  reported  as  22,000  poimds,  valued  at  $42,600; 
in  1903  it  was  120,000  poimds,  valued  at  $228,000.  The  imports  in 
1908  were  valued  at  $16,846,  as  against  $74,849  in  1907. 

Mineral  paints, — ^The  commercial  production  of  mineral  paints  in 
1908  amoimted  to  68,694  short  tons,  valued  at  $2,410,367,  as  com- 
pared with  71,973  short  tons,  valued  at  $2,979,158,  in  1907;  with 
66,033  short  tons,  valued  at  $2,161,461,  in  1906;  with  70,355  short 
tons,  valued  at  $1,932,048,  in  1905;  and  with  64,592  short  tons, 
valued  at  $1,448,551,  in  1904. 

Zinc  oxide, — ^The  production  of  zinc  oxide  in  1908  amoimted  to 
56,292  short  tons,  valued  at  $5,072,460,  as  compared  with  71,784 
short  tons,  valued  at  $6,490,660,  in  1907;  with  74,680  short  tons, 
valued  at  $5,999,375,  in  1906;  with  68,603  short  tons,  valued  at 
$5,520,240,  in  1905;  and  with  63,363  short  tons,  valued  at  $4,808,482, 
in  1904.  The  imports  of  zinc  oxide  in  1908  were  valued  at  $297,674, 
as  against  $357,230  in  1907;  the  exports  were  valued  at  $845,070,  as 
against  $1,069,924  in  1907. 

MISCELLANEOUS. 

Asbestos, — The  asbestos  commercially  produced  in  the  United 
States  in  1908  was  obtained  from  deposits  in  Georgia  and  Vermont, 
with  a  small  Quantity  from  Arizona.  The  total  commercial  produc- 
tion was  936  short  tons,  valued  at  $19,624,  as  against  653  short  tons, 
valued  at  $11,899,  in  1907;  against  1,695  short  tons,  valued  at 
$28,565,  in  1906;  against  3,109  short  tons,  valued  at  $42,975,  in  1905; 
and  against  1,480  snort  tons,  valued  at  $25,740,  in  1904.  The  imports 
for  consumption  were  valued  at  $1,195,870  in  1908,  as  against  $1,304,- 
480  in  1907. 

Asphalt. — ^Under  this  title  are  included  the  various  bitumens  or 
hydrocarbons  not  discussed  elsewhere  under  the  heading  "Petro- 
leum." The  commercial  production  in  1908  was  185,382  short  tons, 
valued  at  $1,888,881,  as  compared  with  223,861  short  tons,  valued 
at  $2,826,489,  in  1907;  against  138,059  short  tons,  valued  at  $1,290,- 
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340,  in  1906;  115,267  short  tons,  valued  at  $758,153,  in  1905;  and 
108.572  short  tons,  valued  at  $879,836,  in  1904.  The  imports  of 
asphalt  in  1908  were  valued  at  $624,979,  as  against  $645,464  in  1907. 

Feldspar. — The  production  of  feldspar  in  1908  was  67,240  short 
tons,  valued  at  $400,918,  as  against  84,549  short  tons,  valued  at 
$499,069,  in  1907;  against  75,656  short  tons,  valued  at  $401,531,  in 
1906;  35,419  short  tons,  valued  at  $226,157,  in  1905;  and  45,188 
short  tons,  valued  at  $266,326,  in  1904. 

Fertilizers, — Fertilizers,  including  apatite,  bone  dust,  guano,  kieserite, 
and  other  manures,  valued  at  $1,893,732,  were  imported  in  1908,  as 
against  the  same  substances  imported  and  valued  at  $5,342,138  in  1907. 

Fibrous  talc, — ^This  variety  of  talc,  or  soapstone,  occurs  in  but  one 
locality  in  the  United  States — Grouvemeur,  St.  Lawrence.  County, 
N.  Y.  It  is  used  principally  as  makeweight  in  the  manufacture  of 
paper.  In  1908  the  production  was  70,739  short  tons,  valued  at 
$697,390,  as  against  67,800  short  tons,  valued  at  $626,000,  in  1907; 
against  61,672  short  tons,  valued  at  $557,200,  in  1906;  56,500  short 
tons,  valued  at  $445,000,  in  1905;  and  64,005  short  tons,  valued  at 
$507,400,  in  1904. 

Fuller's  earth. — ^As  reported  to  the  Siu^ey,  the  production  of 
fuller's  earth  in  1908  was  29,714  short  tons,  valued  at  $278,367,  as 
against  32,851  short  tons,  valued  at  $291,773,  in  1907;  32,040  short 
tons,  valued  at  $265,400,  in  1906;  25,178  short  tons,  valued  at 
$214,497,  m  1905;  and  29,480  short  tons,  valued  at  $168,500,  in  1904. 
The  imports  in  1908  were  valued  at  $93,413,  as  against  $122,221  in 
1907. 

Gflass  sand, — ^The  production  of  glass  sand  in  1908  was  1,093,553 
short  tons,  valued  at  $1,134,599,  as  against  1,187,296  short  tons, 
valued  at  $1,250,067,  in  1907;  against  1,089,430  short  tons,  valued 
at  $1,208,788,  in  1906;  1,060,334  short  tons,  valued  at  $1,107,730,  in 
1905;  and  against  858,719  short  tons,  valued  at  $796,492,  in  1904. 

Graphite, — The  commercial  production  of  crystalline  graphite  dur- 
ing 1908  amounted  to  2,288,000  pounds,  valued  at  $132,840,  as  com- 
pared with  4,947,840  pounds,  valued  at  $171,149,  in  1907;  with 
5,887,982  pounds,  valued  at  $238,064,  in  1906;  with  6,036,567 
pounds,  valued  at  $237,572,  in  1905;  and  with  5,681,177  pounds, 
valued  at  $238,447,  in  1904.  The  production  of  amorphous  graphite 
in  1908  was  1,443  short  tons,  valued  at  $75,250,  as  compared  wath 
26,803  short  tons,  valued  at  $125,821,  in  1907;  with  16,853  short 
tons,  valued  at  $102,175,  in  1906;  with  21,953  short  tons,  valued  at 
$80,639,  in  1905;  and  with  16,927  short  tons,  valued  at  $82,925,  in 
1904.  The  production  of  artificial  graphite  in  1908  was  7,385,511 
pounds,  valued  at  $502,667,  the  average  price  being  6.8  cents  per 
pound,  as  compared  with  6,590,000  pounds,  valued  at  $481,239,  the 
average  price  being  7.3  cents  per  pound,  in  1907;  with  5,074,757 
poimofs,  valued  at  $337,204,  the  average  price  being  6.64  cents  per 
pound,  in  1906;  with  4,591,550  pounds,  valued  at  $313,980,  the  aver- 
age price  being  6. 84  cents  per  pound,  in  1905 ;  and  with  3, 248, 000  pounds, 
valued  at  $217,790,  the  average  price  being  6.71  cents  per  pound,  in 
1904.  The  imports  of  graphite  m  1908  were  valued  at  $762,367,  as 
against  $1,777,389  in  1907,  $1,654,212  in  1906,  and  $983,034  in  1905, 
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MagnesUe. — ^The  production  of  crude  magnesite  in  the  United 
States  continues  to  oe  limited  to  California.  During  the  year  1908 
the  commercial  production  reported  was  6,587  short  tons,  valued  at 
$19,761,  as  agamst  7,561  short  tons,  valued  at  $22,683,  in  1907; 
7,805  short  tons,  valued  at  $23,415,  in  1906;  3,933  short  tons,  valued 
at  $15,221,  in  1905;  and  2,850  short  tons,  valued  at  $9,298,  in  1904. 
The  imports  of  magnesite  and  magnesia  in  1908  were  valued  at 
$775,642,  as  against  $918,946  in  1907. 

Mica. — ^The  total  production  of  mica  in  1908  was  972,964  pounds 
of  sheet  mica,  valued  at  $234,021,  and  2,417  short  tons  of  scrap  mica, 
valued  at  $33,904,  as  against  1,060,182  pounds  of  sheet  mica,  valued 
at  $349,311,  and  3,025  short  tons  of  scrap  mica,  valued  at  $42,800, 
in  1907;  against  1,423,100  pounds  of  sheet  mica,  valued  at  $252,248, 
and  1,489  short  tons  of  scrap  mica,  valued  at  $22,742,  in  1906;  and 
against  924,875  pounds  of  sheet  mica,  valued  at  $160,732,  and  1,126 
short  tons  of  scrap  mica,  valued  at  $17,856,  in  1905.  The  imports 
of  mica  in  1908  were  valued  at  $266,058,  as  against  $925,259  in  1907. 

Mineral  waters. — The  total  production  of  mineral  waters  in  1908 
was  56,108,820  gallons,  valued  at  $7,287,269,  as  compared  with 
52.060,520  gallons,  valued  at  $7,331,503,  in  1907;  with  48,108,580 
gallons,  valued  at  $8,028,387,  in  1906;  with  47,590,081  gallons,  val- 
ued at  $6,811,611,  in  1905;  and  with  50,723,500  gallons,  valued  at 
$7,198,450,  in  1904.  The  imports  of  mineral  waters  in  1908  were 
valued  at  $1,033,047,  as  against  $1,165,555  in  1907. 

Manazite  and  zircon. — ^The  production  of  monazite  is  confined  to 
North  Carolina  and  South  Cfarolina  exclusively,  about  five-sixths 
being  obtained  from  the  former  State.  In  1908  the  production  was 
422,646  pounds  of  concentrates,  valued  at  $50,718,  as  against'548,152 
poimds  of  concentrates  (including  a  small  quantity  of  zircon),  val- 
ued at  $65,800,  in  1907;  against  847,275  pounds  of  concentrates, 
valued  at  $152,560,  in  1906.  In  1905  the  production  (including 
small  quantities  of  zircon  and  columbite)  amounted  to  1,352,418 
poimds^  valued  at  $163,908,  as  compared  with  745,999  pounds 
(includmg  small  quantities  of  zircon,  columbite,  and  gadolinite), 
valued  at  $85,038,  in  1904.  The  imports  of  thorium  nitrate  in  1908 
were  65,289  pounds,  valued  at  $173,239,  against  51,441  pounds, 
valued  at  $152,666,  in  1907. 

Potassium  salts.— There  was  no  production  of  potassium  salts  in 
the  United  States  in  1908  or  1907.  The  imports  were  valued  at 
$5,623,752  in  1908,  as  against  $7,038,817  m  1907  and  $5,491,217  in 
1906. 

Precious  stones. — ^The  value  of  the  gems  and  precious  stones  found 
in  the  United  States  in  1908  was  reported  as  $415,063,  against 
$471,300  in  1907,  $208,000  m  1906,  $326,350  in  1905,  $324,300  in 
1904,  and  $307,900  in  1903.  The  pearls  produced  in  1907  were  val- 
ued at  $264,500,  as  against  $381,000  in  1906.  No  production  of 
pearls  was  reported  for  1908.  The  imports  of  precious  stones  in  1908 
were  valued  at  $13,700,404,  against  $31,866,599  in  1907  and 
$43,602,476  in  1906. 

Quartz. — ^The  production  of  quartz  in  1908  was  38,825  short  tons, 
valued  at  $138,646,  as  compared  with  22,977  short  tons,  valued  at 
$157,094,  in  1907;   with  66,697  short  tons,  valued  at  $243,012,  in 
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1906;  51,145  short  tons,  valued  at  $104^09,  in  1905;  and  52,270 
short  tons,  valued  at  $100,590,  in  1904.  The  value  of  the  unground 
flint  stones  imported  in  1908  was  $219,754,  as  against  $288,371  in  1907. 

Sand  and  gravel. — ^The  production  of  sand  for  molding,  building, 
engine,  furnace,  and  other  purposes  and  of  gravel  reported  in  1908 
was  36,122,491  short  tons,  valued  at  $12,135,433,  as  against  40,664.622 
short  tons,  valued  at  $13,242^002,  in  1907;  against  31,842,572  short 
tons,  valued  at  $11,489,420,  m  1906;  22,144,633  short  tons,  valued 
at  $10,115,915,  in  1905;  and  9,821,009  short  tons,  valued  at 
$4,951,607,  in  1904. 

Talc  ana  soapstone. — ^Exclusive  of  the  production  of  fibrous  talc 
from  Gouvemeur,  N.  Y.,  the  production  of  talc  and  soapstone  in 
1908  amounted  to  46,615  short  tons,  valued  at  $703,832,  as  compared 
with  72,010  short  tons,  valued  at  $905,047,  in  1907;  with  58,972 
short  tons,  valued  at  $874,356,  in  1906;  with  40,134  short  tons,  val- 
ued at  $637,062,  in  1905:  and  with  27,184  short  tons,  valued  at 
$433,331,  in  1904.  The  miports  of  talc  in  1908  were  valued  at 
$97,096,  as  agamst  $126,391  m  1907. 


MINERAIi  PRODUCTS    OF  THE  UNTTBD    STATES   IN   1907 

AND  1908. 

From  the  tabular  statement  headed  ''Mmeral  products  of  the 
United  States  in  1907  and  1908/'  including  also  the  tables  for  the 
years  1880  to  1908,  all  unnecessary  duplication  has  been  excluded. 
The  manufactured  coke  product,  amounting  in  1908  to  26,033,518 
short  tons,  and  valued  at  $62,483,983,  is  excluded,  as  the  Quantity 
and  value  of  the  coal  used  in  its  manufacture  are  includea  in  the 
statistics  of  coal  production.  Similarly  white  lead,  red  lead,  litho- 
pone,  Venetian  red,  litharge,  and  orange  mineral,  whose  average 
aggregate  value  for  the  last  ten  years  has  largely  exceeded  $15,000,000, 
are  not  given  in  the  table,  the  base  from  which  they  are  made  being 
included  in  the  output  of  pig  lead.  Zinc  white  or  zinc  oxide,  zinc- 
lead,  sublimed  blue  lead,  and  sublimed  white  lead,  on  the  other  hand, 
made  directly  from  the  ores,  and  consequently  not  included  in  spel- 
ter or  lead  production,  are  tabulated.  The  production  of  pig  iron 
and  its  value  are  given  in  the  table  as  the  best  means  of  presentinj^ 
the  statistics  of  the  production  of  iron  in  the  first  marketable  condi- 
tion, the  value  of  iron  ores  being  excluded.  Similarly,  the  value  of 
the  products  of  the  clay  industries  is  ^ven  as  being  the  first  market- 
able condition  of  the  greater  part  of  the  clav  produced,  although  the 
production  and  value  of  the  clay  mined  and  sold  in  the  raw  state  by 
clay  miners  to  manufacturers  of  clay  are  elsewhere  shown  sepa- 
rately, but  are  not  included  in  the  tabular  statement,  in  order  to 
avoid  duplication. 

The  figures  for  gold  and  silver  for  1907  and  1908  are  the  official 
fibres  agreed  upon  by  the  United  States  Geological  Survey  and  the 
Director  of  the  Mint.  The  figures  for  the  tonnage  (not  the  value) 
of  pic  iron  in  1907  and  1908  are  from  the  reports  of  Mr.  James  M. 
Swai&,  general  manager  of  the  American  Iron  and  Steel  Association. 
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Mineral  products  of  the  UnUed 


Product. 


1907. 


Quantity. 


Value. 


Pig  iroii,a  spot  valued long  tons  e. 

Silver,  commecclal  valued troy  ounces. 

Gold, coining  value  e do... 

Copper,  val  ue  at  New  York  City pounds . 

Lead,/ value  at  New  York  City short  tons. 

Zinc,/ value  at  New  York  City..: do... 

Quicksilver,  value  at  San  Francisco flasks^. 

Aluminum,  value  at  Pittsburg .« pounds. 

Antimony,  <  value  at  San  Francisco short  tons. 

Antimonlal  lead do... 

Nickel, /value  at  Philadelphia pounds. 

Tin do... 

Platinum,  value  at  New  York  City troy  ounces. 


25,781,361 

66,514,700 

4,374,827 

868,006,491 

366,166 

223,745 

21,667 

A  17,211,000 

351 

0,910 


(0 


357 


Total  value  of  metallic  products. . 


NONXKTALUC  (SPOT  VALUKS). 

Bituminous  coal  «• short  tons. 

Pennsylvania  anthracite long  tons. 

Natural  gas 

Petroleum barrels  ». 

Peat 


394,759,112 
76,432,421 


166,095,336 


Clayproductso 

Cement barrels  p. 

Lime short  tons. 

Sand-lime  brick 

Slate. 


52,230,342 
3,092,524 


Stone? 

Corundum  and  emery short  tons. 

Abrasive  quartz  and  feldspar do... 

Qamet  for  abrasive  purposes do... 

Grindstones 

Infusorial  earth  and  tripoli 

MiUstones 

Oilstones,  etc 

Pumice short  tons. 

Arsenlous  oxide pounds. 

Borax  (crude) short  tons. 

Bromine pounds. 

Fluorspar short  tons. 

Gypsum do... 

Lit  hi  um  minerals do . . . 

Marls do... 

Phosphate  rock long  tons. 

Pyrite do... 

Sulphur do. . . 

Salt barrelsr. 

Barytes  (crude) short  tons . 

Cobalt  oxide pounds. 

Mineral  paints  • short  tons . 

Zinc  oxide '...do... 

Asbestos do... 

Asphalt do... 

Bauxite long  tons. 

Chromic  iron  ore do... 

Feldspar short  tons. 


1,069 
17,435 
7,058 


8,112 

3,502,000 

52,850 

1,379,496 

49,486 

1,751,748 

530 

14,091 

2,265,343 

247,387 

293,106 

29,704,128 

89,621 


71,973 
71,784 

653 

223,861 

97,776 

290 
84,549 


$529,968,000 
37,299,700 
90,435,700 
173,799,300 
38,707,596 
26,401,910 


4,926,948 

77,300 

1.322,965 

33,285 
10,689 


903,802,244 


461,214,842 
163,684,056 
64,222,399 
120,106,749 


168,942,369 

66,903,851 

12,656,705 

1,225,769 

6,019,220 

71,105,805 

12,294 

126,582 

211,686 

896,022 

104,406 

31,741 

264,188 

33,818 

163,000 

1,121,520 

195,281 

287,282 

4,942,264 

11,000 

8,429 

10,653,558 

794,949 

6,142,850 

7,608,323 

291,777 

(») 

2,979,158 

6,490,660 

11,899 

2,826,489 

480,330 

5,640 

499,069 


a  Production  of  iron  ore— 1899: 24,683,173  long  tons;  value  at  mines,  $34,900,077.  1900: 27,563,161  long  tons, 
value  at  mines,  $66,690,604.  1901: 28,887,479  k>ng  tons;  value  at  mines,  $49,256^45.  1902:  35^54,135  long 
tons;  value  at  mines,  $65,412,960.  1903: 85,019iw  long  tons;  value  at  mines,  $66,328,415.  1904: 27,644,330 
longtons;  value  at  mines,  $43,186,741.  1906: 42,^6033  long  tons;  value  at  mines,  $75,165,604.  1906: 47,749,728 
long  tons;  value  at  mines,  $100,697,106.  1907:  M^,619  lone  tons;  value  at  mines,  $131,996,147.  1908: 
85,963,336  long  tons;  value  at  mines,  61,846,904.  Statistics  for  iron  ore  and  for  value  of  pig  iron  are  collected 
by  the  Survev;  statistics  for  output  of  pig  Iron  are  famished  by  the  American  Iron  and  Steel  Association. 

h  By  "spot''  value  is  meant  value  at  the  point  of  production. 

e  Long  tons  are  tons  of  2,240  avolrdapols  pounds:  short  tons  are  tons  of  2fiOO  avoirdupois  pounds. 

<  Average  price  per  troy  ounce  in  1906  was  67  cents;  in  1907  It  was  66  cents;  in  1908  it  was  53  cents. 

«  Prior  to  1906,  coining  value,  $2a6718  per  troy  oimoe;  In  1906,  coining  value,  $20.671834;  since  1906,  coining 
value.  $20.67183ia»323.  .  .—      ^ 

/The  products  from  domestlo  ores  only. 

9  Of  7^  avoirdupois  pounds  net;  of  76  avolrdapois  pounds  net  since  June,  1904. 

A  Consumption. 

ilnoludes  antimony  smelted  from  Imparted  ores  and  aottmooy  contained  In  hard  lead. 

ilnolodes  nickel  In  oopper-niokel  aUoy  and  In  ezportsd  ore  and  matte. 

ftlnoliided  under  onspeolfled. 
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Stata  in  1907  and  1908. 


1908. 

Increase  (+)  or  decrease  (-)  to 

Percentage  of  increase  (+) 
or  decrease  (-)  in  1008. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

15,936.018 

52,440,800 

4,574,340 

942,570,721 

310,762 

190,749 

19,752 

A  11,152,000 

1254,321,000 
28,050,600 
94,560,000 
124,410,335 
26,104  006 
17,930,406 
824,146 
2,434,600 

-  9,845,343 

-  4,073,900 
+      199,513 
+73,674,230 

-  54,404 

-  32,996 

-  1,816 

-  6,060,000 

351 
+         3,719 

-$275,637,000 

-  9,249,100 
+      4,124,300 

-  49,379,965 

-  12,603,688 

-  8,471,604 

4,785 

-  2,492,348 

77  300 
68,214 

-  3&10 

-  7.21 
+    4.66 
+    &47 

-  14.00 

-  14.76 

-  &42 

-  35.20 
-100.00 
+  37.63 

-  52.01 

-  24.80 
+    4.56 

-  28.41 

-  32.56 

-  32.09 

-  .58 

-  5a50 
-100.00 

-  4.40 

13,620 

1,264,771 

10 
11 

^'>      750 

+ 

33,286 
3,661 

-iod.66 

+  34.57 

1? 

14,250 

+             393 

+110.08 

13 

549,923,116 

- 

353,879,128 

-  39.15 

14 

332,573,944 
74,347,102 

374,135,268 

158,178,849 

54,640,374 

129,706,258 

133,000 

133,197,762 

44,477,653 

11,091,186 

961,226 

6,316,817 

65,712,499 

8,745 

79,146 

64,620 

536,095 

97,442 

31,420 

217,284 

39,287 

(») 

975,000 

102,344 

225,996 

4,138,560 

],550 

433a 

11,300,124 

857,113 

6,668,215 

7,563,632 

120,442 

2,410,367 

5,072.460 

10,624 

1,888,881 

263,968 

7;230 

400,918 

-62,185,168 
-  2,085,319 

+ 
+ 
+ 

+ 
+ 

77,079,574 

5,406,207 

417,975 

0,509,509 

133,000 

25,744,607 

11,426,198 

1,565,519 

264  643 

297,597 

6,393,306 

3,549 

47,436 

147,066 

350,927 

6,964 

321 

46,904 

6,460 

-  15.76 

-  2.73 

-  17.08 

-  3.30 
+      .77 
+    7.99 

15 
16 
17 

177,572,479 

+13,477,144 

+    &11 

18 
19 

-  16.20 

-  20.44 

-  12.37 

-  21.58 
+    4.04 

-  7.58 

-  28.87 

-  37.47 

-  60.47 

-  40.17 

-  6.67 

-  1.01 

-  17.75 
+  16.17 

?0 

52,^10,925 
2,766,873 

+      680,583 
-      325,651 

+    L30 
-  ia63 

21 
22 

?4 

?5 

669 
11,725 
1,996 

400 
5,710 
5,062 

-  37.42 

-  32.75 

-  7L72 

26 
27 
28 
?9 

30 

31 

rf 

10,560 

+         2,467 

+  3a20 

33 
34 

25,000' 

1,065,636 

38,795 

1,721,829 

203 

8,460 

2,386,138 

222,506 

360,444 

26,822,062 

38,527 

-  27,850 

-  323,860 

-  10,601 

-  29,919 

-  327 
5,622 

+      120,796 

-  24780 
+       76,338 

-  882,066 

-  61,094 

+ 
+ 
+ 

146,520 

92,937 

61,284 

803,704 

0,450 

4,009 

746,666 

62,164 

1,625,365 

64,691 

171,335 

-  62.70 

-  23.48 

-  21.60 

-  1.71 

-  61.70 

-  30.90 
+    5.33 

-  iao2 

+  26.04 

-  2.97 

-  67.01 

-  13.06 

-  47.50 

-  21.33 

-  16.26 

-  85.91 

-  48.63 
+    7.00 
+    7.82 
+  29.66 

-  .72 

-  58.72 

35 
36 
37 
39 
38 
40 
41 
42 
43 
44 
46 
46 

68,694 
56,202 

936 
185,382 
62,167 

369 
67,240 

-  16,492 
+            283 

-  38,479 

-  46,600 
+              60 

-  17,300 

+ 
+ 

568,791 

1,418,200 

7,725 

937,608 

216,362 

1,500 

08,161 

-  4.56 

-  2L58 
+  43.34 

-  17.10 

-  46.66 
+  23.79 

-  2a  47 

-  19.09 

-  21.85 
+  64.92 

.     -  33.17 

-  45.04 
+  28.19 

-  19.67 

47 
48 
49 
60 
61 
62 
58 

I  Nineteen  short  tons  of  high-grade  concentrates  shipped  to  England  from  South  Carolina  in  1903.  In 
1004  about  142  short  tons  of  concentrates  from  South  Carolina,  Soum  Dakota,  and  Alaska  shaped  to  Eng- 
laod.  In  1905  no  production.  In  1906, 2,500  pounds  of  metallic  tin,  55  short  tons  of  concentrates  from 
Alaska,  and  14  short  tons  of  concentrates  from  North  Carolina  and  South  Carolina.  In  1907,  about  80 
short  tons  of  concentrates.    In  1906,  no  production. 

^Includes  brown  ooal  and  lignite,  and  anthracite  mined  elsewhere  than  in  Pennsylvania.  Coke— 
1902:  25.401,730  short  tons;  value  at  ovens,  963,339,167.  1903:  26,274^1  short  tons;  value  at  ovens, 
$06,406,664.  1904: 23,661,106  short  tons;  value  at  ovens,  $46,144,941.  1905:  32,231,129  short  tons;  value  at 
ovens,  $72,476496.  1906:  36,401,217  short  tons;  value  at  ovens,  $91,606,034.  1907:  40,779/>64  short  tons; 
Talne  at  ovens,  $U1,539,126.    1906: 26,033,518  short  tons;  value  at  ovens,  $62,483,963. 

*  Of  42  gallons. 

•Value  of  olay  mined  and  sold  as  unmanufactured  day— 1899:  Census  returns,  $1,645,328.  1900: 
fl3«U77.  1901:  $2,676,932.  1902:  $2,061,072.  1903:  $2,504,042.  1904:  $2,320,162.  1905:  $2,768,006.  1906: 
tS,245;tf0.    1907:  $3,448,548.    1906:  $2,509,966. 

p  Of  380  iwonds  net. 

ff Incliides  Itmastona  for  iron  flux,  but  not  grindstones. 

r  Of  280  pounds  net.   Value  is  for  net  product  exclusive  of  cost  of  packages. 

'Indodes  metalllo  paint,  ooher,  umber,  mortar  colors,  sienna,  ground  slate,  shales,  sublimed  blue  lead 
•obltiiwd  irtiltB  leMl,  and  iiiio4ead. 
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MIKEEAL  BESOUBOES. 


Mineral  products  of  the  United 


Piodoot. 


1007. 


Qaantity. 


V&iue. 


69 

00 

61 
02 
63 
64 
66 
66 
67 
68 
69 

70 
71 
72 

73 


NONMXTALUC  (SPOT  YALXTSs)— comtinoed. 

Flbroostalo short  tons. 

Fuller's  earth do... 

Glass  sand .% do. . . 

'Graphite  forystaUine) pounds. 

XJraphlte  (amorphous) short  tons. 

iCa^iesite do... 

Manganese  ores long  tons. 

Uanganiferous  <»es do... 

lilca(sheet) pounds. 

Mica  (scrap) short  tons. 

Mineral  waters gallons  sold. 

Monazlte  and  dnxm pounds. 

Precious  stones 

guarts ^. short  tons, 
utile. 


Band  (molding,  building,  etc.)  and  gravel short  tons. 

Talc  and  soapstone do... 

Tungsten do... 

Uranium  and  vanadium do. . . 


Total  value  of  nonmetallio  mineral  products 

Total  value  of  motallio  products 

Estimated  value  of  mineral  products  unspecified  e . 

Grand  total 


67,800 

82,861 

1,187,296 

4,947,840 

26,803 

7^661 

6,604 

103,844 

1,060,182 

3,026 

62,060,620 

648,162 


22,977 


40,664,622 

72,010 

1,640 


8626,000 

291,773 

1,260,067 

171,149 

126,821 

22,683 

63,369 

269,473 

349,311 

42,800 

7,831,603 

66,800 

a736,800 

167^094 

(?) 

13,242,002 
906,047 
890,048 
(») 


1,167,706,720 

903,802,244 

100,000 


2,071,607,964 


alnoludes  pearls  valued  at  $264,600  in  1907. 
ft  Included  under  unspecified. 
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Statu  in  1907  and  IBOS—Omiisiued. 


lOPtt 

IiiQiM8e(+)or 

dMiroMe  (-)  In 

Perooitage  of  iDcretse  (+) 

1908. 

ordMireMe(-)lnl908. 

Qottitttj. 

ValiM. 

Qmottty. 

Value. 

Quantity. 

Value. 

70, 7» 

1607,300 

+       2,939 

+       871,300 

+  4.33 

+  11.40 

64 

»,n4 

278,367 

-       3,187 

13,406 

-  0.65 

-    4.60 

55 

1,003,568 

1,134,600 

-      93,743 

-        115,468 

-  7.90 

-    9.24 

66 

2,288,000 

132,840 

-2,669,840 

38,300 

-63.76 

-  22.38  ,\«, 

-  4ai9  1^ 

1,443 

76,260 

-      25,360 

60,671 

-9162 

6,687 

10,761 

974 

2,022 

-12.88 

-  12.88  !   68 

6,144 

62,779 

+           540 

600 

+  9.64 

-  .93  \«, 

-  48.91     * 

66,620 

132,666 

-      48,224 

-        126,917 

-46.44 

972,064 

234,021 

-      87,218 

-        116,200 

-  &23 

-  33.00  i-n 

-  2a  79 ;«' 

2,417 

33,904 

608 

8,806 

-2a  10 

66,106,820 

7,287,260 

+4,048,300 

44,234 

+  7.78 

-      .60  1  61 

422,646 

60,718 

-    126,606 

-         15,082 

-22.90 

-  22.92  1  62 

416,063 

-        320,737 

-  43.60  1  (a 

38,826 

138,646 

+      15,848 

-         18,448 

+68.97 

-  11.74 

64 
65 

36,122,401 

12,135,433 

-4,542,131 

-    1,106,660 

-11. 17 

-    &36 

66 

46,616 

703,832 

-      25,395 

-       201,215 

-36.27 

-  22.23 

67 

671 

220,966 

969 

—        660,003 

-60.00 

-  74.16 

68 
69 

1,045,497,070 

-122,206,660 

-  10.47 

70 

549,923,116 

-353,879,128 

-  30.15 

71 

260,000 

+        160,000 

..- 

+i6aoo 

72 

1,605,670,186 

-475,937,778 

-  22.97 

73 

clncludea,lnl907:  Nitrate  of80dB,carbonate  of  8odB,salphate  of  soda,  and  altnn  days  used  bv  paper  man- 
ateeturers;  and  raotybdenam.  nickel  and  cobalt,  tantalum,  titanium,  uranium,  and  vanadium,  valued 
together  at  831,945.  In  1908:  Nitrate  of  soda,  carbonate  of  soda,  sulphate  of  soda,  and  alum  clays  used  by 
paper  manufjaoturen;  nickel  and  oobalt,  cadmium,  axaenic,  and  bismuth,  valued  together  at  $169,281. 


26 


MIKESAL  BESOtTBCBS. 

Mineral  products  of  the  United  States 


Product. 


1880. 


Quantity. 


Value. 


MBTALUC. 

Pig  iron,  value  at  Philadelphia long  tons . . 

Silver,  commercial  value troy  ounces. . 

Gold,  coining  value do 

Copper,  value  at  New  York  City pounds. . 

Lead,  value  at  New  York  City short  tons.. 

Zinc,  value  at  New  York  City do . . , 

Quicksilver,  value  at  San  Francisco flasks. . 

Nickel,  value  at  Philadelphia pounds. . 

Aluminum,  value  at  Pittsburg do 

Antimony,  value  at  San  Francisco short  tons.. 

Platinum  (crude)  value  at  San  Francisco troy  ounces. . 


3,375,012 

30,318,700 

1,741,600 

00,480,000 

97,826 

23,239 

50,026 


50 
100 


Total  value  of  metallic  products. 


NONHBTALUC  (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tons. 

Stone. 


38,242,641 
25,580,189 


Petroleum barrels. 

Lime do... 

Natural  gas 

Cement barrels. 

Salt do... 

Phosphate  rock long  tons. 

Limestone  for  iron  flux do. . . 

Mineral  waters gallons  sold. 

Zinc  white short  tons. 

Potters'  clay do. . . 

Mineral  paints do. . . 

Borax pounds. 

Qypsum short  tons. 

Qrindstones 

Fibrous  talc short  tons. 

Py rite long  tons. 

Soapstone short  tons. 

Manganese  ores long  tons. 

Asphalt short  tons. 

Precious  stones 

Bromine pounds. 

Corundum short  tons. 

Barytes  (crude) do. . . 

Graphite pounds. 

Millstones 

Oilstones,  etc. « pounds. 

Marls short  tons. 

Flint long  tons. 

Fluorspar short  tons. 

Chromic  iron  ore long  tons. 

Infusorial  earth short  tons. 

Feldspar long  tons. 

Mica pounds. 

Cobalt  oxide do. . . 

Slate  ground  as  a  pigment short  tons. 

Sulphur do. . . 

Asbestos do. . . 

Rutile pounds. 

Lithogrraphic  stone short  tons. 


26,286,123 
28,000,000 


2,072,943 

5,961,060 

211,377 

4,500,000 

2,000,000 

10,107 

28,877 

3,604 

3,692,443 

90,000 


4,210 
2,000 
8,441 
5,761 
444 


404,690 

1,044 

20,000 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified. 

Grand  total 


420,000 

1,000,000 

20,000 

4,000 

2,288 

1,833 

12,500 

81,669 

7,251 

1,000 

600 

150 

100 


180,315,509 
34,717,000 
36,000,000 
11,491,200 
9,782,500 
2,277,432 
1,797,780 
257,282 


10,000 
400 


185,649,163 


53,443,718 
42,196,678 
18,356,055 
24,183,233 
19,000,000 


1,852,707 

4,829,566 

1,123,823 

3,800,000 

500,000 

763,738 

200,457 

135,840 

277,233 

400,000 

500,000 

54,730 

5,000 

66,665 

86,415 

4,440 

100,000 

114,752 

29,280 

80,000 

49,800 

200,000 

8,000 

500,000 

80,000 

16,000 

27,808 

45,660 

60,000 

127,825 

24,000 

10,000 

21,000 

4,312 

400 


173,279,135 

185,649,163 

6,000,000 


.1   364,928,298 


a  Prior  to  1880  quantity  and  value  are  for  rough  stone  quarried;  since  1890  they  are  for  finished  product. 
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far  the  edUndar  years  1380-1908. 


ISBU 

^             1 

issa 

QiiMtity. 

Value. 

Qiujitlty, 

Vala«, 

(^uAntitr, 

Value. 

4,14i3M 

187,020,334 

4,623,523 

1106,336,420 

4,505,510 

191,010,300 

1 

3S,3£T.80O 

37,657,500 

36, 106. 900 

41,105,^0 

^,133,S00 

39,618,400 

2 

1,W8.6UJ 

H700.O00 

1,573, 1S7 

32,500,000 

1,451,250 

30,000,000 

3 

71 » WO,  000 

12,175,600 

gi,  646,232 

16,038,001 

117,141,705 

16,064,807 

4 

n7,08& 

U,  340.  too 

132,800 

12,634.560 

143.957 

12,a32,710 

5 

25,  a» 

2,QgO,000 

33,765 

3,646,800 

36,S72 

3,311,106 

6 

W.S51 

1,704.670 

53,732 

1,487,042 

46,725 

1,353,6^ 

7 

aas,e0s 

293,236 

2»l,6ie 

30&,777 

66,800 

52,920 
875 

a 

0 

10 

10,000 

00 

13,000 

60 

13,000 

10 

iw 

400 

WQ 

600 

200 

000 

11 

1^7.^49,006 

314,001.000 

196,547,269 

1? 

«^m.476 

00,2t4,344 

m,SSl,  100 

76,076, 4S7 

08,531,500 

82,237.800 

13 

W^BOOtOlfi 

&4,l25t0Qtl 

31,356,304 

70,566,094 

a4,3M,4ay 

77,257,055 

14 

20,000,000 

21,000,000 

20,000  00i> 

15 

27,001, 23S 

26.4«,33» 

30,510,830 

24,065,083 

23,440,693 

25,790.252 

10 

mooo^ooo 

20,000,000 

31,000,000 

21,700,000 
3lfi,000 

33,000,000 

19,300.000 
475  OOO 

17 
18 

a,«io.ooo 

2,000,000 

a.  250, 000 

3,572.750 

4, 190,000 

4,'2tf3.500 

19 

0^200,000 

4, 200,  WO 

6,412,ur3 

4,320,140 

6,1U2.231 

4,211.043 

30 

366,731 

1,9e0.2SQ 

332,  on 

1,992,462 

378,380 

2,270.280 

21 

6,000,000 

4,100,000 

3,850,000 

2,310,000 

3,814,273 

1,907,136 

23 

3,700,000 

700.000 

5,000,000 

800,000 

7,^9,433 

1,119.603 

23 

10.000 

700,00tl 

10,000 

700,000 

12,000 

840,000 

24 

2S,000 

200,000 

33.600 

240,000 

35,640 

250,000 

25 

6,000 

100,000 

7,000 

105,000 

7,000 

84,000 

i 

4,04&,000 

304,461 

4,236.201 

33a,  9oa 

6.500,000 

585,000 

86,000 

350,000 

100,000 

450,000 

90,000 

420,000 

38 

000,000 

700,000 

tiOO  000 

79 

&,000 

00,000 

6,000 

75,000 

6.000 

75,000 

30 

10,000 

60,000 

12,000 

72,000 

25,000 

137,500 

31 

7,000 

75,000 

6,000 

90,000 

8,000 

150,000 

33 

4,»S 

73,425 

4,532 

67,SSO 

6,155 

92,325 

33 

2,000 

8,000 

3,000 

,    10,500 

3,000 

10,600 

34 

110,000 

'150.000 

307,050 

35 

300,000 

75.000 

250,000 

75,000 

301,100 

72,364 

36 

500 

80,000 

600 

85.000 

560 

lOO.OOO 

37 

30,000 

80,000 

30,000 

80,000 

27.000 

lOB.OOO 

38 

400,000 

30.0*10 

425,000 

34,000 

575,000 

46.000 

39 

150,000 

200,000 
10,000 

160  OOO 

40 

ioo,  666 

g,5SI 

600.000 

000,000 

JO,  000 

41 

1,000.000 

500,000 

1,080.000 

540.000 

072,000 

486,000 

43 

^000 

100,000 

25,000 

100,000 

25,000 

100,000 

43 

4,000 

Ifi.OOO 

4,000 

30,000 

4,000 

20,000 

44 

2,000 

30.000 

2,500 

SO,  000 

3,000 

60.000 

45 

1,000 

10,000 

1,000 

8,000 

1,000 

6,000 

46 

11,000 

70,000 

14,000 

70,000 

14,100 

71,112 

€7 

100,000 

350.000 

100,000 

350,000 

114,000 

2iifl,000 

4B 

s,^ 

25,1300 

11,053 

32,046 

1.006 

2,705 

40 

1,000 

10,000 

2,000 

34,000 

2,000 

24,000 

50 

tto 

21.000 

600 

21,000 

1,000 

27,000 

61 

tHii 

7,000 

1,300 

30,000 

1,000 

ao,ooo 

53 

HO' 

TOO 

500 

1,800 

550 

3,000 

5S 

flO 

1,000 

54 

*     "*"*'"'"" 

^>6, 783, 144 

231,340,150 

343,612.3U 

^ 

1^,549,006 

314.061,000 

106,047,250 
6,500,000 

55 

0,SOO,000 

6,600,000 

57 

400,833,  OK 

451,001,160 

446,6G0,473 

fB 

28 


MINERAL  BESOUBGES. 

Mineral  products  of  the  UnUed  States  for 


Prodact. 


1884. 


Qtumtity. 


Value. 


MXTALUC. 

Pig  iron,  value  at  Philadelphia long  tons. 

Silver,  commercial  value troy  ounces. 

Gold,  coining  value do. . . 

Copper,  value  at  New  York  City pounds . 

Leaa,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Suicksilver,  value  at  San  Francisco flasks, 
ickel,  value  at  Philadelphia jwunds. 

Aluminum,  value  at  Pittsburg do- . . 

Antimony,  value  at  San  Francisco short  tons. 

Platinum  (crude) ,  value  at  San  Francisco troy  ounces. 


4,097,868 

37,743,800 

1,489,050 

146,221,034 

130,897 

38,544 

31,913 

64,550 

150 

60 

150 


Total  value  of  metallic  products . 


NONXKTALUC  (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tons. 

Stone. 


73,730,539 
33,176,756 


Pet  roleum barrels . 

Lime do... 

Natural  gas 

Brick  clay 

CJlay  (all  other  than  brick) short  tons. 

Cement barrels. 

Salt do... 

Phosphate  rock long  tons. 

Limestone  for  iron  flux -.do. . . 

Mineral  waters gallons  sold . 

Zinc  white short  tons. 

Mineral  paints do. . . 

Borax pounds . 

Gypsum short  tons. 

Grindstones 

Fibrous  talc short  tons. 

Pyrlte long  tons. 

Soapstone shoix  tons. 

Manganese  ores ^ long  tons. 

Asphalt short  tons. 

Precious  stones 

Bromine pounds. 

Corundum short  tons. 

Barytes  (crude) do. . . 

Graphite pounds . 

Millstones 

Oilstones,  etc.« iwunds. 

Marls short  tons. 

Flint long  tons. 

Fluorspar shon  tons. 

Chromic  iron  ore long  tons. 

Infusorial  earth short  tons. 

Feldspar long  tons. 

Mica X^^i^ds. 

Colbalt  oxide do. . . 

Slate  ground  as  a  pigment short  tons. 

Sulphur do. . . 

Asbestos do. . . 

Rutlle pounds. 

Lithographic  stone short  tons . 


24,218,438 
37,000,000 


39,200 

4,000,000 

6,5x4,937 

431,779 

3,401,930 

10,2x5,328 

13,000 

7,000 

7,000,000 

90,000 


10,000 
35,000 
10,000 
10.180 
3,000 


281,100 

600 

25,000 


800,000 

875,000 

30,000 

4,000 

2,000 

1,000 

10,900 

147,410 

2,000 

2,000 

500 

1,000 

600 


Total  value  of  nomnetalllo  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified . 

Grand  total 


173,761.624 

41,921,300 

30,800,000 

17,789,687 

10,637,042 

3,422,707 

936,327 

48,412 

1,350 

12,000 

450 


179,230,899 


77,417,066 
66,351,512 
19,000,000 
20,505,966 
18,500,000 
1,460,000 


270,000 

3,720,000 

4,197,734 

2,3^4,784 

1,700,965 

1,450,143 

910,000 

84,000 

490,000 

390,000 

570,000 

110,000 

175,000 

200,000 

122,160 

10,500 

222,975 

67,464 

108,000 

100,000 


150,000 

12,000 

437,500 

120,000 

20,000 

35,000 

5,000 

55,112 

368.525 

5,100 

20,000 

12,000 

30,000 

2,000 


221,879,506 

179,230,899 

5,000,000 


406. 110, 405 


•  Prior  to  1880  quantity  and  value  are  for  rough  stone  quarried;  since  1800  they  are  for  finished  product. 


SUMMABY. 
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i                        IfflS. 

1886. 

.«.. 

QuAiitity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

4,0i4;425 

164,712,400 

6,683,329 

195,195,760 

«,  417, 148 

$121,925,800 

1 

30,909,400 

42,503,500 

30,604,000 

30,482,400 

41,721,600 

40,887,200 

2 

1,538,373 

31,801,000 

1,686,788 

34,869,000 

1,603,049 

33,136,000 

3 

17O,9«2,e07 

18,292,999 

161,m»l 

16,527,661 

186,227,331 

21,115,916 

4 

129,412 

10,409,431 

130,629 

12,200,749 

146,700 

13,113,000 

5 

40,688 

3,539,856 

Bi^ 

3,752,406 

60,340 

4,782,300 

6 

32,073 

979,180 

29,981 

1,060,000 

33,825 

1,429,000 

7 

277,904 

^^'^ 

214,992 

127,157 

206,566 

133,200 

8 

283 

2,560 

3,000 

27,000 

18,000 

69,000 

9 

50 

10,000 

35 

7,000 

75 

15,000 

10 

250 

187 

50 

100 

448 

1,838 

11 

172,401,087 

203,249,225 

236,598,254 

1? 

5f2S'®2 

82,347,648 

73,707,957 

78,481,056 

87,887,360 

98,004,656 

13 

34,228,548 

76,671,948 

34,853,077 

76,119,120 

37,578,747 

84,552,181 

14 

19,000,000 
19,198,243 

19,000,000 

26,000,000 
18,877,094 

15 

21,847,206 

28,064,841 

19,996,313 

28,278,866 

16 

40,000,000 

20,000,000 

17 

4,857,200 

10,012,000 

15,817,500 

7,000,000 

340,000 

18 

6,200,000 
326,000 

19 

40,320 

275,000 

44,800 

48,160 

20 

4,150,000 

3,492,500 

4,500,000 

3,990,000 

6,602,744 

6,674,377 

21 

7,038,663 

4,825,345 

7,707,081 

4,736,585 

7,831,962 

4,093,846 

22 

437,856 

2,846,064 

430,540 

1,872,936 

480,558 

1,836,818 

23 

3,356,956 

1,678,478 

4,717,163 

2,830,297 

5,377,000 

3,226,200 

24 

9,148,401 

1,312,845 

^'•fg;^^ 

1,284,070 

8,250,609 

1,261,463 

26 

15,000 

1,060,000 

1,440,000 

18,000 

1,440,000 

26 

3,950 

43,575 

18,800 

315,000 

22,000 

330,000 

27 

8,000,000 

480,000 

9,778,290 

488,915 

11,000,000 

550,000 

28 

90,406 

406,000 

95,250 

428,625 

96,000 

425,000 

29 

500,000 

250,000 

224,400 
160,000 

30 

10,000 

110,000 

12,000 

125,000 

15,000 

31 

49,000 

220,500 

55,000 

220,000 

52,000 

210,000 

32 

10,000 

200,000 

12,000 

225,000 

12,000 

226,000 

33 

23,258 

190,281 

30,193 

277,636 

34,524 

333,844 

34 

3,000 

35S2 

3,500 

14,000 

4,000 

16,000 

36 

209,900 

119,066 

163,600 
61,717 

36 

310,000 

80,900 

428,334 

141,350 

199,087 

37 

600 

106,000 

645 

116,190 

600 

106,000 

38 

15,000 

75,000 

10,000 

50,000 

15,000 

75,000 

30 

327,883 

26,231 

415,525 

33,2«2 

416,000 

34,000 

40 

100,000 
15,000 

140,000 
15,000 

100,000 
16,000 

41 

1,000,000 

1,160,000 

1,200,000 

42 

875,000 

437,500 

800,000 

400,000 

600,000 

300,000 

42 

30,000 

120,000 

30,000 

120,000 

32,000 

128,000 

44 

5'2S2 

ffl,500 

6,000 

22,000 

5,000 

20,000 

45 

2,700 

40,000 

2,000 

30,000 

3,000 

40,000 

46 

1,000 

5,000 

1,200 

6,000 

3.000 

16,000 

47 

13,600 

68,000 

14,900 

74,500 

10,200 

61,200 

48 

2»2S2 

161,000 

40,000 

70,000 

70,000 

142,260 

40 

68,723 

66,373 

36,000 

36,878 

18,340 

18,774 

50 

1,975 
715 

24,667 
17,876 

61 

2,500 

-      75,000 

3,000 

100,000 

52 

300 

9,000 

200 

6/000 

150 

4,500 

53 

600 

2,000 

600 

2,000 

1,000 

3,000 

54 
f>f> 

241,312,093 

230,068,709 
203,240,226 

270,989,420 

236,508,254 

800,000 

56 

172,491,067 

57 

6,000,000 

800,000 

W 

418,803,180 

434,137,994 

506,387  674 

')9 
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MINERAL  BESOUBCES. 

Mineral  products  of  the  United  SUUesfor 


Product. 


Quantity. 


Value. 


MBTALUC. 

Pig  iron,  value  at  Philadelphia long  tons. 

Silver,  commercial  value troy  ounces. 

Gold,  coining  value do. . . 

Copper,  value  at  New  York  City i>ound8. 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco flasks. 

Aluminum,  value  at  Pittsburg pounds. 

Antimony,  value  at  San  Francisco short  tons. 

Nickel,  value  at  Philadelphia pounds. 

Tin... :. do... 

Platinum  (crude),  value  at  San  Francisco troy  ounces. 


6,489,738 

45,792,700 

1,604,478 

231,270,622 

151,919 

55,903 

33,250 

19,000 

100 

204,328 


500 


Total  value  of  metallic  products. 


NONMKTALUC   (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tons. 

Stone 

Petroleum barrels. 

Natural  gas 

Brick  clay 

Clay  (all  other  than  brick) short  tons. 

Cement barrels. 

Mineral  waters gallons  sold . 

Phosphate  rock long  tons. 

Salt barrels. 

Limestone  for  iron  flux long  tons. 

Zinc  white short  tons. 

Oypsum do . . . 

Borax pounds. 

Mineral  paints short  tons. 

Grindstones 

Fibrous  talc short  tons. 

Asphalt do. . . 

Soapstone do. . . 

Precious  stones 

Pyrite long  tons. 

Corundum short  tons. 

Oilstones,  etc.o pounds. 

Mica do... 

Barytes  (crude) short  tons. 

Bromine. pounds. 

Fluorspar short  tons. 

Feldspar long  tons. 

Manganese  oree do. . . 

Flint do... 

Graphite poimds. 

Bauxite long  tons. 

Sulphur short  tons. 

Marls do... 

Infusorial  earth do . . . 

Millstones 

Chromic  iron  ore long  tons. 

Cobalt  oxide ? poimds. 

Magnesite short  tons. 

Asbestos do... 

Rutile iwunds. 

Osokarite  (refined) do. . . 


102,039,838 
41,624,611 


27,612,025 


41,160 
6,503,295 
9,578,648 
448,567 
8,055,881 
5,438,000 

20,000 

110,000 

7,589,000 

26,500 


20,000 
53,800 
15,000 


54,331 

589 

1,500,000 

48,000 

20,000 

307,386 

6,000 

8,700 

29,198 

30,000 

400,000 


300,000 
1,500 


1,500 
8,491 


100 

1,000 

43,500 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified . 

Grand  total 


$107,000,000 

43,045,100 

33,167,500 

33,833,954 

13,399,256 

5,500,855 

1,413,125 

65,000 

20,000 

127,632 


2,000 


237,574,422 


101,860,529 

89,020,483 

25,500,000 

17,947,620 

22,629,875 

7,500,000 

300,000 

5,021,139 

1,679,302 

2,018,552 

4,374,203 

2,719,000 

1,600,000 

'  550,000 

455,340 

405,000 

281,800 

210,000 

331,500 

250,000 

139,850 

167,658 

91,620 

18,000 

70,000 

110,000 

95,290 

30,000 

50,000 

279,571 

127,500 

33,000 


150,000 
7,500 
81,000 
20,000 
15,782 


3,000 
3,000 
3,000 


286,150,114 

237,574,422 

900,000 


524,624,536 


•  Prior  to  1888  quantity  and  value  are  for  rough  stone  quarried;  since  1890  they  are  for  finished  product. 
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wm. 

ino. 

ISOL 

QjOfliitit^* 

Value. 

Qu&ntltx. 

VallM. 

QUAUtlty. 

Vftld*i, 

T,eoa,Mi 

•130,000,000 

%^,m 

1151,300,410 

8. 279, 870 

1128,387,985 

1 

»,ro^«o 

m,m,4m 

54,516,300 

57,242,100 

58,330,000 

57,630,000 

3 

l^flHTTS 

32,067,000 

l,fieS,877 

32,845,000 

1,604,840 

33,175.000 

a 

m.24ft,2H 

26,g07,80» 

265, 115, 133 

30,848,7&7 

295, 812, 076 

^,455,300 

4 

i«vae7 

13,TM,235 

143.630 

12,01^,  IfKi 

178,654 

15,534,198 

b 

»,a6o 

fi,Tai,82< 

63,683 

6,2titi,407 

80,87^ 

8,033,  700 

6 

36,  «4 

l,190,SQa 

22,flS?6 

1,203,515 

22,904 

1,036,586 

7 

47, «» 

^7,^35 

61,281 

61,281 

150,000 

100,600 

8 

115 

28;,  000 

938 

m,608 

1,280 

217,967 

9 

3Ga,«a 

isi,£0& 

223,488 

134,093 

118,  498  1 
125.280  1 

71,099 
25,058 

10 

n 

no 

3,000 

600 

2,500 

'm 

5O0 

12 

a€7,708,701 

393,649,877 

283,617,183 

13 

«^fiB5v&43 

H  504, 745 

111,320,016 

110,420,801 

117,901,237 

117,188,400 

14 

«,nim 

ft5.S79,5H 

4l,4Be,8fia 

66,383,772 

45^335,992 

73,944,735 

15 

42,909.706 

47,  OOO,  000 

47,2ij4, 746 

>6 

3ft,  163,413 

26, 9f  a,  340 

45,823,673 

35,3^)5.105 

54,291,080 

30,51^,553 

n 

21,097,009 

18,792,''2S 

15,500,084 

9,000,000 

900,000 

1R 

S,  000,000 

8  500,000 

19 

m,«ii5 

«35,57B 

302,000 

756,000 

448,000 

30 

7,000,000 

5,000,000 

8,000,000 

6,000,000 

8,222,793 

6,680,051 

21 

13,780,4n 

1,748,458 

13,907,418 

2,600,750 

18,392,7:£2 

2,996,250 

23 

500, 3i5 

2,037,770 

5L0, 499 

3,2U,7^ 

587,988 

3,651,150 

23 

aL«a,«fla 

4, 19^5,  '112 

8.  no,  991 

4,752,286 

0,987,945 

4, 716 J  21 

24 

A,  318, 000 

3,i5ft,000 

5,521,622 

2,760,811 

5,600,000 

2, 300,  €00 

^ 

!                16,ff7D 

l,3£7,ti00 

Ij,  600,000 

33,700 

1,000,600 

26 

XI, im 

764,  tl8 

1S2,905 

674,523 

208,126 

638,051 

37 

S*€CO,O0D 

500,000 

9.500,000, 

017,500 

13,380,000 

809,700 

28 

HWi 

4S3,''efl 

47,732 

681,992 

49,65^ 

678,  478 

29 

43e,5!$7 

450,000 

476, 113 

TO 

23,74a 

2*4,170 

41,3fr4 

38&;i96 

53,064 

493,Oft8 

31 

M,73& 

in,537 

40,841 

190,416 

45,054 

242,264 

32 

I2,71B 

231,706 

13,670 

352,300 

16,514 

243,981 

33 

lfl8,«J7 
20S,]1@ 

118,8.13 

235,300 
338,880 

'^4 

93,706 

0Q,g&4, 

273, '^45 

106,536 

35 

2.2« 

m,m 

1,970 

SS,395 

2,%5 

90,230 

36 

5,9SZ,0Q0 

33,080 

eo,ooa 

1,375,000 

150,  OOtl 

37 

«,«» 

50,000 

60,000 

75,000 

76,000 

100,000 

38 

1*,161 

106,313 

21,911  1 

86,«05 

31,060 

118,3fi3 

30 

il^SQl 

125.667 

387,847 

104,-^19 

343,000 

54,880 

40 

9,500 

45.«35 

8,250 

55,328 

10,044 

78,330 

41 

6^9X0 

39,370 

8.000 

46,200 

10,000 

50,000 

43 

Hiw 

2m,  m 

25,684 

319,050 

23,416 

230,129 

43 

11,113 

SO, 'SO 

13,000 

57,400 

15,000 

60,000 

44 

7!i»6e3 

77.500 

HO  OOO 

45 

728 

2.366 

l,ft44 

6,012 

3,193 

n,675 

46 

1,150 

7,850 

1,300 

39.600 

47 

138,  ©3 

63:  AM 

103,^ 

60  880 

135,000 

67,500 

48 

3,4» 

23,372 

3,533 

50,240 

31.988 

40 

35,155 

23,-^ 
53,985 

16,587 
30,580 

50 

im 

30,000 

3,«9 

1.^ 

51 

13,  eu 

31,063 

6,788 

16,301 

^•s 

JB.D90 
4,300 

52 
19 

30 

LfiOO 
$000 

71 

4,560 

66 

Im 

54 

1                   1.000 

400 

1,000 

30O 

800 

56 

K^QOO 

2;sro 

3150,000 

26.250 

50,000 

7,000 

56 

2g3ptP3,Sl2 

ai2, 830,  503 

32l,7*?,S4fi 

282,617,183 

1,000,000 

S7 

247,7*18,701 

292,649,877 

&8 

1 ,  000, 000 

1,000,000 

W 

531,303,513 

606,476,380 

: 

605,385,029 

00 
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MINERAL  BESOUBGES. 


Mineral  products  of  the  United  States  for 


Product. 


1892. 


Qoantity. 


Vahie. 


Pig  iron,  spot  vahie long  tons . 

Silver,  commercial  valae troy  ounces. 

Gold,  coining  value do. . . 

Copper,  value  at  New  York  City pounds. 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco flasks. 

Aluminum,  value  at  Pittsburg pounds. 

Antimony,  value  at  San  Francisco short  tons. 

Nickel,  value  at  Philadelphia pounds. 

Tin :. do... 

Platinum,  value  (crude)  at  San  Francisco troy  ounces . 

Total  value  of  metallic  products 


9,157,000 

63,600,000 

1,607,098 

362,971,744 

173,654 

87,260 

27,993 

259,885 

1,790 

92,252 

162,000 

80 


NONICKTALLIC   (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tons. 

Natural  gas 

Petroleum barrels. 

B  rick  clay 

Cement barrels . 

Stone 

Corundum  and  emery short  tons. 

Crystalline  quartz do. . . 

Oamet  for  aorasive  purposes do . . . 

Grindstones 

Infusorial  earth  and  tripoli short  tons. 

Millstones .*. 

Oilstones,  etc. 


126,856,567 
46,850,450 


50,509,136 
"8*768,*62i 
i,'77i 


Borax pounds. 

Bromine do. . . 

Fluorspar short  tons. 

Gypsum do... 

Marls do. . . 

Phosphate  rock long  tons. 

Pyrite do. . . 

Salt barrels. 

Sulphur short  tons. 

Barytes  (crude) do. . . 

Cobalt  oxide I>ounds. 

Mineral  paints short  tons . 

Zinc  white do. . . 

Asbestos do . .  - 

Asphalt do . . . 

Bauxite long  tons. 

Chromic  iron  ore do. . . 

Clay  (all  other  than  brick) short  tons. 

Feldspar do. .  . 

Fibrous  talc do. . . 

Flint do... 

Fuller's  earth do. . . 

Graphite pounds. 

Limestone  for  iron  flux long  tons. 

Magnesite short  tons. 

Manganese  ores long  tons. 

Mica X>ound8 . 

Mineral  waters gallons  sold . 

Monasite pounds. 

Ozokerite  (reflned) do . . . 

Precious  stones 

Pumice  stone short  tons. 

Rutile pounds . 

Soapstone. short  tons. 


13,500,000 

379,480 

12,250 

256,259 

125,000 

681,571 

109,788 

11,698,890 

2,688 

32,108 

7,869 

51,704 

27,500 

104 

87,680 

10,518 

1,500 

470,400 

16,800 

41,925 

22,400 


Total  value  of  nonmetallio  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified . 

Grand  total 


$131,161,089 

55,662,600 

33,015,000 

37,977, 142 

13,892,320 

8,027,920 

1,245,689 

172,824 

276,416 

50,739 

32,400 

550 


281,514,539 


125,124,381 
82,442,000 
14,870,714 
26,034,196 
9,000,000 
7,152,750 
48,706,625 
181,300 


272,244 
43,655 
23,417 

146,730 

900,000 
64,502 
89,000 

695,492 

65,000 

3,296,227 

305,191 

5,654,915 

80,640 

130,025 
15,738 

767,766 

2,200,000 

6,416 

445,375 
34,183 
25,000 
1,000,000 
75,000 

472,485 
80,000 


340,028,842 
281,514,539  ! 
1,000,000  . 


622,543,381 


•  Indoding  copper  made  from  imported  pyrites. 


SUMMABY. 
the  calendar  years  ISSO-lBOS—Contmued. 
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1803. 

1804. 

1805. 

Quantity. 

VAlne. 

Quantity. 

Value, 

Quantity. 

Value. 

7,124,502 

884,810,426 

6,667,388 

165,007,247 

9,446,308 

$106,108,550 

1 

60,000,000 

46,800,000 

49  500,000 

31,422,100 

55,727,000 

36,445  500 

2 

1,730,323 

35,055,000 

1910,813 

30,500,000 

2,254,760 

46,610,000 

3 

330,785,972 

32,054,601 

364,866,808 

33,141,142 

a885,913,404 

38,012,470 

4 

163,062 

11,830,590 

159,331 

9,942,254 

170,000 

11,220,000 

5 

78,832 

6,306,560 

75,328 

5,288,026 

89,686 

6,278,020 

6 

30,164 

1,108,527 

30,416 

934,000 

36,104 

1,337,131 

7 

339,629 

266,903 

560,000 

316,250 

020,000 

464,600 

8 

1,503 

270,540 

1,387 

249,706 

2,013 

304,160 

9 

49,399 

8,938 

75 

22,197 

1,788 

517 

9,616 

3,260 

10,302 

3,091 

10 
11 

100 

600 

150 

900 

12 

219,4?6,649 

185,804,504 

245,874,431 

13 

128,385,231 

122,751,618 

118,820,405 

107,653,501 

135,118,103 

115,779,771 

14 

48,185,306 

85,687,078 

46,358,144 

78,488,063 

51,785,122 

82,010,272 

15 

14,346,250 
28,032,326 

13,954,400 
35,522,005 

13,006,650 
57,632,296 

16 

48,412,666 

49,344,516 

62,892,276 

17 

9,000,000 
6,262,841 

564,655,388 
5,030,061 

665,409,806 
5,482,254 

IK 

8,002,467 

8,362,245 

8,731,401 

19 

33,885,573 
142,325 

36,534,788 
06,936 

33,319,131 
106,256 

?0 

1,713 

1,495 

2,102 

21 

6.024 

18,054 

9,000 
3,325 

27,000 
05.050 

W 

::  • 

n 

338,787 

223,214 

205,768 

74 

22,582 

16,645 

135,173 

652,425 

2,584 

11,718 

13,887 

136,873 

974,445 

4,954 

20,514 
22,542 

?5 

?6 

155,881 
595,900 

97 

8,609,000 

14,680,130 

11,918,000 

28 

348,399 

104,520 

379,444 

102,450 

517,421 

134,343 

20 

12,400 

84,000 

7,500 

47,500 

4,000 

24,000 

30 

253,615 

696,615 

239,312 

761,719 

265,503 

707,447 

31 

75,000 

40,000 

75,000 

40,000 

60,000 

30,000 

32 

941,368 

4,136,070 

996,949 

3,470,547 

1,038,551 

3,606,094 

33 

75,777 

256,552 

105,940 

363,134 

99,549 

322,845 

34 

11,816,772 

4,054,668 

12,967,417 

4,739,285 

13,669,649 

4,423,084 

35 

1,200 

42,000 

500 

20,000 

1,800 

42,000 

36 

28,070 

88,506 

23,335 

86,963 

21,529 

68,321 

37 

8,422 

10,346 

6,763 

10,145 

14,458 

20,675 

38 

37,724 

530,384 

41,926 

496,093 

50,695 

621,552 

39 

24,059 

1,804,420 

19,967 

1,399,090 

20,710 

1,449,700 

40 

50 

2,500 

325 

4,463 

705 

13,525 

41 

47,779 

372,232 

60,570 

353,400 

68,163 

348,281 

42 

9,079 

29,507 

11,066 

35,818 

17,069 

44,000 

43 

1,450 

21,750 

3,680 

53,231 

1,740 

16,705 

44 

448,000 
20,578 

900,000 
68,307 

45 

19,264 

167,000 

8,523 

3^ 

46 

35,861 

403,436 

39,906 

435,060 

39,240 

370,807 

47 

33,231 

63,792 

42,560 

319,200 

13,747 
6,900 

21038 

41,400 

62,582 

2,623,074 

48 
40 

843,103 
3,958,055 

63.232 

918,000 
3,696,550 

64,010 
1,849,275 

50 

2,374833 

5,247,040 

61 

704 

7,040 

1,440 

10,240 

2,220 

17,000 

52 

7,718 

66,614 

6,306 

53,635 

9,547 

71,760 

53 

66,971 
I          23,544,495 

88,929 

52,388 
3,741,846 

55,831 
4,254,237 

54 

4,246,734 

21,560,608 

21,463,543 

56 

1               130,000 

7,600 

546,855 

36,103 

1,573,000 

137,150 

56 
57 

! 

264,041 

132,250 

113,621 

58 

50 

150 
23,144 

450 
401,325 

100 
21,405 

350 
266,495 

60 

1                 21,071- 

255,067 

61 

323,257,318 

219,436,649 

1,000,000 

362,570,173 

185,804,594 

1,000,000 

393,897,097 

245,874,431 

1,000,000 

«? 

63 

64 

1 

543,693,967 

549,374,767 

640,771,528 

65 

1 

h  Clay  products. 
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MINERAL  BESOUBGES. 


Mineral  products  of  the  United  States  for 


Product. 


1806. 


Quantity. 


Value. 


Pig  iron,  spot  value long  tons. 

Silver,  commercial  value troy  ounces. 

Gold, coining  value do... 

(Copper,  value  at  New  York  City pounds . 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco flasks. 

Aluminum,  value  at  Pittsburg pounds. 

Antimony,  value  at  San  Francisco short  tons. 

Nickel,  value  at  Philadelphia pounds. 

Tin do... 

Platinum,  value  (crude)  at  New  York  City troy  ounces. 


8,623,127 

58,834,800 

2,568,132 

460,061.430 

188,000 

81,499 

30,765 

1,300,000 

2,478 

17,170 


163 


Total  value  of  metallic  products. 


KONMBTALUC  (SPOT  VALUES). 

Bituminous  coal short  tons . 

Pennsylvania  anthracite long  tons. 

Natural  gas 

Petroleum barrels. 

Clay  products 

Cement barrels . 

Lime 


137,640,276 
48,523,287 


60,960,361 
**9,*5i3,'473 


Slate 

Stone 

Corundum  and  emery short  tons. 

Crystalline  Quarts do. . . 

Oamet  for  aorasi  ^e  purposes do. . . 

Grindstones 

Infusorial  earth  and  tripoli short  tons. 

Millstones 

Oilstones,  etc. 


2,120 
6,000 
2,686 


3,846 


Borax pounds. 

Bromine do. . . 

Fluorspar short  tons. 

Gypsum do. . . 

Marls do . . . 

Phosphate  rock long  tons. 

Pyrite do... 

Salt barrels. 

Sulphur short  tons. 

Barytes  (crudo) do. . . 

Cobalt  oxide pounds. 

Mineral  paints short  tons. 

Zinc  white do. . . 

Asbestos do . . . 

Asphalt do... 

Bauxite long  tons. 

Chromic  iron  ore do. . . 

Feldspar short  tons. 

Fibrous  talc do. . . 

Fuller's  earth do. . . 

Graphite  (crystalline) pounds. 

Graphite  (amorphous) short  tons. 

Magnesite do. . . 

Manganese  ores long  tons . 

Mica  (sheet) pounds. 

Mica  (scrap) short  tons . 

Mineral  waters gallons  sold . 

Monazite pounds. 

Ozokerite  (refined) do . . . 

Precious  stones 

Pumice  stone short  tons. 

Quartz  (flint) do... 

Kutlle pounds . 

Soapstone short  tons. 


13,508, 

546, 

6, 

224. 

60, 

930, 

115, 

13,850. 

5. 

17. 

10, 

43. 

20, 

80. 

18, 

10, 

46. 

9. 

535, 

1. 
10. 
49. 

2.-),7a5. 
30. 


100,250,000 

39,654,600 

53,088,000 

49,456,603 

10,528,000 

6,519,920 

1,075,449 

520,000 

347,539 

4,464 


944 


251,445.519 


114,891,515 

81,748,651 

13,002,512 

58,518,709 

63,110,408 

6,473,213 

6,327,900 

2,746,205 

23,965,229 

113,240 

18,000 

68,877 

326,820 

26,792 

22,567 

127,098 

675,400 

144.501 

52,000 

573,344 

30.000 

2,803,372 

S20A63 

4,040.839 

87,200 

46.513 

15,301 

459,089 

1,400,000 

6.100 

577.. 563 

47,338 

6,607 

35,200 

399. 443 

59,300 

48,400 

11.000 
90.727 
6.=),  441 

1.7.50 
4, 130. 192 

1,500 


y7.SjO 


12.4.^«^  . 
100  ! 
22.1«v:i 


24. 220 
.^•.4.0^V.5 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspcciflod . 

O  rand  total 


2ol.44.-).-)19 
l.OOO.OOO 

040.544,221 


SUMMABY. 
the  calendar  years  1880-1908— Contiaaed, 
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1897. 

18Q& 

""•            1 

Qcutntity. 

Value. 

Qtumtlly. 

Value. 

Qoantity. 

Value. 

9,652,680 

195,122,299 

11,773,934 

$116,557,000 

13,620,703 

$245,172,654 

1 

£3,860,000 

32,316,000 

64,438,000 

32,118,400 

64,764,600 

32,858,700 

2 

2.774,935 

57,363,000 

3,118,396 

64,463,000 

3,437,210 

71,053.400 

3 

494,078,274 

54,080,180 

526,512,087 

61,865,276 

568,666,921 

101,222,712 

4 

212,000 

14,885,728 

222,000 

16,650,000 

210,500 

18,945,000 

5 

99,980 

8,498,300 

115,399 

10,385,910 

129,051 

14,840,865 

6 

26,648 

993,445 

31,002 

1,188,627 

30,454 

1,462,746 

7 

4.000,000 

1,500,000 

5,200,000 

1,716,000 

6,600,000 

1,716,000 

8 

3,061 

442,300 

3,238 

532,101 

2,861 

569,189 

9 

23,707 

7,823 

11,145 

3,966 

22,541 

8,666 

10 
11 

150 

900 

225 

1,913 

300 

1,800 

12 

265,209,975 

305,482,183 



487,831,631 

13 

147,617,519 

119,595,224 

166,593,623 

132,608,713 

193,323,187 

167,952,104 

14 

46,974,714 

79,301,954 

47,663,076 

75,414,537 

63,944,647 

88,142,130 

15 

13,826,422 
40,874,072 

15,296,813 
44,193,359 

20,074,873 

16 

60,475,516 

65,364,233 

57,070,860 

64,603,904 

17 

62,350.991 
8,178,283 

74,487,680 
9,850,601 

95,797,370 

18 

10,989,463 

12,111,206 

15,520,445 

12,889.142 

19 

6,390,487 

6,886,540 

6,983,067 

?0 

3,524,614 

3,723,540 

3,902,733 

?1 

26,876,671 

28,635,175 
275,064 

35,244,717 

?? 

2,165 

106,574 

4,064 

4,900 

150,600 

23 

7,500 

22,500 

8,312 

23,990 

13,600 

39,000 

24 

2,554 

80,853 

2,967 

86,850 

2,765 

98,325 

25 

368,058 

489,769 

675,586 

?A 

1        3,833 

22,835 

2,733 

16,691 

4,334 

37,032 

27 

25,932 

25,934 

28,115 

?8 

149,970 

180,486 

206,283 

?9 

16,000,000 

1,080,000 

16,000,000 

1,120,000 

40,714,000 

1,139,882 

30 

487,149 

129,094 

486,979 

126,614 

433,004 

108,251 

31 

5,062 

37,160 

7,675 

63,060 

15,900 

96,650 

32 

288,982 

755,864 

291,638 

755,280 

486,235 

1,287,080 

33 

60,000 

30,000 

60,000 

30,000 

60,000 

30,000 

34 

1,039,345 

2,673,202 

1,306,885 

3,453,460 

1,616,702 

5,064,076 

35 

143,201 

391,541 

193,364 

593,801 

174,734 

643,249 

36 

15,973,202 

4,920,020 

17,612,634 

6,212,554 

19.708,614 

6,867.467 

37 

2,275 

45,500 

1,200 

32,960 

4,830 

107,500 

38 

26,042 

58,295 

31,306 

108,339 

41,894 

139,528 

39 

19,520 

31,232 

6,247 

9,371 

10,230 

18,512 

40 

47.308 

501,029 

48,479 

534.345 

51,020 

517,328 

41 

25,000 

1,750,000 

33,000 

2,310,000 

40,146 

3.211,680 

42 

'         580 

6,450 

605 

10,300 

681 

11,740 

43 

75,945 

664,632 

76,337 

675,649 

76,085 

553,904 

44 

20,500 

57,652 

25,149 

75,437 

as  280 

125,698 

45 
46 

12,516 

43,100 

13,440 

32,395 

24,202 

211,545 

47 

57,009 

396,936 

54.356 

411,430 

54,655 

436,150 

48 

17,113 

112,272 

14,860 

106,500 

12,381 

79,644 

49 

J    1,361,706 
it       1,070 

\              65,730 

{      ''"^-Z 

}        75,200 

f    2,900,732 
t       2,324 

}      167,106 

(50 
51 

1,143 

13,671 

1,263 

19,076 

1,280 

18,480 

62 

11,106 

95,505 

15,957 

129,185 

9,935 

82,278 

63 

82,676 

80,774 

129,520 

103,534 

108.570 

70,587 

54 

740 

14,452 

3,999 

27,564 

1,505 

50,878 

65 

23,255,911 

4,509,106 

28,853,464 

8,051,833 

.   39,562,136 

6,948,030 

56 

1       44,000 

1,980 

250,776 

13,542 

350,000 

20,000 

57 
58 

130,675 

160,920 

185,770 

59 

i          158 

600 

13,200 

400 

10,000 

60 

1       13.466 

26,227 

21,425 

42,670 

29,852 

180,345 

61 

100 

350 

140 

700 

230 

1,030 

62 

'       21,923 

365,629 

22,231 

287,112 

24.765 

330,805 

63 

380,782,607 

417,790.671 

525.524,074 

64 

265,209,975 

305. 482, 183 

487.831,631 

65 

1 

1,000,000 

1,000.000 

1.000.000 

66 

646,992,582 

724,272,854 

1,014,355,705 

67 

MINERAL  BESOUBCES. 


Mineral  products  of  the  United  States  for 


Product. 


1900. 


Quantity. 


Value. 


MXTALUC. 

Pig  iron,  value  at  Philadelphia long  tons. 

Silver,  commercial  value troy  ounces. 

Gold,  coining  value do . . . 

Ck>pper,  value  at  New  York  City pounds. 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco flasks. 

Aluminum,  value  at  Pittsburg pounds. 

Antimony,  value  at  San  Francisco short  tons. 

Nickel,  value  at  Philadelphia pounds. 

Tin do... 

Platinum,  value  (crude)  at  New  York  City troy  ounces. 


13,788,242 

57,647,000 

3,829,807 

606,117,166 

270,824 

123,886 

28,317 

7,150,000 

4,226 

9,715 


$250,944,000 

35,741,100 

79,171,000 

96,494,039 

23,561,688 

10,654,196 

1,302,586 

1,920,000 

837,896 

3,886 


400 


2,500 


Total  value  of  metallic  products. 


511,632,891 


NONHBTALUC  (SPOT  VALX7E8). 

Bitmninoos  coal short  tons. 

Pennsylvania  anthracite long  tons. 

Natural  gas 

Petroleum barrels . 

Clay  products 

Cement barrels. 

Lime 

Sand-lime  brick 

SUte '. 

Stone 

Corundum  and  emery short  tons. 

Crystalline  ouartz do. . . 

Qamet  for  aorasive  purposes do. . . 

Grindstones 

Infusorial  earth  and  tripoU short  tons. 

Millstones 

Oilstones,  etc 

Arsenious  oxide pounds. 

Borax short  tons. 

Bromine pounds. 

Fluorspar short  tons. 

Gypsum do. . . 

Lit  ni  um do... 

Marls do... 

Phosphate  rock long  tons. 

Pyrite do . . . 

Sulphur short  tons. 

Salt barrels. 

Barytes  (crude) short  tons. 

Cobalt  oxide pounds. 

Mineral  paints short  tons. 

Zinc  white do. . . 

Asbestos do... 

Asphalt do... 

Bauxite long  tons. 

Chromic  iron  ore do. . . 

Feldspar short  tons. 

Fibrous  talc do... 

Fuller's  earth do. . . 

Glass  sand do... 

Graphite  (crystalline) « pounds. 

Graphite  (amorphous) short  tons. 

Magnesite do . . . 

Manganese  ores long  tons. 

Mica  (sheet) pounds. 

Mica  (scrap) short  tons . 

Mineral  waters gallons  sold. 

Monazite  and  zircon pounds. 

Precious  stones 

Pumice  stone short  tons. 

Quartz  (flint) do. . . 

Rutile pounds. 

Talc  and  soapstone short  tons. 

Tungsten do... 

Uranium  and  vanadium do. . . 


212,316,112 
51,221,353 


63,620,529 
*i7,'23i*i56 


220,930,313 
85,757,851 
23,698,674 
75,989,313 
96,212,345 
13,283,581 
6,797,496 


4,305 
14,461 
3,185 


3,615 


4,240,466 
36,970,777 
102,715 
40,705 
123, 475 
710,026 
24,207 
32,858 
174,087 


Total  value  of  nonmetaUic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspedfled. 

Grand  total 


61,602 

c24,235 

521,444 

18,450 

594,462 

520 

60,000 

1,491,216 

204,615 

3,525 

20,869,342 

67,680 

6,471 

57,426 

48,840 

1,054 

54,389 

23,184 

140 

24,821 

63,500 

9,698 


170,036 
848,215 
140,790 
94,500 
1,627,203 


30,000 

5,350,248 

749,991 

88,100 

6,944,  (J03 

188,089 

11,648 

644,089 

3,667,210 

16,310 

415,958 

89,676 

1,400 

180,971 

499,500 

67,535 


5,507,855 

611 

2,252 

11,771 

456,283 

5,497 

47,558,784 

908,000 


197,579 

19,333 
100,289 

92,758 

55,202 
6,245,172 

48,8a> 
233,170 


32,495  1 
300  I 
27,943 

46  I 


86,351 

1,300 

383,541 

11,040 


594,398,501 

511,632,891 

1,000,000 


,107,031,392 


•  NometaUIotiii;  aboot20tonaofhigli-gradaoooQaotnit«>' 


to  BnglaiMl  from  Sooth  Carolina, 


SUMMABY. 
the  calendar  years  ISSO-lSOS—Continued. 


87 


ISOL 

1002. 

1003.                          1 

Qoftotltj. 

ValDfl. 

Qu^ntltj. 

Vitoe. 

QiuntLtf. 

Value. 

)5,«78p354 

1242,174,000 

17,821,3(17 

1373,775,000 

18^009,252 

»344, 350,000 

1 

S&,3R  COO 

S3,l2S,40O 

&5, 500,000 

20,415,000 

54,300,000 

20,323,000 

2 

a,  806. 500 

7§,(W6,7O0, 

3.870,000 

80,000,000 

3,560,000 

73,501,700 

3 

***'EJ»SS 

S7,30O,fii£ 

650,508.644 

76,5efi,054 

C^S,044.517 

91,606,006 

4 

37^,700 

25,380,300 

271^000 

22,14(K000 

282,000 

23,500,000 

5 

m822 

U,  265,700 

tS6,«27 

iA,m^,am 

159,219 

16,717,996 

6 

as,72T 

1,382,305 

H^l 

1,467,^48 

35,620 

1,544,0^^ 

7 

^'*^SSS 

%23g,m} 

7,300,000' 

2,3H500 

7,500.000 

3, '^4,000 

8 

%ts^ 

bS&.WZ 

3,561 

634,506 

3,128 

548,433 

9 

a,  700 

3,551 

6,748 

3,701 

1U.200 

45,900 

10 
11 

1,IQS 

J7,sa& 

M 

1,814 

^^     110 

2,080 

12 

4aO,OOG,S60 

599,916,009 

583,433,948 

13 

m,^.i4D 

336,422,040 

260,210^844 

^.858,483 

282,749,348 

351h  687,933 

14 

m,^^sm 

113,504,020 

36,040,710 

76,173,586 

66,613,454 

153,036,448 

15 

27»0ti6,077 

30,8trr.8e3 

35,807,860 

in 

(»,30OJ«4 

06,417.335 

fig,  766,016 

7i,i:s.9io 

100,461,337 

94,694,050 

17 

110,211.587 

123,100,531 

131,002,421 
31,931,341 

18 

a(,oe»,737 

15,7StK78& 

25,753,.W4 

25,366,380 

29,SdO,140 

19 

%204.0&4 

9,335.618 

0,255,882 
155,040 

70 

•?! 

4,787,535 

5,606,051 

6,250,885 

n 

47|2S4,1S3 

54,798,682 

57.  433, 141 

7^ 

1,306 

146^040 

4,251 

104,605 

3,542 

64.102 

34 

14,050 

41,500 

15.104 

84,335 

a,  038 

76,908 

25 

4,444 

158,100 

3,S26 

132,620 

3,060 

133.500 

26 

fiaO,703 

667,431 

721.446 

77 

4030 

R^O 

5.665 

53,244 

9,219 

76.273 

28 

57,179 

59,808 

52,552 

TO 

158,300 

221,762 

366,857 
36.691 

^ 

WOrOQO 

IS,  000 

2,706,000 

81,180 

1,322,000 

31 

A  5, 344 
c  17,^7 

067,307 
314.811 

M7.404 

«2,eoo 

2,447,614 
91,000 

\          ^34,430 

^1,400 

32 

£53,  MS 

154.573 

£13,893 

I2g,473 

SOS, 500 

167,580 

33 

1^586 

113,803 

48,018 

371,^ 

42,523 

313,617 

34 

633.7^1 

1,500,641 

Bl6v47a 

2,0^,341 

1,041,704 

3,792,943 

35 

1,750 

43,200 

1,245 

35,750 

1,155 

23,425 

36 

§9,S80 

124,880 

13,439 

12,741 

34,211 

22,S2t 

37 

1,48^,723 

5,310,403 

1,490,314 

4.603.444 

1,581,576 

5,319,294 

38 

l,2S7.m 

207,  S74 

947,089 

I        rf233^l27 

1,109,818 

{5S 

20,^66,(161 

«,en,4«» 

23,849,231 

5,66S,e36 

IS,  968, 089 

5,280,988 

41 

4fl,070 

157,844 

6l,e6& 

203.154 

50,397 

152,150 

42 

Up  360 

34,04B 

3,730 

6,714 

120,000! 

328,000 

43 

52,219 

630,145 

eo,i9i 

745,227 

56,263 

500,922 

44 

46,500 

3,730,000 

52,645 

4,016,409 

63,962 

4,aoi,718 

45 

747 

13,499 

1,005 

16,200 

887 

16,760 

46 

63,134 

555,335 

105,458 

765,048 

101.255 

1,005,446 

47 

^^^ 

T9,914 

27,322 

130,366 

48,087 

171,306 

4fl 

36& 

5,7110 

315 

4,667 

150 

2,250 

40 

34,7a 

220,422 

45,387 

350,424 

41,801 

266,733 

50 

m.TOQ 

483,600 

71,100 

615,350 

60,230 

421,600 

51 

14,111 

06,835 

11.493 

9S.144 

20,093 

190,277 

52 

943,135  : 

a07,797 

823,044 

855,828 
}                225,554 

53 

1                    SOB 

j                 IB7,714 

{         ^'n^* 

1S3,108 

f        4,538,155 
\             16,501 

ffi4 
55 

3,500 

.j'^'Sas 

3,330 

8,490 

3,744 

lO,Sfto 

56 

110,722 

7,477 

60,911 

2,825 

25,335 

57 

300,  oao 

98.850 

373,366 

83,843 

619,600 

118,088 

58 

2,in 

1«,719 

h^ 

35,006 

1,659 

25,040 

59 

W.  771,188 

7,586.908 

H  850, 451 

8,793,761 

51,242,757 

9,041,078 

GO 

748,  m 

,                    5S,2SJ 

SOS,  000 

Hteo 

865,000 

55,200 

61 

289,0fi0 

328,450 

307,900 

m 

700 
36,366 

2,750 
144,209 

885 
£5,333 

2,665 
156,947 

f^ 

34.430 

m,3e7 

64 

44,260 

5,710 

(0 

65 

Swa 

nXm 

Vfi54 

fi3fi>157 

26,671 

418,460 

06 

179 

27, -no 

1S4 

34,040 

293 

43,639 

67 

375 

3,810 

4g,136 

30 

5^625 

6R 

660,003,170 

722,186,708 

007,495,032 
583,433,048 

69 

480.000^159 

590,916,009 

70 

1,000,000 

1,000,000 

1,000,000 

7T 

1,142,000,0^ 

1,333,102,717 

1,491, 93S,«80 

73 

«  Cnide.   '  iDCtaded  under  pyrite.    <  Included  urder  estimated  unspecified  products. 
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MINERAL  BESOUBGES. 


Mineral  products  of  the  United  States  for  the  calendar  years  1880-1908 — Continued. 


Froduot. 


Qtumttty. 


Voloe. 


Tig  Irqa  fspot  ybIub^) ,^ . . .  Jomg  tons* 

Silver,  oommeipcliil  v^^^& troy  <nmoea. 

Gold,  (Xflnlng  value „,.„..,♦  „dj(». . . . 

Copper,  vfllue  &i  No?w  Yor^t  Ctty .  pouDds, 

I.eftdj  valiui  lit  NcvT  York  City ,  * . , ,  ,^hort  Uaa.. 

ZIqc,  value  at  New  Yof k  t-ity , .  .do, . , 

Quick^lJvf<r,  value  at  Sou  FrolicisfCo Ajtsks.. . 

Aluminum,  valufi  at  Flttaburg pounds, 

Antlmotiy t  value,  San  FTBudscc  .^ort  tocia. . 

Nickel^  valuE]  ut  PhUadjQlpblfl . potmda, . 

Tta„ ....do... 

Ptntlnum^  valuti  at    Nev    York   City,   tray 
quDoes  .^, ^ ^^, „ 


1383,450,000 

88,180,700 
139.79Sj7ie 

24,054, 1B2 
l,l(Kl,m 

70S,7g7 


Total  value  of  motaUlc  producU  - 


NONUEtALUC  (afOT  VALt;£9>. 

BJtominoua  csoqZ * , . . . . .  .short  tons. 

J^misyjYflnla  withradle* ...,.,.,_  jonj  tons 

Natural  gaa . , , 

Petrtileum  .„.,.,„.  ^  ^_ .  *^  ^ » *  ^.*. iMineJs, 

Clay  products „,.„.... 

Cement  ..,..,***„.,...,.„„*.,...„,  hftireb 

Lime ...^abort  tons 

Sand-lLni*  brick ,,,.„,„ 

Sl&t« 


Ston© .,.., 

Corundum  and  einery .ahort  tooa. 

CryataJllueqiiarti...,.,..,.,,. . do... 

Garnpt  for  uHrajjl ve  purposes .do. . 

GrlndstoDes. 

InlU^onal  eiulb  aud  tripolf .shurl  tona 

MiUstoQea. ..... .......,..*„.,. , 

Oilstonett,  etc  — , 

Arsenious  oxide- ,  - . ............. .poudda 

BoHiJt  (crude) .short  tons 

Bromine .....,..,,..,.  .poimds 

Fluorspar short  totlfl 

Q/psum.  ...........,....,,,,„_,._„  „do. . 

Lithium  minimis. . .  -. .do. . 

M^ls .  .do, . 

PhosphJiie  rotk.  * , . . , .long  tons 

PyiitB. ,,., do,. 

Sulpbur. .».,...,.., .do . . 

Salt... bamela 

Btuytes  (crude) shof t  tons 

Cobftlt  oiSde. ............. pound* 

Uiuerai  pamis.,.,,.., , short  tous 

Zim;  while do. , 

Aabestoa. .,. , , .do. . 

AiphttSt ..........,.,__ do*. 

Bauxite  .»*,,,,..,,. , .lOQ^  toos 

Chmmlr  Iron  ore . do. , 

Feldspar. sliort  tons 

Fibrous  talc*  ..*.*., .do. . 

Fuller's  earth .....,...,..,,,.,,  .do, . 

Gio^  sand .do. . . 

GnaphiUs  ^c-rystalllne)... _  .pound* 

Graphitic  (amorphous) aJiort  tons. 

Ma^neslte ..........,,....,.., do.. 

ManganeAQ  ores . , , ,  * long  tana 

MlcaC.'ibeet) pounds 

Mica  (scrap), . . , short  ton* 

Mliieriil  waters. ..«. .pillonj  sold 

Monailte  and  ulncon,,, ......pounds 

Freclotw  stones 

Pumlt-e  BtoEiL^, , . .short  tona 

QuflrtE(  flint).. da.. 

Rutlle ...,.,. pounda 

Band,  nioldhig.  etc.,  and  grave! ..  .sbort  tons. 

Talc  jiiid  sonpstone do. . , 

Tun^ten , .do. . , 

Uranltim  and  vanadium. do. . . 

Total  value  of  nonmetalUo  mineral  prod- 
ucts  

Total  value  of  metaUic  products 

Estimated  value  of  mineral  products 
unspecified 


Grand  total. 


1,363,072,345  j 1,025,135,835 


SUMMARY. 
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Mineral  products  of  the  United  States  for  the  calendar  years  1880-1908— Continued. 


Product. 


METALUC. 

Pig  iron,  spot  value long  tons.. 

Silver,  commerdal  value tioy  ounces.. 

Gold,  coining  value do 

Copper,  value  at  New  York  City .  .pounds. . 
L^d,  value  at  New  York  City,  .short  tons. . 

Zinc,  value  at  New  York  City do. . . . 

QuteksUver,  value  at  San  Francisco. flasks. . 

Aluminum ,  value  at  Pittsburg pounds. . 

Antimonv ,  value,  San  Francisco,  short  tons. 

Antimonlallead do 

Nickel,  value  at  Philadelphia pounds. . 

Tin do.... 

Platinum,  value  at  New  York  City,  tioy 
ounces 


Total  value  of  metallic  products 

NONMETALUC  (SPOT  VALXHSS). 

Bituminous  coal short  tons.. 

Pennsylvania  anthracite long  tons. . 

Natural  gas 

Petroleum barrels. . 

Clay  products 

Cement barrels.. 

Lime short  tons . . 

Sand-lime  brie  k 

Slate 

Stone 

Corundum  and  emery short  tons. . 

Abrasive  quartz  and  feldspar do 

Qamet  for  abrasive  purposes do 

Irlnds  tones 

Infusorial  earth  and  tripoli short  tons. . 

Millstones 

Oilstones, etc 

Arsenious  oxide pounds. . 

Borax  (crude) short  tons. . 

Bromine pounds. . 

Fluorspar short  tons. . 

Oynsum do 

Lithium  minerals do 

Maris do.... 

Phosphate  rock long  tons. . 

Pyrite do.... 

Sulphur do 

Salt barrels. . 

Barytes  (crude) short  tons, 

Cobalt  oxide pounds. 

Mineral  paints short  tons. . 

Zinc  oxide do. . . 

Asbestos do 

Asphalt do 

Bauxite long  tons. . 

Chromic  iron  ore do 

Feldspar short  tons . . 

Fibrous  talc do 

Fuller's  earth. do 

Glass  sand do 

ri___MA_ /crystalline pounds. . 

^'*P^*«\amorphous short  tons. . 

Magnesite do 

Manganese  ores long  tons. . 

Manganlf erous  ores do 

If  lea  /sheet pounds. . 

■^*^  \9crap short  tons. . 

Mineral  waters gallons  sold. . 

Monazite  and  zircon pounds. . 

Precious  stones 

Pumice short  tons.. 

Quartz do 

Rutile pounds . . 

Sand, molding.etc., and  gravel  .short  tons. . 

Talc  and  soapstone do — 

Tungsten do 

Uranium  and  vanadium do 

Total  value  of  nonmetallic  mineral 
products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products 
unspedfled 

Grand  total 


1906. 


Quantity. 


25,307,191 

60,517,900 

4,565,333 

917,805,682 

350,153 

199,694 

26,238 

14,910,000 

1,766 


1,439 


342,874,867 
63,645,010 


126,493,936 


51,000,445 
3,198,067 


1,160 

24,082 

4,650 


8,099 


1,474,000 

58,173 

1,283,250 

40,796 

1,540,585 

383 

19,104 

2,080,957 

261,422 

294,153 

28,172,380 

50,231 


66,033 

74,680 

1,695 

138,059 

75,332 

107 

75,656 

61,672 

32,040 

1,069,430 

5,867,982 

16,853 

7,805 

6,921 

41,300 

1,423,100 

1,489 

48,108,680 

847,275 


12,200 
66,607 


31,842,572 
58,972 


Value. 


$506,700,000 

38,266,400 

94,373,800 

177,596,888 

39,917,442 

24,362,668 

958,634 

4,262,286 

602,949 


(«) 


35,600 
45,189 


886,110,866 


381,162,115 

131,917,694 

46,878,932 

92,444,736 

161,032,722 

55,302,277 

12,480,653 

1,170,005 

6,666,346 

66,378,794 

44,310 

121,671 

157,000 

744,894 

72,108 

48,590 

268,070 

68,460 

1,162,410 

165,204 

244,025 

3,837,975 

7,411 

7,341 

8,579,437 

931,305 

5,096,676 

6,658,350 

160,367 

(«) 

2,161,461 

5,999,376 

28,665 

1,290,340 

368,311 

1,800 

401,531 

557,200 

265,400 

1,206,788 

238,064 

102,175 

23,415 

88,132 

122,400 

252,248 

22,742 

8,028,387 

152,560 

b589,000 

16,750 

243,012 


11,489,420 
874,356 
348,867 
(«) 


1,017,696,178 
886,110,856 

200,000 


1,904,007,034 


1907. 


Quantity. 


25,781,361 

66,614,700 

4,374,827 

868, 996,  «1 

365,166 

223,745 

21,567 

17,211,039 

351 

9,910 


357 


894,750,112 
76,483,421 


166,096,336 


62,230,342 
3,092,524 


1,069 
17,435 
7,058 


3,502,000 

52,850 

1,379,496 

49,486 

1,751,748 

630 

14,091 

2,265,343 

247,387 

2^3,106 

29,704,128 

89,621 


71,973 

71,784 

653 

223,861 

97,776 

290 

84,644 

67,800 

32,861 

1,187,296 

4,947,840 

26,803 

7,561 

5,604 

103,844 

1,060,182 

3,025 

52,060,520 

648,162 


8,112 
22,977 


40,664,622 

72,010 

1,640 


Value. 


1629,958,000 

37,299,700 

90,435,700 

173,799,300 

38,707,696 

26,401,910 

828,931 

4,926,948 

77,300 

1,322,986 

(») 

33,286 

10,589 


903,602,244 


451,214,842 

163,684,066 

64,222,399 

120,106,749 

158,942,369 

55,903,851 

12,666,705 

1,225,769 

6,019,220 

71,105,805 

12,294 

126,582 

211,686 

896,022 

104,406 

31,741 

264,186 

163,000 

1,121,520 

195,281 

287,262 

4,942,264 

11,000 

8,429 

10,653,658 

794,949 

5,142,860 

7,606,323 

291,777 

(«) 

2,979,158 

6,490,660 

11,899 

2,626,489 

480,330 

5,640 

499,069 

626,000 

291,773 

1,260,067 

171,149 

125,821 

22,683 

63,360 

259,473 

349,311 

42,800 

7,331,503 

65,800 

6735,800 

33,818 

157,094 

(«) 

13,242,002 
905,047 
890,048 
(«) 


1,167,705,720 
903,602,244 

100,000 


2,071,607,964 


•  Included  under  unspecified.       b  Includes  pearls  valued  at  $381,000  in  1906  and  at  $264,500  in  1907. 
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MINERAL  BESOUBGES. 


Mineral  producU  of  the  United  States  for  the  calendar  years  288(h2908 — Continued. 


Product. 


1908. 


Quantitj. 


Value. 


METALLIC. 

Pig  iron,  spot  value long  tons.. 

Silver,  commercial  value troy  ounces. . 

Qold,  coining  value , do 

Copper,  value  at  New  York  City pounds . . 

Lead,  value  at  New  York  City short  tons.. 

Zinc,  value  at  New  York  City do 

Quicksilver,  value  at  San  Francisco flasks. . 

Aluminum,  value  at  Pittsburg pounds. . 

Antimony,  value  at  San  Francisco short  tons. . 

Antimonisj  lead do. . . . 

Nickel,  value  at  Philadelphia pounds. . 

Tin do.... 

Platinum,  value  at  New  York  City troy  ounces. . 


15,936,018 

52,440,800 

4,574,840 

942,570,721 

310,762 

190,749 

19,752 

11,152,000 


13,629 


750 


Total  value  of  metallic  products., 


NONMSTALUC  (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tons . 

Natural  gas 

Petroleum barrels. 

Peat. 


332,573,944 
74,847,102 


179,572,479 


Clay  products 

Ceznent barrels. 

Lime short  tons. 

Sand-lime  brick.. 

Slate 


52,910.925 
2,766,878 


Conmdum  and  emery short  tons . 

Abrasive  quarts  and  feldspar do . . . 

Oamet  for  abrasive  purposes do . . . 

Grindstones 

Infusorial  earth  and  tripoli 

Millstones 

Oilstones,  etc , 

Pumice Jk short  tons. 

Arsenious  oxide pounds. 

Borax  (crude) short  tons . 

Bromine pounds. 

Fluorspar short  tons. 

Ovpsum do. . . 

Lltnium  minerals do. . . 

Marls do... 

Phosphate  rock long  tons. 

Pyrite rT.do... 

Sulphur do. . . 

Salt barrels. 

Barytas  (crude) short  tons . 

Cobalt  oxide pounds. 

Mineral  paints short  tons. 

Zinc  oxide do. . . 

Asbestos do. . . 

Asphalt do... 

Baugdte long  tons. 

Chromic  iron  ore do. . . 

Feldspar short  tons. 

Fibrous  talc do. .  - 

Fuller's  earth do.. 

Olasssand do.. 

Graphite /*^^^°* L-P!?4^^ 

*^       \amorphous short  tons 

Magnesite do.. 

Manganese  ores long  tons 

Manganiferous  ores do. . 

ui«ft /sheet pounds 

""^^iscrap short  tons 

Mineral  waters gallons  sold 

Monastte  and  siroon pounds 

Precious  stones 

Quarts .'.short  tons 

ButUe 


669 
11,725 
1,996 


10,569 


25,000 

1,055,636 

38,795 

1,721,829 

203 

8,469 

2,386,138 

222,598 

369,444 

28,822,062 

38,527 


..I 


68,094 

56,292 

936 

185,382 

62,167 

359 

67,240 

70,739 

29,714 

1,093,553 

2,288,000 

1,443 

6,587 

6,144 

55,620 

972,964 

2,417 

56,108,820 

422,646 


38,825 


1254,821,000 
28,050,600 
94,560,000 
124,419,835 
26,104,008 
17,930,406 
824,146 
2,434,600 


1,264,771 


14,250 


549,923,116 


874,185,268 

158,178,840 

54,640,374 

129,706,258 

133,000 

133,197,762 

44,477,653 

11,091,186 

961,226 

6,316,817 

65,712,499 

8,745 

79,146 

64,620 

536,095 

97,442 

31,420 

217,284 

39,287 

(•) 

975,000 

102,344 

225,998 

4,138,560 

1,550 

4,330 

11,399,124 

857,113 

6,668,215 

7,553,632 

120,442 

2,410,367 

5,072,460 

19.624 

1,888,881 

263,968 

7,230 

400,918 

697,390 

278,367 

1,134,599 

132,840 

75,250 

19,761 

62,779 

132,556 

234,021 

33,904 

7,287,260 

50,718 

415,063 

138,646 


Sand,  molding,  building,  etc.,  and  gravel short  tons. 

Talc  and  soapstone do... 

Tungsten do. . . 

Uranium  and  vanadium do 


36,122,491 

46,615 

671 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspedfled. 

Grand  total 


12,135,433 
703,832 
229,955 


1,045,497.070 

549,923.116 

250.000 


1,595,670.186 


•  Included  under  unspedfled. 
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OUTPUT  AND  VAIiUE,  BY  STATES  AND  TERRITORIES,  OP 
THE  MINERAL  PRODUCTS  OF  THE  UNITED  STATES  IN 
THE  CAIiENDAR  TEARS  1907  AND  1908. 

In  the  followmg  table  are  shown  the  quantity  and  the  value;  by 
States  and  Territories,  of  the  mineral  products  of  the  United  States  in 

1907  and  1908. 

The  values  for  gold  and  silver  are  the  official  fig^ures  agreed  upon  by 
the  United  States  Geological  Survey  and  the  Director  of  the  Mint. 
The  figures  for  the  tonnage  (not  the  value)  of  pig  iron  in  1907  and 

1908  are  taken  from  the  annual  reports  prepared  by  Mr.  James  M. 
Swank,  general  manager  of  the  American  Iron  and  Steel  Association." 

OutpiU  and  valxUj  by  States  and  Territories^  of  the  mineral  products  of  the  United  States 
in  the  calendar  years  1907  and  1908, 

ALABAMA. 


Product 


1907. 


Quantity. 


Value. 


1906. 


Quantity. 


Value. 


day  products 

Graphite 

Iron,  pig 

Ltnae 

Mica 

Mineral  waters... 

Natural  eaa 

Sand  and  gravel. 
Silver 


short  tons. 

pounds. 

.fine  ounces  (troy). 

short  tons. 

long  tons. 

short  tons. 


14,250,464 


1,325 

715 

1,686,674 

85,900 


11,754,400 
18,405,468 

27,400 

54,000 

30.100,000 

368,902 


11,604,503 


1,903 

453 

1,397,014 

83,411 


.gallons  sold. 


130,800 


short  tons. 

.fine  ounces  (troy). 


3U,650 
600 


Other  products. 
Total 


20,720 

160,872 

400 

828,847 

d  406, 740 


99,192 


348,134 
400 


52,136,749 


11,550,606 

14,647,891 

(^ 

41,200 

33,750 

17,341,000 

325,234 

9,810 

31,583 

CO 

181,170 

200 

627,011 

<i  212, 344 


35,010,806 


ALASKA. 


Goal 

§Sr'::::::;:: 

Silver 

Stone 

Other  products. 


Total. 


short  tons.. 

pounds.. 

.fine  ounces  (troy). . 
do.... 


7,034,763 
894,424 
179,300 


11,406.953 

18,489,400 

118,300 

38,110 

9147,789 


20,200,552 


3,107 

4,438,836 

960,609 

204,600 


114,810 
585,926 
19,856,800 
109,400 
/  40, 343 
9182,450 


20,791,738 


ARIZONA. 


Clay  products..., 

Copper pounds.. 

Oola fine  ounces  (troy) . . 

Lead. short  tons . . 

Lime do 

Precious  stones 

Silver fine  ounces  (troy).. 


Tungsten 

Zinc short  tona. 

Other  products 


Total. 


256,778,437 

128,871 

2,340 

12,825 


2,003,100 


1101,462 

51,855,687 

2,664,000 

248,040 

84,262 

21,280 

1^916,000 

237,110 

10,769 

9,066 

k 105, 994 


56,753,650 


289,523,267 

120,937 

1,464 

10,819 


2,900,000 

m 


$104,992 

38,217,071 

2,500.000 

122.976 

68,635 

25,700 

1,561,200 

451,832 

6,000 

14,288 

ik  440, 140 


43,502,834 


•  Ann.  Statist.  Kept  Am.  Iron  and  Steel  Association  for  the  years  1907  and  1908. 

b  Indoded  under  Mlsoellaneous. 

elDcloded  under  Texas. 

<Iiiehides  In  1907:  Bauxite,  mica,  Portland  and  pussolan  cement,  pyrlte,  sand-lime  hrlbk;  In  1906: 
Bauxite,  Portland  and  pnscolan  cement,  copper,  natural  gas,  pyrlte. 

•Tncliided  under  OaUnuiila. 

ftadtadm  small  vahie  for  Nevada. 

^Inetades  In  1907:  Omhlte,  g^Mum,  tin,  mineral  waters;  In  1908:  Graphite,  gypsum,  lead,  marhle. 

A  laeiiidsa  in  1907:  Asoestoa,  Portland  cement,  mineral  waters,  sand  and  gravel,  sand-lime  brick:  In 
1908:  Aibertds,  PortlaiMl  cement,  flnonpar,  gypsum,  quarts,  quicksilver,  sand  and  gravel,  sand-Ume  hruk. 
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Output  and  value,  &y  States  arid  Territories,  of  the  mineral  products  of  the  United  States 
%n  the  caiendar  years  1907  arid  1908 — Continued. 


AB,KJlS8AB, 


Product 


1907. 


Quantity. 


Value. 


1906. 


Quantity. 


Value. 


Clay  products 

Glass  sand*. 

Lead 

Lime 

Manganiferous  ores. . 

Mineral  waters 

Natural  gas 

Oilstones 

Precious  stones 

Sand  and  gravel 

Slate 

Stone 

Zinc 

Other  products 


...short  tons. 

do... 

do... 

do... 

long  tons. 

.gallons  sold. 


2,070,438 

43 

15 

33,472 

4,133 

431,611 


1536,286 

4,473,603 

32 

1,600 

150,666 

8,266 

85,236 


2,078,367 
2,066 


27,179 

4,066 

1,175,053 


.  .short  tons. 
..short  tons. 


165,070 


1,911 


2,800 

81,645 

8,600 

316,478 

225,498 

» 488, 157 


Total. 


6,386,747 


249,922 


2,002 


$506,788 

3,499,470 

1,297 


122,290 

9,149 

229,260 

81,837 

2,100 

87,555 

2,600 

267,001 

188,188 

» 360, 472 


6,348,907 


CALIFORNLA.. 


Asphalt short  tons. 

Borax do... 

Cement.  Portland barrels. 

Chromite long  tons. 

Clay  products 

Coal : short  tons. 

Copper pounds . 

Glass  sand short  tons. 

Gold fine  ounces  (troy). 

Gypsum 

Lead short  tons . 

Lime do. . . 

Magneslte do. . . 

Manganese  ores long  tons. 

Mineral  waten gallons  sold. 

Natural  gas 

Ocher short  tons. 

Petroleum barrels . 

Platinum fine  ounces  (troy) . 

Precious  stones 

Pyrlte long  tons. 

Quicksilver flasks. 

Salt barrels. 

Sand  and  gravel short  tons. 

Sand-lime  Drick 

Silver fine  ounces  (troy). 

Slate. 


Stone 

Zinc short  tons. 

Other  products 


Total. 


131,068 
52,850 


290 


d  24, 069 

3,696,602 

11,064 

815,288 


854 

84,981 

7,561 

100 

1,680,169 


450 

39,748,375 

300 


61,950 

17,431 

626,693 

1,233,869 

'i*696*666' 


140 


$1,213,957 

1,121,520 

(0 

6,640 

6,740,637 

91,813 

6,739,320 

8,179 

16,853,500 

141,676 

90,524 

691,851 

22,683 

600 

460,972 

1G8.397 

3,970 

14,699,956 

8,898 

173,715 

174,549 

662.644 

302,940 

170,687 

63,150 

1,049,400 

60,000 

3,134,429 

16.520 

c 2, 817. 510 


66,679,436 


135,241 
25,000 


350 


18,765 

39,643,836 

6,805 

935,074 


515 
70,913 
6,587 


1,960,770 


335 

44,854,737 

706 


30,546 

16.984 

899,028 

605,800 


1,703,700 


27 


$1,347,267 
976,000 

(0 

7,230 

4,623,746 

64,840 

6,232,986 

6,121 

19,329,700 

43,260 

581,481 

19,761 


499,872 

307,652 

2,250 

23,433,502 

13,414 

168,438 

131,744 

684,716 

374,828 

135,839 

66,494 

911,300 

60,000 

3,291,586 

2,538 

«2, 943, 083 


65,137,636 


COLORADO. 


Clay  products 

Coal short  tons.. 

Copper pounds.. 

Fluorspar short  tons. . 

Glass  sand do. . . . 

Ctold fine  ounces  ( troy ) . . 

Iron,  pig long  tons. . 

Lead. short  tons.. 

Lime do..., 


10,790,236 

13,998,496 

3,300 

2,000 

1,010,921 


48,876 
6,679 


$2,041,475 

15.079,449 

2,799,099 

11.400 

2,500 

20,897,600 

(«) 

6,180.856 

28.798 


9,634,973  i 

13,943,878  I 

745 

1,000  i 

1,106,385  I 


28,728 
5,615  I 


$1,970,081 

13,586,988 

1,840,592 

d  4,518 

1,250 

22,871,000 

(O 

2,413,152 
28,179 


a  Included  under  Miscellaneous. 

b  Includ««  in  1907:  Bauxite,  fuller's  earth,  oilstones,  phosphate  rock,  sand-lime  brick;  in  1906:  Bauxite, 
fuller's  earth,  natural  gas,  phosphate  rock,  sand-lime  brick. 

e  Includes  in  1907:  Asbestos,  Portland  cement,  infusorial  earth,  metallic  paint,  quartz,  talc  and  soap- 
stone,  and  tungsten;  In  1906:  Portland  cement,  fuller's  earth,  gypsum,  infusorial  earth,  metallic  paint, 
pie  iron,  tunraten. 

a  Includes  Arizona. 

*  Includes  In  1907:  Portland  cement,  fuller's  earth,  fypsom,  crq;>hlte,  mica,  pig  iron,  sand-Ume  brick, 
smphur,  uranium,  and  slno-lead:  In  1906:  Portkiid  and  natnnl  cement,  fluorspar,  fuller's  earth,  graphite, 
gypsum,  pig  iron,  quarts,  sand-lime  brick,  Blno*lead. 
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Output  and  value,  &y  States  and  TerrUoriee,  of  the  mineral  products  of  the  United  States 
%n  the  calendar  years  1907  and  1908 — Continued. 


COLORADO— Contlziaed. 


Product 

1907. 

1908. 

Quantity. 

Value. 

Quantity. 

Value. 

MtLfimTfinrons  omsi 

lonv  tanft^  _ 

99,711 

1251,207 

51,564 

$123,407 
13,330 

fiSf  /r^  "T. :..:.:: " 

Mineral  waters 

..gaUonssold.. 

776,100 

154,415 

lS2,813 

10,790 

22,573 

7,587,000 

869  328 

573,643 

6,000 

3,075086 

» 12,287,696 

761,150 

127,720 

3,360 

9,326 

5,429,400 

e740,253 

204,466 

Natural  gjM 

retroleum 

Precious  stones 

barrels.. 

331,851 

379,653 

Sand  and  gravel 

...short  tons.. 

66,456 
11,495,400 

22,731 
10,160,200 

Silver fine 

Stone  ---       

ounces  (troy).. 

Tungsten 

Vanadium ...         

Zinc 

Other  products 

...short  tons.. 

26,077 

24,886 

2,339,190 
66, 576,888 

Total 

71,105,128 

68,629,487 

1 

• 

CONNECTICUT. 


Feldspar 

Lime 

Mineral  waters... 
Precious  stones... 
Sand  and  gravel.. 

Stone 

Other  products... 


. .  .short  tons. 

do... 

.gaUonssold. 


.short  tons. 


Total.. 


81,433 
307,906 


29,816 


8358,052 

41,439 

133 

26,193 

1,062,582 

<i  1,911, 120 


3,380,519 


14,200 
62,070 
424,826 


13,657 


866,250 
307,895 
36,404 

8,420 
«1, 125, 799 
d  1,176, 886 


2,721,663 


DELAWARE. 

Clay  products 

$190,440 

63,887 

158,192 

/ 18,919 

$146,627 
32,426 
196, 761 

Sand  and  gravel short  tons.. 

147,282 

78,993 

Stone : 

Other  products. . . 

/7,788 

Total 

• 

431,438 

382,602 

DISTRICT  OP  COLUMBIA. 

Clay  products 

$322,084 
15,210 

$268,600 

Otnar producto....      .  . 

9,200 

Total 

337,294 

277,800 

i 

FLORIDA. 


$354,576 
213,620 

$233,162 

FufiAr'ff  rarth short  tons 

22,960. 

Mme        ...do    .. 

11,822 

123,552 

1,692,102 

28  176 

62,915 

Mineral  waters gallons  sold. . 

43,430 

1,367,365 

15,798 

12,378 
6,577,757 
6,609 
109,275 
15,000 
76,640 

20,560 

Phosphate  rock long  tons . . 

Sand  and  gravel short  tons.. 

R^ndJimA  hrinir 

8,484,539 
17^901 
117,040 

Stone 

41,010 

Other  products 

189,726 

Total 

7,365,754 

9, 167, 762 

a  Induded  under  Miscellaneous. 

fr  Includes  in  1907:  Portland  cement,  ftiller's  earth,  gypsum,  graphite,  mica,  pig  iron,  sand-lime  brick 
sulphur,  uranium,  and  sino-lead;  in  1908:  Portland  ana  natural  cement,  fluorspar,  fuller's  earth,  graphite, 


gypsum,  natural^as,  pig  iron,  quartz,  aand-lime  brick,  sino-lead. 
"'-'"  ^ "  1  small  value  ftir  Mifflourl. 

qoarts,  imcioas  stones;  Ixi'1906:  Clay  products,  inftisoilal  earth,  metallib  paint,  pig  inm,  precious  stones, 


'  e  Includes  smauvalue  for  Missouri. 
d  Includes  in  1007:  Clay  j^oducts,  inltisorial  earth,  i 


I  iron,  abrasive  quartz  and  feldspar,  metallic  paint 


quBiti,  ahnslTB  qoarts. 
-•--•-'-fginali  — ' 


value  for  Rhode  T'T^'^d  and  Maine. 

/Indndfls  In  1907:  Mineral  waten,  sand-lime  brick;  in  1908:  Sand-Ume  brick,  etc. 
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Output  and  value,  by  States  and  Territoriee,  of  the  mineral  products  of  the  United  States 
in  the  calendar  years  1907  arid  1908 — Continued. 


GBORaiA. 


Product 


Clay  products 

Copper 

Glass  sand 

Gold 

Lead 

Lime 

Mineral  waters 

Ooher 

Sand  and  eravel — 

Sand-lime  orlck 

Silver 

Stone 

Talc  and  soapstone.. 
Other  products 


short  tons. 

pounds. 

short  tons. 

.fine  ounces  (troy). 

short  tons. 

do... 

gallons  sold. 

short  tons. 

do... 


.fine  ounces  (troy). 
short  tons. 


Total.. 


1907. 


(Quantity. 


a362,401 


4,800 

3,135 

2 

18,340 

246,800 

5,000 

226,290 


700 
739" 


Value. 


t2, 490, 237 

499,686 

(*) 

4,800 

64,800 

212 

70,826 

28,120 

57,100 

81,991 

89,582 

500 

1,745,638 

11,473 

el,  496, 038 


6,641,003 


1908. 


Quantity. 


264,822 


3,950 
2,719 


11,193 

346,198 

6,035 

225,807 


200 


Value. 


11,928,611 
364,279 


3,180 
56,200 


46,780 
50,930 
^851 
77^808 

<'^     inn 
100 

1.896,608 
«n8,634 


5,200,881 


IDAHO. 


Coal 
Gk3 


Lime 

Salt 

Silver 

Stone 

Zinc 

Other  products.. 


short  tona. 

, pounds. 

.fine  ounces  (troy). 

short  tons. 

do... 

barrels. 

.fine  ounces  (troy). 


.short  tons. 


Total. 


ii7,588 

9,707,299 

60,754 

112,560 

5,964 

1,600 

7,888,400 


3,508 


131, 119 

1,941,460 

1,255,900 

11,932,314 

49,022 

2,040 

5,206,300 

65,843 

413,944 

<  402, 670 


21,300,612 


5,429 

7,256,086 

69,829 

96,464 

7,373 

1,114 

7,558,300 


S21,832 

057,803 

1,443,500 

57,020 
1,413 

4,042,900 
69,394 
54,614 

<336,930 


15,256,382 


ILLINOIS. 


Cement,  natural barrels. . 

Portland do ... . 

Clay  products , 

Coal short  tons. . 

Fluorspar ^ do.... 

Glass  sand do . . . 

Iron,  pig long  tons. 

Lead short  tons. 

Lime do. . . 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels . 

Sand  and  gravel short  tons. 

Silver fine  ounces  (troy). 

Stone 

Zinc short  tons. 

O  ther  prod  uc  ts , 


284,599 
2,036,093 


51,317,146 
25,128 
235,716 
2,457,768 
498 
124,784 
720,400 


24,281,973 

4,315,275 

2,900 


1,446 


192,750 

2,632,576 

13,220,480 

64,687,382 

141,971 

152,619 

52,229,000 

52,788 

559,305 

91,760 

143,577 

16,432,947 

1,215,034 

1,900 

3,789,342 

170,628 

/ 154, 396 


188,859 
3,211,168 


47,659,690 
31,727 
194,722 
1,601,944 
363 
92,549 
685,763 


33,685,106 

6,463,026 

2,000 


298 


Total ' 145,768,464 


168,772 

2,707,044 

11,559,114 

49,978,247 

172,838 

139,172 

30,135,000 

30,492 

393,951 

58,904 

446,077 

22,648,881 

1,363,850 

1,100 

3,134,770 

28,012 

/34,464 


122,900,688 


INDIANA. 


Cement,  natural barrels. . 

Portland do 

Clay  products 

Coal short  tons.. 

Glass  sand do 

Lime do 

Mineral  waters gallons  sold. . 


400,000 
3,782,841 


13,985,713 
30,500 
107,964 
514,366 


1140,000 

4,757,860 

6,858,124  ;. 

15,114,300  I 

23,000  , 

335,151  I 

507,746  1 


212,901 
6,478,165 


12,314,890 

18,000 

95,988 

615,429 


$42,580 

5,386,563 

6,740,167 

13,084,297 

13,950 

293,579 

590,879 


•  Includes  North  Carolina. 

*  Under  Miscellaneous. 

e  Includes  in  1907:  Asbestos,  barytes,  bauxite,  natural  and  Portland  cement,  fuller's  earth,  graphite, 
mica,  pig  iron,  pyrite,  precious  stones,  tungrteo;  in  1908:  Asbestos,  barytes,  bauxite,  Portland  and  natural 
cement,  fuller's  earth,  infusorial  earth,  mio^  pig  iron,  pyrite,  sand-lime  brick,  talc  and  soapstone. 

d  Includes  Nebraska  and  Nevada. 

<  Includes  in  1907:  Antimony,  day  products,  mioa,  mineral  waters,  phosphate  rock,  sand-lime  brick; 
In  1908:  Clay  products,  phosphate  rook,  aand-Ume  brtck,  stone. 

/Includes  m  1907:  Puxioian  cement  Inftaorlal  earth,  metalUo  paint,  pyrite,  quarts,  sienna,  umber, 
sand-Ume brick;  inl908:  Infusorial eai&, pyilte^ svMHImi brtek. 


SUMllABY. 


45 


Output  and  valuer  bv  States  and  TerrUoriea,  of  the  mineral  products  of  the  United  States 
in  the  ealertdar  years  1907  and  190^— Contmued. 


INDIANA-Contlnued 

Product. 

1907. 

lOOB. 

Quantity. 

Value. 

Quantity. 

Value. 

Natural  cas 

tl,  572, 605 

21  602 

4,536^030 

784,718 

05,527 

3,630,551 

•  754,013 

tl,  312, 507 
10,358 

Oilstones 

P«troleiim 

Sand  and  gravel 

Sand-ltme  brick 

barrels.. 

short  tons.. 

5,128,037 
5,588,302 

3,283,620 
3,255,055 

3,203,888 
6811858 
64,413 

Btmw....    .      

3,646,603 

Other  products 

•  2,224,857 

Total 

30,141,217 

37,205,404 

IOWA. 


ClaT  products 

Gypsum. .' 

Lead 

Lime 

Mineral  waters.. 
Sand  and  gravel . 
Sand-Ume  Drick. . 

Stone 

Zinc 

Other  products.. 


. .  .short  tons. 

do... 

do... 

do... 

.gallons  sold. 
...short  tons. 


.short  tons. 


Total. 


7,574,322 


225 

10,044 

127,200 

461,784 


220 


83,728,785 
12,258,012 

730,383 
23,850 
84,011 
30,500 

110,501 
55,618 

564,124 
25,060 
11,350 


17,623,004 


7,161,310 


110 

18,000 

403,500 

773,512 


516 


84,060,407 

11,706,402 

565,645 

0,240 

70,400 

55,350 

286,444 

42,881 

533,282 

48,504 

»  601,802 


18,068,537 


KANSAS. 


Cement,  Portland. 
Clay  products 

Gypsum 

Lead 

Lfane 

Mineral  waters 

Natural  gas 

Petroleum 

Salt 

Sand  and  gravel... 


.barrels. 


. .  .short  tons. 

do... 

do... 

do... 

.gallons  sold. 


barrels. 

do... 

.short  tons. 


Zinc 

Other  products. 


.short  tons. 


Total. 


3,353«025 
'7,'322,'440 


1,708 

4,124 

362,252 


2,400,521 

2,667,450 

556,625 


13,850 


$4,240,358 

2,370,058 

11,150,608 

414, '366 

100,588 

18, 131 

61,454 

6,108,583 

065,134 

062,334 

117,313 

860,570 

1,634,300 

e 730,812 


20,032,608 


3,854,603 
'6;245,'568' 


2,203 

1,558 

370,043 


1,801,781 

2,588,814 

320,150 


8,628 


$2,874,457 

2,248,805 

0,202,222 

281,330 

102,612 

8,086 

74,380 

7,601,587 

746,605 

882,084 

64,328 

471,126 

811,032 

£522,560 


26,162,213 


KENTUCKY. 


Asphalt short  tons. 

Bahrtes do... 

Clay  products 

Coal short  tons . 

Fluorspar do... 

Glass  sand do. . . 

Lead do... 

Lime do. . . 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Sand  and  gravel short  tons. 

Stone 

Zinc short  tons. 

Other  products 


Total. 


13,387 


10,753,124 

21,058 

7,400 

75 

4,670 

736,020 


d  820,844 
420,302 


358 


$02,465 


2,611,364 

11,405,038 

133,011 

4,502 

7,050 

14,045 

72,373 

380,176 

862,306 

250,358 

1,002,450 

42,244 

«  2, 406, 070 


10,204,341 


11,530 
5,233 


10,246,553 
6,323 
5,000 


6,206 
797,186 


727,767 
632,308 


341 


$67,040 

21,504 

2,230,106 

10,317,162 

48, 6« 

4,283 


21,322 
66,112 
424,271 
706,811 
331,407 
803,447 
32,054 
< 068, 703 


16,141,056 


•  Includes  in  1007:  Pie  iron,  pyrlte;  in  1008:  Pig  iron,  precious  stones,  pyrite. 
>  Includes  In  1006:  Oaur,  Portland  cement,  slate,  etc 

c  Indodes  In  1907:  Natural  cement,  sand-lime  brick,  sino-lead,  sine  oxide;  in  1906:  Natural  oemenly 
poClvy.  pumice,  sand^lme  brick,  sino4ead,  sine  oxide. 
'Inaiidfla  TeuMnee. 

« Indiides  In  1907:  Barytes.  natural.  Portland,  and  puzxolan  cement.  Infusorial  earth,  pig  Iron 
— -"  *'-'i  brick;  in  1906:  Portland  and  natural  cement,  ocher,  pig  iron,  sand4ime  brick. 
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Output  and  value,  bv  States  and  Territories,  of  the  mineral  products  of  the  United  States 
%n  the  calendar  years  1907  and  iPO^— Continued. 


LOUISIANA. 


Piodnct 

1907. 

1906. 

Quantity. 

Value. 

QuanUty. 

Value. 

CIav  Droducts              .  .           -  

t028,570 

1629,924 

OIms  sand r 

2,605 
400,500 

1,911 

Mineral  waters  . 

ffAllonn  fiold 

52,020 

Natural  gas 

4,^3,033 

226,892 

442,924 

6  5,215,300 

4,131,173 

249,733 

251,402 

6  6,796,846 

Petroleum 

Salt 

Sand  and  eravel 

Other  products 

barrels.. 

do.... 

short  tons.. 

5,000,221 
1,157,621 
1,233,750 

6,835,130 
947,120 
814,745 

Total 

10,876,719 

12,113,009 

MAINE. 


Clav  Dfoducts       

1658,913 

1542,730 

Feld^ar 

Gold                 

short  tons. . 

13,919 

123,400 

196 

Lime 

Mineral  waters 

short  tons.. 

PAllons  sold . . 

150,494 
1,161,832 

764,140 
414,300 

lUoo 

141,934 
1,182,322 

661,453 
394.346 

Pracious  stones                                             ... 

'"     167 

Snver                 

Slate     

236,606 

2,147,770 

118 

c 172,319 

213,707 
2,027,506 

Stone              .            .  

Zinc 

short  ton.. 

1 

Other  prod'if^ts . , 

« 81,160 

Total     X .  . 

4,395,266 

4,044,678 

MARYLAND. 


Clay  products. 


.short  tons. 

pounds. 

Feldspar short  tons. 

Glass  sand do . . . 

Lime do. . . 

Mineral  waters gallons  sold. 

Sand  and  gravel short  tons. 

Slate. 


Stone 

Talc  and  soapstone short  tons. 

Other  products 


Total. 


5,532,628 


13,370 

103,423 

1,023,562 

574,389 


$1,886,362 
6,623,697 


5,067  I 


13,215 

324,316 

110,039 

254.833 

116,0(30 

1,439,35.5 

32,250 

'8,555, 121 


4,377,093 


9,734 
14,000 
103.224 
806,673 
788,234 


19,356,250 


$1,441,099 
5,116,763 

51,850 
13,700 
292,623 
75,858 
390,466 
102,186 
968,437 

«  3, 036, 090 


11,489,062 


MA8SACUUSETTS. 


Clay  products 

Coal short  tons. 

Copper pounds. 

Glass  sand short  tons. 

Lime do. . . 

Mineral  waters gallons  sold. 

Precious  stones 

Sand  and  gravel short  tons. 

Stone 

Other  products 


Total. 


7.500 

119,072 

4,661,115 


193.250 


$2,128,820 


37.734 

596. 778 

208.579 

100 

103.543 

3.218,979 

/  289. 048 


6,584.181 


50 

7.863 

5.017 

107,813 

4,395,049 


154.031 


,647,362 

150 

1,038 

25.330 

566,022 

227,907 


89,849 
955, 195 
413,096 


5,925,949 


a  Included  under  Texas. 

6  Includes  In  1907:  Mineral  wato?,  sulphur;  in  1906:  Natural  gas.  sulphur. 

c  Includes  in  1907:  Feldspar,  mica,  sand  and  gravel;  in  1908:  Mica,  pottery,  procloiis  stones,  sand  and 
gravel. 

d  Under  Miscellaneous. 

<  Includes  in  1907:  Natural  cement,  infusorial  earth,  feldspar,  pig  Iron,  sand-lime  brick,  abrasive  quartz, 
quarts,  metallic  paint  and  mortar  colors;  in  1908:  Portland  cement,  copper,  infusorial  earth,  metallic 
paint  and  mortar  colors,  pig  iron,  quarts,  abrasive  quarts,  sand-lime  brick,  talc  and  soapstone. 

/  Includes  in  1907:  Bromine,  abrasive  quarts,  emery,  feldspar,  fuller's  earth,  infusorial  earth,  pig  Iron, 
pyrite,  quarts,  salt^  talc;  in  1908:  Portlaoa  oemeot,  emery,  fuller's  earth,  infusorial  earth,  pig  iron,  pyrite, 
abrasive  quarts,  talo  and  soapstone. 


SUMMABY. 
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OuiptU  and  value,  bf  States  and  TerrUones,  of  the  mineral  products  of  the  United  States 
%n  the  calendar  years  1907  and  1908 — Continued. 


lacHiaAN. 


Product 


1907. 


Quantity. 


Valoe. 


1906. 


Qaantlty. 


Value. 


Cement,  Portland barrels. 

Clay  products 

Coal short  tons. 

Copper pounds. 

Q  lass  sand short  tons. 

Gold 


3,572,668 


2,035,858 

219,131,503 

4,300 


14,384,731 
1,847,764 
3,660,833 

48,826,301 
8,000 


2,892,576 


1,885,019 

222,289,584 

17,000 


12,556,215 
1,728,790 
3,322,904 

29,342,225 
34,000 


Gvpsum 

Lune short  tons. 

Mineral  waters gallons  sold. 

Salt barrels. 

Sand  and  eravel short  tons. 

Sand-lime  brick 

Silver fine  ounces  (troy). 

Stone 

Othw  products 


66,822 
1,472,679 
10,786,630 
1,020,341 


831,300 


681,351 
276,534 
127,133 
2,231,129 
280,995 
172,840 
218,700 
813,336 
a  11,712,445 


68,060 

2,004,433 

10>194,279 

825,501 


294,100 


Total. 


70,242,092 


491,928 

282,023 

88,910 

2,458,303 

336,365 

138,809 

157,300 

708,120 

04,084,906 


45,730,796 


MINNESOTA. 


Clay  DFoducts         

11,689,933 

11,508,710 

1,266 

85,700 

551,986 

156,659 

71,041 

a5S?!T.!^:::::::::::::::::::::::::::::::::: 

Lime short  tons . . 

Mineral  waters gallons  sold. . 

20,450 

9,654,030 

417,092 

88,900 
524,800 
130,350 

19,800 

10,985,536 

46a  306 

Band  and  ^avwl "short  to™». . 

Sand-lime  brick 

Silver 

Stone 

1,582,126 
6  1,441,313 

1,493,706 
6  654,950 

Other  products 

Total 

5,467,422 

4,524,022 

MISSISSIPPI. 


Clay  products 

1846,529 
93,350 
75,863 
8,560 

$828,739 

Mineral  waters gallons  sold. . 

425,500 
169,415 

257,200 
162,577 

52,780 
82,119 
10,880 

Sand  and  gravel short  tons. . 

Other  products 

Total 

1,024,302 

974,518 

MISSOURI. 


Barytes short  tons . 

Cement.  Portland barrels. 

Clay  products 

Coal short  tons. 

Copper pounds . 

OUms  sand short  tons. 

Lead do... 

Lime do. . . 

Mineral  waters gallons  sold. 

Natural  eas 

Sand  and  gravel short  tons. 

Silver fine  ounces  (troy). 

Stone. 


Sublimed  blue.li^^ 
Sublimed  whiter®***** 

Zinc 

Other  prtMlucts 


.short  tons. 
do... 


Total. 


44,039 


3,997,936 


138,483 
122,856 
190,300 
667,232 


2,936,797 
25,300 


9,911 
141,824 


1168,459 


6,808,871 
6,540,709 

92,898 

13,022,736 

877,970 

103,314 

17,010 

698,076 

16,700 

2,325,611 

1,162,232 

16,735,232 
ii  4,475,618 


53,129,431 


16,319 
2,929,504 


3,317,315 


111,517 
122,451 
167,060 
682,821 


2,476,641 
49,400 


1,311 

9,100 

123,655 


856,768 
2;  571, 236 
6,631,456 
6.444,907 

83,106 

10,285,884 

701,321 

86,043 

22,592 

643,878 

26,400 

2,306^58 

121,923 

973,700 

11,623,670 

d  920, 993 


41,499,835 


I  in  1907:  Bromine,  graphite,  grindstones,  oilstojies,  pertroleum,  pig  iron;  in  1908:  Graphite, 

oilstones,  petroleum,  pig  iron,  precious  stones. 

in  1907:  Natural  cement,  abrasive  feldspar,  feldspar,  pig  iron,  sand-lime  brick;  in  1908:  Feld- 


« Includes  in  1907: 
grindstones, 

Mndudes 
spar,  Portland  cement,  pig  iron,  pottery. 

e  under  Miscellaneous. 

*  Tnriortes  in  1907:  Portland  cement,  grindstones,  cobalt  oxide,  petroleum,  pig  iron,  tripoU,  dno4ead: 
in  1906:  Copper,  inftisorial  earth,  petroleum,  pig  iron. 
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MIKEBAIi  BBSOUBGES. 


Output  and  value,  by  Statu  and  Territories,  of  the  mineral  products  of  (he  United  States 
%n  tAe  calendar  years  1907  and  ^90^-— Continued. 


MONTANA. 


Prodnot. 

1907. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Clav  Droducts                 

3272,872 

3,907,082 

44,862,758 

3,472,600 

216,710 

25,340 

229,800 

7,346,500 

265,956 

32,700 

$387,626 

§ar;::::::::: 

short  tons.. 

pounds.. 

fine  ounces  (troy). . 

2,016,857 

224,263,7K9 

167,987 

2,036 

4,217 

1,920,190 

252,603,661 

162,866 

2,320 

6,121 

■"i6;356,*266* 

3,771,248 

83,830,481 

8,100,000 

Lead 

Precious  stones.. 

short  tons. . 

do.... 

104  880 
82,961 
68397 

Silver 

Stone 

fine  ounces  (troy). . 

11,129,600 

6,639,600 
a  226, 700 

Tiingwten          ^  ^          

Zinc 

.  short  tonjf 

900 

84,600 

Other  products. . 

»  43, 193 

M8,620 

Total 

60,663,611 

46,803,841 

NEBRASKA. 


Clay  products 

Mineral  waters... 
Sand  and  gravel. 

Stone 

Other  products.. 


.gallons  sold. 
. .  .short  tons. 


Total. 


374,590 


$953,432 
(0 


64,227 
324,239 
cf52,018 


1,383,916 


48,^98 
626,966 


$946,616 


11,047 

80,428 

338,070 

d  49,327 


1,426,388 


NEVADA. 


Coal -    

(0 

$399,633 

15,411,000 

358,280 

5,625 

3,654 

5,465,100 

199,656 

7  245,852 

S.?r::;::::::.:::: 

Lead 

pounds.. 

fine  ounces  (troy). . 

short  tons.. 

1,998,164 

745,507 

3,380 

12,241,372 

665,475 

3,796 

$1,615,861 

11,689,400 

318,864 

61,000 

Salt 

Silver 

Zinc 

Other  products 

barrels.. 

fine  ounces  (troy). . 

short  tons. . 

6,457 

8,280.500 

1,692 

9,714 

9,508,500 

398 

4,786 

6,086,100 

37,412 

/  230, 398 

Total 

22,088,700 

19,043,820 

NEW  HAMPSHIRE. 


Clay  products. 


.pounds. 


Copper. 

Goia fine  ounces  (troy ) . 

Mica. 


Mineral  wators ^ gallons  sold. 

Silver fine  ounces  (troy). 

Stone 

Other  products 


Total. 


343,500 


$510,509 


7,227 
164,943 


647,721 
a  59, 870 


1,390,360 


135, 139  ' 
179  , 


835,349  I 
6.300 


$371,640 
17,838 
3,700 
(ff) 

250,520 

3.400 

867,028 

9  91,161 


1,614,277 


o  Includes  small  value  for  Idaho  and  Michigan. 

ft  Includes  in  1907:  Arsenic,  grindstones,  mineral  waters,  sand  and  gravel:  in  1908:  Arsenic,  grindstones, 
pottery,  quarts,  sand  and  gravel,  sand-lime  brick, 
e  Incluaed  under  Idaho. 

d  Includes  in  1907:  Mineral  waters,  pumice,  sand-lime  brick;  in  1908:  Pumice,  sand-lime  brick,  tungsten. 
<  Included  under  Idaho. 
/  Includes  in  1907:  Antimony,  day  products,  graphite,  gypsum,  infusorial  earth,  lime,  sulphur;  in  1908: 


Clay  products,  graphite,  gypsum,  lime,  sulphur. 
9 Includes  in  190/:  Predoussto^         " 


stones,  whetstones;  in  1908:  Mica,  pottery,  predous  stones,  whetstones. 


SX7MMABY. 
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Output  and  value,  by  States  and  Territories,  of  the  mineral  products  of  the  United  States 
%n  the  calendar  years  1907  and  1908 — Continued. 


NEW  JERSEY. 


Product. 


1907. 


Quantity. 


Value. 


1906. 


Quantity. 


Value. 


Cement,  Portland. 

Clay  products 

Glass  sand 

Iron,  pig 

Lime 

Marls 

Mineral  waters 

Sand  and  era vel... 
Sand-Ume  Drick. . . 

Slate 

Stone 

Zinc 

Otber  products 


.barrels. 


...short  tons. 

long  tons. 

. .  .short  tons. 

do... 

.gallons  sold. 
. .  .short  tons. 


.short  tons. 


Total. 


4,449,896 


87,140 

373, 189 

34,043 

14,091 

082,445 

2,124,696 


13,573 


$4,738,516 

16,005,460 

73,914 

7,554,000 

167,149 

8,429 

103,082 

971,345 

22,792 

8,000 

1,523,312 

1.601,614 

a22,686 


3,208,446 


56,775 
225,372 
32,700 


1,199,023 
2,083,686 


6,926 


32,800,299 


12,416,009 

12,313,696 

46,379 

3,370,000 

134,722 

(«) 

126,603 

665,799 

20,810 

(«) 

1,531,740 
651,044 
038,820 


21,315,631 


NEW  MEXICO. 


Clay  products. 
Cop 


short  tons. . 

pounds.. 

fine  ounces  (troy).. 

Lead short  tons.. 

Lime do 

Mineral  waters gallons  sold. . 

Precious  stones 

Sand  and  gravel short  tons. . 

Silver fine  ounoes  (troy).. 

Stone 

Tungsten 

Zinc short  tons. . 

Other  products 


Total. 


2,628,959 

10,140,140 

15,964 

1,927 

485 

65,800 


209,478 
699,500 


136 


$180,284 

3,832,128 

2,028,028 

330,000 

204,262 

3,866 

9,120 

1,570 

60,724 

395,700 

381,011 

4,320 

16,048 

6  80,782 


7,517,843 


2,467,987 

4,991,351 

14,817 


152,200 


8,250 
400,900 


134 


$140,671 

3,368,753 

658,858 

306,300 

49,224 

(6) 

16,060 

72,100 

12,050 

214,500 

15,955 

12,696 
6  70,823 


4,937,890 


NEW  YORK. 


Cement,  natural barrels. 

Portland do... 

Clay  products 

Feldspar short  tons . 

Garnet,  abrasive do. . . 

Glass  sand do... 

Graphite pounds. 

Gypsum 

Iron,  pig long  tons. 

Lime short  tons. 

Metallic  paint  and  mortar  colore. do. . . 

MUlstones 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Salt do. . . 

Sand  and  eravel short  tons. 

Sand-lime  brick 

Slate 

Stone 

Talc,  fibrous short  tons. 

Other  products 


Total. 


947,929 
2,290,955 


1,659,752 

137,111 

6,394 


7,176,815 


1,212,300 
9,642,178 
5,254,896 


67,800 


$633,170 
2,433,918 
11,772,874 


800,225 

33,097,000 

652,205 

70,771 

23,072 

686,574 

766,157 

2,127,748 

2,335,150 

1,767,521 

75,462 

83,485 

6,993,705 

626,000 

e  533,156 


68,762,815 


623,618 
1,988,874 


14,613 

1,096 

5,000 

1,932,000 


1,019,495 

106,025 

7,048 


8,007,092 


1,160,128 
9,076,743 
3,701,388 


70,739 


$441,130 

1,813,623 

8,929,224 

53,148 

64,620 

3,500 

116,100 

760,759 

15,879,000 

529,501 

65,482 

18,341 

877,648 

959,280 

2,071,533 

2,136,738 

1,349,163 

57,189 

(0 

6,157,279 

697,390 

c 2,689,207 


45,669,861 


a  Includes  in  1907:  Graphite,  talc  and  soapstone;  in  1908:  Marls,  slate,  ground  slate  and  shale,  talc  and 
vanstooe. 

*  Includes  in  1907:  Gypsum,  mica,  salt;  in  1908:  Graphite,  g3i>sum,  lime,  mica,  pottery,  salt,  tungsten. 

<  Includes  in  1007:  Axienic,  aluminum,  puztolan  cement,  emery,  feldspar,  graphite,  abrasive  garnet. 
Infusorial  earth,  pyrlte,  quarts,  sienna,  shale;  in  1908:  Aluminum,  emery,  infusorial  earth,  marl,  precious 
~^ ,  pyrlte,  quarts,  abrasive  quartz,  slate,  slate  and  shale. 
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Output  and  valuer  bf  States  and  TerriUmes,  of  the  mineral  products  of  the  United  States 
xn  the  calendar  years  1907  and  1908 — Continued. 


NORTH  CAROLINA. 


Product 


B  arytes short  tons . 

Clay  products 


Copper pounds . 

Qola fine  ounces  (troy). 

Lime short  tons . 

Mica. 


MiUstones 

Mineral  waters gallons  sold. 

Monazite  and  zircon pounds. 

Precious  stones 

Sand  and  gravel short  tons. 

Sand-lime  orick 

Silver fine  ounces  (troy) . 

Stone 

Talc  and  soapstone short  tons. 

Other  products 


Total. 


1907. 


Quantity. 


6,785 


544,040 
3,807 
5,000 


193,479 
457,067 


4,745 
*25;266 


Value. 


118,855 
1,315,822 

108,808 

78,700 

24,010 

225,206 

1,969 

40,302 

54,870 

7,580 

2,191 

38,808 

16,600 

932,909 

74,347 

a  20,404 


2,961,381 


1906. 


Quantity. 


29,391 
4,716 
5,132 


160,195 
310,196 


7,123 
'i,*366' 


Value. 


^43/ 


968 


8,880 
97,500 
24,760 
127,870 
4,062 
27,163 
37,224 
(•) 

2,070 

14,000 

700 

800,177 

51,443 

a  11,160 


2,145,947 


NORTH  DAKOTA. 


Clay  products 

1287,919 

560,199 

235 

3,260 

cf  23,567 

1206,222 

522,116 

2,480 

Coal short  tons.. 

Natural  gas 



347,760 

320,742 

Stone 

Other  products 

Total 

875,180 

738,818 

OHIO. 


Cement,  Portland barrels . . 

Clay  products 

Coal short  tons . . 

Glass  sand do 

Grindstones  and  pulpstones 

Iron,  pig loHR  tons. . 

Lime short  tons. . 

Mineral  waters gallons  sold. . 

Natural  gas 

Petroleum barrels. . 

Pyrite long  tons.. 

Salt barrels.. 

Sand  and  eravel short  tons. . 

Sand-lime  brick 

Stone 


1,151,176 


Other  products. 
Total 


.1. 


32,142,419 
95,449 


5,250,687 

322,917 

1,536,621 


12,207,448 

6,816 

3,851,243 

2,883,352 


$1,377,155  I        1,521,764 

30,340,830  ! 

35,324,746  .      26,270,039 
104,127  92,487 

764,276  ' 

106,387,000  I        2,8<)1,325 

1,239,912  279,080 

121,531  I        2,409,698 

8,718,5<)2    

14,769,888  1      10,858,797 

20,803  6,531 

970,078  I        3,427,478 

1,411,910  2,404,223 

11,283  ' 

5,157,970  I 

e  928,268    

207,657,330    


11,305,210 

26,622,490 

27,897,704 

94,825 

482,128 

47,353,000 

975,661 

124,938 

8,244,836 

14,178,502 

19,929 

864,710 

1,043,553 

(0 

4,764,309 
«  527,641 


134,499,336 


OKLAHOMA. 


Asphalt short  tons. 

Clay  products 

Coal short  tons. 

Lead do... 

Mineral  waters gallons  sold . 

Natural  gas 

Petroleum barrels. 


5,038 


3,642,658  ' 

AM  \ 

69,?2o  I 


43,524,128 


$20,770 

r)<V4,512 

7,433.914 

42.H24 

7,345 

417,221 

7,513,524 


2,402 


2,948,116 
1.409 
534,114  I 

'45^798; 705  I 


$23,820 
562,920 
5,976,504 
118.356 
52,779 
860,159 
17,694,843 


a  Includes  in  1907:  Abrasive  garnet,  quartz,  tin;  in  1908:  Barvtes,  precious  stones. 

fr  Included  under  Georgia. 

e  Included  under  Oregon. 

d  Includes  in  1907:  Namral  cement,  sand-lime  brick;  in  190S:  Sand-lime  brick,  eto. 

•  Includes  in  1907:  Bromine,  natural  and  puuolan  cement,  gypsum,  metullic  paint  an<l  mortar  colors, 
oOstones;  in  1906:  Natural  and  puuolan  cement,  gypsum,  metallic  point  and  mortar  colors,  oilstones, 
sand-lime  brick. 
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OiUput  and  value,  by  States  and  TerrUoriea,  of  the  mineral  produeU  of  the  United  StaUi 
in  the  calendar  years  1907  and  1908 — Continued. 


OKLAHOM  A-Oontlnued . 


Product. 

1907. 

1908. 

QnanUty. 

Value. 

Quantity. 

Value. 

Salt barrels.. 

800 
108,660 

1910 

22,606 

274,320 

84,842 

a  420,274 

136,071 

837,429 

210,090 

a  713,871 

8and  and  gravd short  ton* 

119,940 

Stone 

Zinc short  tons.. 

Other  products 

719 

2,236 

TotsJ 

20,908,968 

26,680,761 

OREGON. 


Clay  products 

Cod short  tons. 

Copper pounds. 

Qola .' fine  ounces  (troy). 

Lead short  tons. 

Lime do... 

Mineral  waters gallons  sold. 

Natural  gas 

PlaUnum fine  ounces  ( troy ) . 

Sand  and  gravel short  tons. 

Silver fine  ounces  (troy). 

Stone 

Other  products 


Total. 


70,981 
618,694 
69,124 


4,095 
24,226 


67 
604,142 
96,000 


1646,839 

166,304 

103,739 

1,222,200 


30,738 

6,666 

100 

1,601 

280,422 

63,400 

127,279 

e 73,410 


2,638,687 


PENNSYLVANIA. 


86,250 
271,191 
43,823 
7 
3,274 
26,360 


44 

616,034 
66,100 


$665,768 

236,021 

36,797 

906,900 

688 

28,796 

8,830 

250 

836 

624,984 

30,000 

»  286,414 

c  129,261 


2,743,434 


.barreb. 
...do... 


Cement: 

Natural... 

Portland. 
Ctoy  products. 

Anthrmcite long  tons . 

Bltumtnooi short  tons . 

Feldspar do. . . 

QIasB  sand do. . . 

Graphite pounds. , 

Iron,  pig long  tons. 

Lime short  tons. , 

Metallic  paint  and  mortar  colors do. . . , 

Mi1Htfff!tft 

MJneral  wmten gallons  sold . 

Natural  gas 

Oofacr short  tons. 

Petroleam. barreb. 

Sand  and grard short  tons.. 

Saod-llmeMck 

Slate. 


625,871 
20,393,965 


76,432,421 
150,143,177 


370,977 

1,674,000 

11,348,540 

666,166 

10,327 


1,287,063 


Stone 

Other  prodoeta. 


Total 657,783,346 


8,047 
0.099.306 
6,428,471 


8263,060 
10,698,006 
20,201,621 

163,584,056 
156,664,026 


480,960 

61,060 

234,052,000 

2,076,842 

127,973 

2,016 

236,807 

18,844,156 

76,816 

17,570,706 

2,202,570 

48,410 

3,856,640 

0.132,372 

'6,874,096 


I 


252,470 
18,264,806 


74.347,102 

117,170,527 

14,080 

405.028 

356,000 

6,067,101 

582,352 

0,197 


1.430,4 


0,286 
0,424,326 
3,725,414 


887,102 
13,800,807 
14,842,082 

158,178,840 

118,816,303 

103,502 

484.368 

16,740 

111,385,000 

1,883,406 

113.112 

1,073 

107,407 

10,104,044 

78,056 

16,881,104 

1,718,703 

64,128 

3,002,058 

6,371,152 

'4,051,276 


473,083,212 


RHODE  ISLAND. 


Mineral  waters... ; 

gallons  sold 

246,307 

$17,108 

674,808 

•  246,378 

504,206 

$30,405 
656,474 

Stooe 

Other pfodncta ...  . 

":*'::: i 

« 112,816 

1 

1 

Total 

n 

037,384 

........  .  .  1 

706,604 

1 

1 

•  Includes  in  1007:  Gypsum,  lime;  in  1008:  Portland  cement,  gypsum,  salt. 

»  Inchides  small  value  for  North  Dakota. 

r  Includes  in  1007:  Cobalt  oxide,  gypsum,  prectous  stones:  in  1006:  Gypsum,  pottery,  quicksilver. 

d  Includes  In  1007:  Bromine,  aluminum,  pussolan  cement,  abrasive jAmet,  abrasive  quarts,  feldspar, 
predotts  stones,  quarts,  salt,  sienna,  shale,  tafe,  umber,  sine  oxide;  In  ISW:  Aluminum,  puxiolaii  c«iniaAl^ 
quarts,  abrasive  quarta,  salt,  sienna,  slate  and  shale,  talc,  umber,  ilnc  oxkic. 

'  Indodcs  In  1007:  Clay  products,  lime,  talo;  In  1006:  Clay  pcodtkCU,  Vkm.e,\aaA. 
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OtUput  and  vahUf  hy  States  and  TerrUarieSf  of  the  mineral  products  of  the  United  States 
m  the  calendar  years  1907  and  1908 — Continued. 


SOUTH  CAROLINA. 


Product 


1907. 


Quantity. 


Value. 


190B. 


Quantity. 


Value. 


Clay  products 

Glass  sand short  tons. 

Gold fine  ounces  (troy). 

ICcmganese  ores long  tons . 

Mica. 


3,000 

2,811 

800 


lUneral  waters gallons  sold. 

Monadte pounds . 

Phosphate  rock long  tons. 

Sand  and  gravel short  tons. 

Silver fine  ounces  (troy). 

Stone 

Other  products 


786,754 

91,085 

267,221 

2,824 

100 


1843,379 

2,400 

58,100 

4,800 

13,935 

195,182 

10,930 

980,867 

2,018 

100 

129,377 

a  64, 115 


Total. 


2,305,203 


SOUTH  DAKOTA. 


1,970 
2,508 


271,672 

112,450 

225,495 

4,434 

200 


S615,248 
1,596 
53,700 


2,899 

70,937 

13,494 

999,881 

1,814 

100 

297,874 

a33,458 


2,061,001 


Clay  products I 

Gold fine  ounces  ( troy) . .  i 

Lead short  tons..  . 

Lime do.... 

Natural  gas 

Precious  stones ' . 

Silver fine  ounces  (troy). . 

Stone |. 

Other  products ' 


Total. 


200,185 
'*3,'673' 


106,600 


$40,107 
4,138,200 


24,895 

19,500 

5,200 

70,400 

155,875 

6484,652 


4,938,829 


374,529 

13 

5,254 


197,300 


$63,847 

7,742,200 

1,092 

34,068 

24,400 

105,600 

131,994 

ft  425, 133 


8,528,234 


TENNKSSEK. 


Barytes shoi  t  tons. 

Clay  products 

Cc«l short  tons, 

Copper pounds 

Gola fine  ounces  (troy) 

Iron,  p^ long  tons 

Lead short  tons 

Lime do . . , 

Manganese  ores long  tons, 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels 

Phosphate  rock long  tons 

Sand  and  gravel short  tons 

Silver fine  ounces  (troy) 

Stone. 


Zinc short  tons,  .i 

Other  products ' 


Total. 


1.877,221 

360,074 

32.600 

<I  1,310,651 

32,054 

<385,245 


19.277,031 


TEXAS. 


Asphalt short  tons. . 

Clay  products 

Coal short  tons. . 

Gold fine  ounces  (troy). . 

Lead short  tons. . 

Lime do 


53,649 


1,648.069  I 
48 
10 
38,101  I 


$929,857 

2. 557.au 

2,778.811 

1.000 

l.OfO 

186,372 


17,107  , 


1.895,377 

24 

42 

33,725 


$350,440 

2,066.735 

3,419.481 

500 

3.528 

144,118 


a  Includes  in  1907:  Fuller's  earth,  lime,  quartz,  tin:  in  1908:  Copper,  fuller's  earth,  lime. 

*  Includes  in  1907:  Portland  cement,  gypsum,  mica,  mineral  waters,  sand-lime  brick,  sand  and  gravel, 
tin.  tantalum:  in  1908:  Portland  cement,  copper,  gypsum,  lithium  minerals,  mica,  precious  ston(>s,  sand 
and  gravel,  sand-lime  brick,  tungsten. 

e  Included  under  Kentucky. 

d  Includes  small  value  for  Virginia. 

•Includes  in  1907:  Bauxite,  metallic  paint  and  mortar  colors;  in  1908:  Bauxite,  Portland  cement,  metal- 
lio  paint  and  mortar  colors,  quarts,  slate  and  shale. 
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OtUput  and  value,  by  States  and  Territories,  of  the  mineral  products  of  the  United  States 
xn  the  calendar  years  1907  and  1908 — Continued. 


TEXAS— Continued. 


Product. 

1907. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Min4kf^l  wi^tpr8 . . . 

irftllnnA  «nld 

1,146,279 

$152,233 

« 178,276 

10,410,865 

148,387 

226,540 

142,294 

201,500 

497,962 

1,888 

61,391,854 

1,586,634 

$151,032 

(6) 

6,700,708 
122,260 
255,652 
140,067 

Natural  gas " 

Petroleum 

Quicksilver 

Salt 

Sand  and  eravel . 

barrels.. 

flasks.. 

barrels.. 

short  tons. . 

12,322,606 

3,686 

356,086 

283,484 

305,300 

11,206,464 

2,382 

442,571 

309,250 

447,000 

SUver....  

Stone 

fine  ounces  (troy). . 

230,100 
660,674 

Zinc short  tons. . 

16 

Otli^  products. 

6  950,734 

Total 

19,806,458 

15,212,929 

UTAH. 


Asphalt , 

Clay  products. 

§^::::E 


.short  tons. 


•I 


20,719 


Lime 

Precious  stones. 

Quicksilver 

Salt 

SUver 

Stone 

Zinc 

Other  products. 


short  tons.. 

pounds.. 

.fine  ouribes  (troy). . 

short  tons.. 

do.... 


barrels. 

.fine  ounces  (troy). 


.short  tons. 


Total. 


1,947,607 

66,418,370 

247,758 

61,609 

12,671 


450 

345,557 

11,406,900 


1,972 


$569,440 

633,387 

2,950,769 

13,283,674 

5,121,600 

6,540,094 

68,085 

9,500 

18,000 

199,779 

7,528,500 

338,382 

232,606 

e  596,852 


38,009,756 


19,033 


1,846,792 

71,370,370 

190,922 

42,455 

12,237 


242,678 
8,451,300 


$100,324 

658,517 

3,119,338 

9,420,889 

3,946,700 

3,566,220 

78,346 

20,350 


4,520,600 

286,414 

26,508 

e508,082 


26,422,121 


VERMONT. 


Clay  products 

Copper 

LimeT. 

Mineral  waters 

Ocher 

Sand  and  gravel . . . 

SUver 

Slate 

Stone 

Talc  and  soapstone . 
Other  products 


pounds. 

short  tons. 

gaUonssold. 

short  tons. 

do... 

.fine  ounces  (troy). 


.short  tons. 


Total. 


606,102 
47,369 
88,550 


78,734 
3,800 


16,200 


$109,500  ' 
139,220 
254,281  i 
19,948  I 

20,410  ! 

2,500  j 

1,477,259  , 

7,313,739  i 

82,500 

cf32,500  ' 


10,755 


9,464,857 


$89,064 


32,601 

107,800 

188 

80,906 



170,205 
16,380 
2,050 
41,636 

1,710,491 

7,152,624 

99,743 

<i30,936 


9,313,129 


VIRGINIA. 


Bar]rtes short  tons.. 

Clav  products 

Coal short  tons.. 

Copper pounds. . 

Glass  sand short  tons. . 

Odd fine  ounces  (troy) . . 

Iron,  pig long  tons . . 

Lead short  tons. . 

lime do 

Manganese  ores long  tons. . 

Mica 


9,254 


4,710,895 

57,008 

1,246 

402 

478,771 

82 

116,155 

4,604 


$32,833 

(0 

1,611,335 

$1,499,130 

4,807,533 

11,402 

4,535 

8,300 

8,963,000 

8,602 

447,307 

56,469 

1,014 

4,259,042 
25,087 

3,868,524 
3,312 

174 

320,458 

13 

107,209 

6,144 

3,600 

4,578,000 

1,092 

424,374 

62,779 

7,346 

•  Includes  Alabama  and  Louisiana. 

*  Includes  in  1907:  Natural  and  Portland  cement,  fuUer's  earth,  gypsum,  pig  iron,  precious  stones,  sand- 
Ifane  brick;  in  1906:  Portland  and  natural  cement,  copper,  fuller^s  earth,  gypsum,  natural  gas,  pig  iron, 
precious  stones,  sand-lime  brick. 

e  Includes  in  1907:  Antimony.  Portland  cement,  eypsum,  mineral  waters,  petroleum,  phosphate  rock, 
nod  and  gravel,  sulphur;  in  1906:  Bismuth,  Portland  cement,  gypsiun,  petroleum,  phosphate  ruck, 
nnd  and  ffravel,  sulphur. 

d  Indudes  in  1907:  Oohar,  oilstones;  in  1906:  Asbestos,  metallic  paints,  scythestones,  umber. 

'Includes  in  1907:  Natural  and  Portland  cement,  feldspar,  gypsum,  ocher,  rutUe,  sand-lime  brick;  in 
1906:  Barytes  Portland  cement,  feldspar,  gypsum,  metallic  paint,  ocher,  pottery,  salt,  aand-llme  briok. 
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OtUput  and  value,  by  Stales  and  TerriUyries,  of  the  mineral  products  of  the  United  States 
in  the  calendar  years  1907  and  1908 — Continued. 


VIROINIA-Contlnued. 


Product 

1907. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Millstones 

•4,684 

431,770 

520 

372,586 

119,277 

100 

173,670 

760,488 

631,880 

90,978 

a  774,809 

17,054 
207,115 

Mineral  waters 

..gallons  sold.. 

2,442,075 

2,009,614 

Precious  stones 

Pyrite 

Sand  and  gravel 

— long  tons.. 
...short  tons.. 

124,740 

266,976 

200 

116,340 

449,234 

300 

435,522 
104,866 

Silver fine 

Slate 

ounces  (troy).. 

Stone ...               

602,072 

...short  tons.. 

26,278 
771 

19,616 
010 

468,262 

Zinc 

Other  products 

do.... 

85,540 
a 560, 182 

Total 

19,313,182 

13,127,306 



WASHINGTON. 


Clay  products 

Coal short  tons. 

Copper poimds. 

Gold fine  ounces  (troy). 

Lead. short  tons. 

Lime do... 

Mineral  waters gallons  sold. 

Sand  and  gravel short  tons. 

Silver fine  ounces  (troy). 

Stone : 

Tungsten 

Other  products 


3,680,532 
122,263 
12,689 
281 
35,913 
68,400 
403,960 
84,000 


*\: 


921,934 
679,801 

24,453 
262,300 

29,786 
238,568 

10,820 
179,800 

55,400 
920,254 

32,500 
262,090 


Total. 


11,017,700 


3,024,943 

162,201 

12,278 

391 

32,343 

38,900 

654,995 

86,800 


82,104,280 

6,690,412 

21,411 

268,700 

82,844 

228,868 

13,660 

261,631 

46,400 

1,867,191 


» 590, 448 


11,610,224 


WEST  VIRGINIA. 


Clay  products 

Coal short  tons . . 

Glass  sand do — 

Iron,  pig long  tons. . 

Lime short  tons. . 

Mineral  waters gallons  sold. . 

Natural  gas 

Petroleum barrels. . 

Salt do.... 

Sand  and  gravel short  tons. . 

Stone 


Other  products. 
Total 


48,091,583 
171,338 
291,006 
107,895 
135,809 


9,095,290 
156,147 
333,240 


83,261,736 
40,009,054 
174,834 
(«) 

202,664 

79,015 

14,837,130 

16,911,865 

70,481 

101,624 

772,634 

e  1,044,000 


77,465,737 


WISCONSIN. 


CUy  products $1,127,819 


Glass  sand short  tons 

Lead do 

Lime do 

Mineral  waters gallons  sold. . 

Sand  and  gravel short  tons . . 

Stone 

Zinc short  tons. . 

Other  products 


Total. 


2,970 
3,551 

219,644 
6,839,219 

904,689 


15,273 


1,930 
376,406 
733,996  I 
1,526,703  ; 

278,404 
2,492,141 
1,802,214  , 
cf  5, 494, 052 


3,750 
4,013 

235,538 
6,084,571 

858,297 


17,538 


13,832,395 


1958,306 

2,812 

337,003 

831,702 

1,413,107 

309,043 

2,850,920 

1,648,572 

d 2, 699, 618 


11,052,161 


a  Indudes  in  1907:  Natural  and  Portland  cement,  feldspar,  gvpsum,  ocher,  rutile,  sand-lime  brick;  in 
1908:  Barjtes,  Portland  cement,  feldspar,  gvpsum,  metallic  paint,  ocher.  pottery,  salt,  sand-lime  brick. 

b  Induaesin  1907:  Antimony,  arsenic,  Portland  cement,  precious  stones,  sand-lune  brick;  in  1908:  Arse- 
nic, Portland  cement,  pig  iron,  sand-lime  brick. 

e  Includes  in  1907:  Bronmine,  Portland  cement,  grindstones:  in  1908:  Pig  iron,  etc. 

d  Includes  in  1907:  Natural  cement,  graphite,  metallic  paint  and  mortar  colors,  petroleum, pig  iron,  abr»- 
sive  quarts,  sand-lime  brick;  in  1908:  Naniral  cement,  graphite,  metallic  paint  and  mortar  oolora,  pig  iron, 
pyiite,  quarto,  abiaslye  quarto,  saod-Ume  brick,  lino-lead,  sine  oxide. 
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Output  and  value^  by  States  and  Territories,  of  the  mineral  products  of  the  United  States 
xn  the  calendar  years  1907  and  1908 — Continued. 


WYOMING. 


Product. 


Clay  products. 


short  tons. 

pounds. 

.fine  ounces  (troy). 


Ovpsum 

Lime short  tons. 

Natural  gas 

Precious  stones 

Silver fine  ounces  (troy). 

Stone 

Other  products •. 


Total. 


1907. 


Quantity. 


6,252,990 

3,026,004 

455 


282 


1,600 


Value. 


188,340 

9.732,668 

605,201 

9,400 

125,033 

3,220 

(») 

600 

1,100 

61,262 

6  54,750 


10,671,574 


Quantity. 


5,489,902 
2,416,197 


392 


3,500 


Value. 


$52,282 

8,868,157 

318,038 

7,600 

94,935 

4,240 

(6) 


1,900 

72,947 

632,336 


9,453,341 


MISCELLANEOUS   PRODUCTS. 


Includes  in  1907:  Antimony,  oopi>er,  lead,  anti- 
monial  lead,  lime,  lithium  minerals,  natural 
gas,  pearls,  pottery,  stone;  in  1908:  Bromine, 
copper,  abrasive  feldspar,  gold,  lead,  anti- 
monial  lead,  lime  and  stone  (Hawaii),  mineral 
waters,  peat,  silver 


$2,521,543 


$2,240,835 


RECAPITULATION. 


Percent- 
age of 
gain(+) 

or 
loss  (-). 


Alabama.. 


Arlsona 

AflntT^ifftg 

CaUfomia 

Colorado 

Connecticut 

Delaware 

District  of  Columbia . 

Florida 

Georgia 

Idaho 

Illinois 

Tn#Hftm>. 

Iowa 

Kansas 

Kentucky 

Louisiana.. 


Maryland 

Maasachttsetts., 

IfinhigiMi 

Minnesote 


Montana 

Nebraska 

NevBda 

New  Hampshire. 

New  Jeraey 

NewMezioo 

NewYork 

Nortti  Carolina... 


$52,136,749 
20,200,652 
56,753.650 

6,386,747 
56,679,436 
n,  105, 128 

3,389,519 
431,438 
337,294 

7,365,754 

6.641,003 
21,300,612 
145,768,464 
39,141,217 
17,623,094 
29,932.608 
19,204,341 
10,876,719 

4,395,266 
19,356,250 

6,584,181 
70,242,692 

5,457,422 

1,024,302 
53,129,431 
60,663,511 

1,383,916 
22,068,700 

1,390,360 
32,800,299 

7,617,843 
68,762,815 

2,961,381 


$35,010,806 
20,791.738 
43,502,834 

5,348,907 
65,137,636 
58,629,487 

2,721.663 
382,502 
277,800 

9,167,762 

5.200,881 
15,256,382 
122,900,688 
37«295,494 
18,068.537 
26,162,213 
16,141,956 
12,113,009 

4,044,678 
11,489,062 

5,925,949 
45,730.798 

4,524,022 

974,518 

41,499,835 

46,803.841 

1,425,388 
19,043,820 

1,614,277 
21,315,631 

4,937,890 
45,660,861 

2,145,947 


-$17,125,941 
+   591,186 

-  13,250,816 

-  1,037,840 
+  8,458,200 

-  12,475,641 

-  667,856 

-  48,936 

-  50,494 
+  1,802,008 

-  1,440,122 

-  6,044,230 

-  22,867,776 

-  1,845,723 
+   465,443 

-  3,770,395 

-  3,162,385 
+  1,236,290 

-  350,588 

-  7,867,188 

-  658,232 

-  24,511,894 

-  933,400 

-  49,784 

-  11,629,59^ 

-  13,859,670 
+    41,472 

-  3,044,880 
+   223,917 

-  11,464,668 

-  2,579,953 

-  23,002,954 

-  815,434 


-32.85 
+  2.93 
-23.36 
-16.25 
+14.92 
-17.55 
-19. 70 
-11.34 
-17.64 
+24.46 
-21.69 
-28.38 
-15.60 

-  4.72 
+  2.64 
-12.60 
-16.34 
+11.37 

-  7.98 
-40.64 
-10.00 
-34.90 
-17.10 

-  4.86 
-2L80 
-22.85 
+  3.00 
-13.78 
+16.10 
-35.01 
-34.32 
-33.58 
-27.64 


•Inehided  under  misoeDaneoos. 

*  Incfaides  in  1907:  Mineral  waters,  petroleum,  phosphate  rock,  sand  and  gravel,  sulphur;  in  1908:  Nato- 
nl  gM,  petroleum,  ptaosphate  rock,  sand  and  gravel,  sulphur. 
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MINERAL  RESOURCES. 


Output  and  value^  by  States  and  Territories,  of  the  mineral  products  of  the  United  StaUa 
%n  the  calendar  years  1907  and  1908 — Continued. 


RECAPITULATION— Continued. 


1907. 


1906. 


Gain  (+)  or 

l08S(-). 


Peroent- 

age  of 

g«in(+) 

or 

1088  (-). 


North  Dakota.. 

Ohio 

Oklahoma 

Oregon 

Pennsylvania.. 
Rhode  Island.. 
South  Carolina. 
South  Dakota.. 


Texas. 

Utah 

Vermont 

Virginia 

Washington.... 
West  Virginia. . 

Wisconsin 

Wyoming 


Total 

Miscellaneous 

Unspecified  products.. 

Grand  total 


$875,180 

207,657,339 

26,906,908 

2,638,587 

657,783,346 

937,384 

2,305,203 

4,938,829 

26,525,004 

19,806,458 

38,099,756 

9,464,857 

19,313,182 

11,617,706 

92,487,960 

13,832,395 

10,671,574 


1738,818 

134.499,335 

26,580,751 

2,743,434 

473,063,212 

706,094 

2,061,001 

8,528,234 

19,277,031 

15,212,929 

26,422,121 

9,313,129 

13,127,395 

11,610,224 

77,465,737 

11,052,151 

9,453,341 


-  $136,362 

-  73,158,004 

-  322,217 
+  104,847 
-184,700,133 

228,690 

-  224,202 
+    3,589,406 

-  7,247,973 

-  4,593,529 

-  11,677,636 

-  161,728 

-  6,186,787 

7,482 

-  15,022,223 

-  2,780,244 

-  1,218,233 


2,068,986,421 

2,521,543 

100,000 


1,503,179,351 

2,240,835 

250,000 


-475,807,070 
-  280,708 
+        150,000 


2,071,607,964  ;    1,595,670,186 


—475,937,778 


"  1&58 

-  36.23 

-  1.20 
+  S.OT 

-  28.08 

-  24.40 

-  9.73 
+  72.68 

-  27.33 

-  23.19 

-  30.65 

-  1.60 

-  32.02 

-  .06 
"  16.24 

-  20.10 

-  11.42 


-  23.00 

-  11.13 
+150.00 


-  22.97 


IMPORTS  AND  EXPORTS. 

The  following  table  shows  the  value  for  the  calendar  years  1907  and 
1908  of  the  imports  for  consumption  and  of  tlie  exports  of  the  mineral 
products  included  in  tJiis  report  as  furnished  by  tne  Bureau  of  Statis- 
tics of  the  Department  of  Conim?rce  and  Labor.  As  has  been  noted 
elsew^here,  ''imports  for  consumption '^  may  or  may  not  be  identical 
with  ''  total  imi)orts^'  for  the  calendar  year.  Thus  total  imports  val- 
ued at  $500,000  may  all  be  entered  for  consumption,  or  $50,000  of  these 
impc^rts  may  be  entered  in  bond  and  be  reported  for  consumption 
in  the  followins:  calendar  year.  These  differences  tend  to  equalize. 
Thus  in  the  five  years  from  1903  to  1907,  inclusive,  the  general 
imports  of  iron  ores  exceeded  the  imports  for  consumption  by  less 
than  7,500  long  tons  in  total  imports  of  over  4,603,000  tons.  The 
difference  for  a  single  year  mav,  however,  be  considerable. 

The  metallic  imports  fell  off^nearly  $42,000,000,  from  $108,600,000 
to  $66,700,000,  or  38.54  per  cent,  and  the  metalhc  exports  fell  off 
over  $11,300,000,  from  $111,300,000  to  $99,900,000,  or  10.22  percent. 
The  nonmetallic  imports  decreased  from  $110,900,000  to  $73,200,000, 
over  $37,700,000,  or  33.99  per  cent,  and  the  nonmetallic  exports 
increased  from  $162,200,000  to  $171,300,000,  about  $9,100,000,  or 
5.64  per  cent;  the  total  imports  decreased  $79,500,000,  or  36.24  per 
cent,  and  the  total  exports  decreased  $2,200,000,  or  0.81  i)er  cent. 

The  table  shows  very  plainlv  the  effects  of  the  financial  disaster  of 
1907  on  the  conmierce  of  tfie  country  in  1908,  the  effects  being 
strongly  marked  in  the  case  of  those  industries  dependent  largelv  or 
chieflv  on  foreign  materials.  The  imports  of  antimony  fell  off,  in 
round  numbers,  45  per  cent,  bismuth  20  per  cent,  chromic  iron  ore 
30  per  cent,  pig  iron  (including  scrap)  90  per  cent  (from  $5,486,109 
to   $544,600),    the   ferro-allovs    71    per   cent    (from    $7,866,000   to 
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$2,274,000),  manganese  25  per  cent,  platinum  50  per  cent,  tin  25  per 
cent,  copper  37  per  cent,  iron  ores  43  per  cent^  lead  51  per  cent,  and 
zinc  63  per  cent.  Nickel  showed  an  increase  m  imports  of  about  11 
per  cent  ($254,000).  The  exports  of  lead  decreased  slightly,  pig  iron 
(including  scrap)  41  per  cent,  and  the  exports  of  copper  decreased  11 
per  cent,  the  combined  decrease  in  imports  and  exports  of  copper 
amounting  to  $41,100,000.  The  exports  of  iron  ores  increasea  32 
per  cent,  nickel  16  per  cent,  and  zinc  20  per  cent. 

Among  the  nonmetaUic  products,  the  imports  decreased  as  follows: 
Arsenic  25  per  cent,  asbestos  8  per  cent,  bituminous  coal  26  per  cent, 
graphite  57  per  cent,  mica  71  per  cent,  potassium  salts  20  per  cent 
($1,415,000),  precious  stones  57  per  cent  ($18,000,000),  and  sodium 
nitrate  23  per  cent  ($3,486,000).  The  imports  of  paraflSn  and  ozo- 
kerite increased  over  135  per  cent  ($186,000  to  $438,000),  and  petro- 
leum over  116  ner  cent  ($286,000  to  $617,000).  The  exports  of 
cement  decreasea  14  per  cent,  brick  and  tile  18  per  cent,  pottery  13 
per  cent,  bituminous  coal  13  per  cent,  coke  32  per  cent,  paraflSn 
32  per  cent  ($3,200,000),  sulphur  23  per  cent  ($173,000),  zinc  oxide  21 
per  cent;  the  exports  of  asphalt  increased  20  per  cent,  crude  phos- 
phate 10  per  cent,  and  petroleum  18  per  cent  ($17,400,000). 

Value  of  imports  for  consumption  and  of  exports  of  mineral  products  in  the  calendar 

years  1907  and  1908, 

METALUC  PRODUCTS. 


ImjMrts. 

Exports. 

•Product. 

19(r7. 

1908. 

Increase  (+) 

or  de- 
crease (-). 

1907. 

1908. 

Increase 
(+)  or  de- 
crease (-). 

Ahuninam  salts 

Antimony  (metal,  regulus, 
and  ore) , ,  r 

$35,191 

1,688,764 
98,038 
93,208 
325,015 
491,925 
1,710 

74,849 

46,912,347 
3,937,483 

5,486,109 
24,241 

5,354,656 

1,040,283 
39  417 

1,399,381 

1,062,944 
1,793,143 

2,243,026 
2,684,642 

6,719 
432,161,720 

8619 
1,740,060 

$24,929 

878,136 
65,808 
87,823 
257,397 
345,980 
16,161 

16,846 

29,664,129 
2,220,132 

544,600 

6,423 

1,860,664 

281,500 

488 

125,054 

528,244 
1,350,223 

2,497,585 

1,229,873 

8,216 

424,128,322 

7  145 

617,325 

-  $10,262 

-  710,628 

-  32,140 

5,385 

-  67,618 

-  145,965 
+        14,461 

-  68,003 

-17,248,218 

-  1,717,351 

-  4,941,609 

-  17.818 

-  3,493,992 

-  767,693 

-  38,929 

-  1,274,327 

-  656,700 

-  442,920 

+      254,550 

-  1,454,769 
+          1,497 

-  8,023,398 

1  474 

-  1,122,734 

a$304,938 

a$330,092 

+      $25,164 

Antt"»ony  salts. 

BwiTitA 

Riifnmth 

1 

Chromic  iron  ore 

1 

Chfvnnf n^n  salts 

1 

Cobalt  (oxide,    ore,    and 
saffer) 

goes,  DAIS,  etc 

6103,252,917 
763,422 

1,908,669 

c91,809,675 
1,012,924 

1,118,926 

-11,443,242 
+      249,602 

-      789,643 

Iron  ores 

Pig    Iron     (including 
scrap) 

Fnrmfianganeiw 

Fvrrotnngsten ....... 

SpiegeleiBen 

Leadrin^ore,  base  bullion, 
pi0.  sheets,  etc 

6  686,098 

c609,640 

-        86,466 

Manganpfff  oipps 

Nickel,  in  ore,  matte,  oxide, 
etc       

2,846,863 

3,297,988 

+      462,326 

Ffamnnm 

OnktlniflvMr 

192,094 

124,980 

-        67, 134 

Sn^™......:.:.:..:::::. 

Uranium  salts- 

Zinc,  in  ore,  pigs,  sheets,  etc. 

61,401,831 

cl,683,887 

+      282,066 

Total 

106,622,480 

66,761,163 

-41,861,326 
38.54 

111,366,630 

99,978,092 

-11,377,438 

Fttcentan  of  increase 
(+ )  or  CKcrease  (— ) . 

-         10.22 

a  Ahiminnm  and  manuCK^tures  of. 

k  Indading  manufeKStures  of  copper  valued  at  $5,888,170;  of  lead,  valued  at  $670,000;  of  zinc,  vahied  at 


-  w^Miwiiirf  manufKtures  of  copper,  $3,162,303;  of  lead,  $609,640;  of  sine,  $88,485. 
<Tiwlnd1ng  nuumf^turea  and  cassiterite  valued  at  $77,457  in  1907;  at  $102,381  in  1906. 
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MIKERAI.  BE80URCES. 


Value  of  imports  for  consumption  and  of  exports  of  mineral  products  in  the  calendar 

years  1907  and  1908 — Continued. 

NONMETALLIC  PRODUCTS. 


Prodact. 


ImiMrts. 


1907. 


AUiarin 

Ammonium  sulphate 

Aniline  salts 

Arsenic  sulphides,  etc 

Asbestos 

Asphalt 

Barvtes 

Barium  compounds 

Borax 

Buhrstones  and  millstones . 

Cement,  hydraulic 

Clay 

Clay  products: 

Brick  and  tile,  etc 

Pottery,  etc 

Coal: 

Anthracite 

Bituminous 

Coal-tar  products.  .* 

Coke 

Corundum  and  emery 

CryoUte 

Fertiliiers 

Phosphates,  crude 

Quano 

Flint  and  flint  pebbles 

Fuller's  earth 

Granite 

Graphite 

Grindstones 

Gypsum 

Hones,  oilstones,  whet- 
stones  

Infusorial  earth  and  rotten 
stone 

Kaolin  or  china  clay 

Lead  i)aints,  litharge,  or- 
ange mineral,  red  lead, 
white  lead 

Lime 

Magncsitc  and  magnesia — > 

Marble  and  stone 

Mica 

Mineral  waters 

Natural  gas 

Ocher 

Petroleum 

Ozokerite  and  paraffin . 

Potassium  salts 

I^recious  stones,  including 
pearls 

Pumice 

Pyrite 

Salicylic  acid 

Salt 

Sand  and  gravel 

Sienna  and  umber 

Slate 

Sodium  nitrate 

Strontium  oxide 

Sulphur 

Talc 

Thorium  nitrate 

Venetian  red 

Zinc  oxide 


$782,368 

1,915,906 

667,758 

574,998 

1,304,480 

645,464 

173,425 

357,117 

100,980 

27,308 

2,614.228 

337,539 

225,320 
13,585,612 

40,971 

5,397,222 

7,395,035 

596,366 

412,630 

28,902 

4,942,084 

164,343 

400.054 

288.371 

122,221 

175.303 

1,777,389 

111,495 

535,658 

89,939 

27, 121 
1,582,893 


115,620 
86,301 
918,946 

1.529,769 
925.259 

l,165,5r>5 
32, 107 
1(M,5H5 
286.252 
186,182 

7,038.817 

31,866.509 

85,647 

2,681,787 

1,240 

451.282 

94,871 

62,329 

5,401 

<il4,911.196 

1,242 

420.175 

126,391 

152.666 

37.869 

357.230 


1906. 


$752, 

2,036, 

450, 

430, 

1,195, 

624, 

87, 

319, 

36, 

18, 

1,206, 

189, 


147,461 
10,522,791 

73,778 

3,964,843 

5,840,125 

606,294 

248,399 

16,445 
1,801,073 

82,863 

92,659 
219,754 

93,413 
193,613 
762,367 

80,382 
354,403 

44,304 

17,252 
1,129,847 


Increase  (-1-) 

or  de- 
crease (—). 


-  $30,082 
+  120,362 

-  216,867 

-  144,508 

-  108,610 

-  20,485 

-  85,435 

-  38.003 

-  64,216 

-  8,666 

-  1,407,396 

-  148,065 

-  77,860 

-  3,062,821 


28, 

775, 

1.289. 

266. 

1.033. 

22, 

75. 

617, 

438. 

5,623, 


32, 

1,432, 

1,554, 

9, 

164. 

12, 

3,141. 

81 

307, 

68. 

28. 

18, 

1,015, 

31, 

181; 


Exports. 


1907. 


13,700,404 

67,094  I 
2.624,339 
1,183 
444.690 
n.574 
49.129 
7.227 
dll,424.7fiO 
11 
362,379 
97.096 
173.239  I 
25.745 
279,674  I 


I  - 


a $374, 478 


1,460,841 


816,971 
1,131,641 

13,217,985 
6  26,972,906 


3,206,793 


1,641,316 
8,387,176 


1906. 


$451,968 


-I-      $77,492 


1,2«»,229 


663,486 
983,760 

13,524,605 
623, 961, 914 


-  188,485 

-  147,881 

+  306,610 

-  3,610,004 


2,161,032 


-  1,046^781 


1,141,666 
9,204,000 


45,635  I 


9.869 
453,016 


-  27,041 

-  57,352 

-  143,304 

-  240,356 

-  650,201 

-  132. 508 

10. 104 

29,509 

+   331.407 

+   252. 446 

-  1,415,065 

-18,166.195 

18,553 

+   42,552 

57 

-  6.592 

-  17,297 

-  13.200 
+    1.H23 

-  3.486.436 
1.231 

57,-96 
29.205 
20.573 
12. 124 
77.556 


90.379    . 


(0 


LOSS.  991  i     1,003,251 


91,383,064 
10,209,448 


232,895 


(0 
220,995 


734,749 


l,0(i9.924 


Total 110,045,826  , 

Percentage  of  increase  I  | 

(+)  or  decrease  (—)..' 


73.234,911  I  -37.710,915  .  162,230.552 
'  -  33.99    


106,815,455 
6,922,638 


202,338 


(0 
197,216 


561,634 


845,070 


171,379,161 


(-l-)orde- 


201,812 


400,860 
008,838 


00,370 


85,740 


-1-17,432,301 
-  3,288,810 


-        30,667 


28,770 
*i73;2i6 


-      224,864 


-h  9,148,600 
-i-  6.84 


Grand  total 219,668,315 

Percentage  -i-  or  — 


9,996,074     -79,672.241     273.586.082  1271,357,253 
36.24    ! 


2,228.820 

a8i 


a  Asphalt  and  manufoctures  of,  fiscal  year. 

h  Not  including  banker  coal  laden  as  fuel  in  vessels  in  the  foreign  trade,  which  aggregated  in  value 
$18,623,504  in  1907  and  $19,015,001  in  1906. 

e  Not  reported  separately  by  Bureau  of  Stotistlcs;  *'all  other"  paints  exported  in  1907,  $2,640,142;  in  1006» 
$2  396  060 

4  Including  soda  ash  valued  at  $88,621  in  1007  aod  at  $38,387  in  1906. 
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If  gold  and  silver  are  included,-  for  the  sake  of  rounding  out  the 
metaUic  products  mentioned  in  tins  report,  the  metallic  imports 
feU  oflf  in  1908  nearly  47  per  cent,  and  the  metallic  exports  increased 
2.12  per  cent;  the  total  imports  decreased  about  43  per  cent,  and 
the  total  exports  increased  3.58  per  cent.  The  movements  of  gold 
and  silver,  however,  are  rather  financial  than  commercial;  neverthe- 
less the  following  table  is  added  to  show  the  results  mentioned  above : 

Value  of  imports  for  consumption  and  of  exports  of  mineral  products  in  the  calendar 
years  1907  and  1908,  inclruHng  gold  and  silver. 


IrajMrts. 

Exports. 

Product. 

1907. 

1908. 

Increase 
(+)  or  de- 
crease (—). 

1907. 

1908. 

Increase 
(+)orde. 
crease  (-). 

Gold  (ore,  bunion,  and 
ooin). ..... 

1143,306,072 

46.912,360 
108,822,489 

150,276,293 

42,224,130 
66,761,163 

-103,121,779 

-  3,688.230 

-  41,861,326 

a|55,216,681 

6  61,625,866 
111,356,530 

0181,215,466 

6  51,837,671 
99,978,092 

+125,999,776 

8ihrer'(ore,buUian,  and 
coin) 

-    9,788,195 

Other  metallic 

-  11,377,438 

Total 

297,932,921 

159,261,586 

-138,671,336 
-           46.64 

228,197,077 

233,031,219 

+    4,834,142 

Pevoentage  +  or  — . . 

+             2.12 

** 

Total  metallic 

297,932,921 
110,945,826 

159,261,586 
73,234,911 

-138,671.336 
-  37,710,916 

228,197,077 
162.230,552 

233,031,219 
171,379,161 

+    4,834.142 

Total  Donmetallic 

+    9,148,609 

Oruid  total 

408,878,747 

232,496,497 

-176,382.250 
43.14 

390,427,629 

404,410,380 

+  13,982.751 

Peioentage  +  or  — . . 

+            3.58 

•  Including,  in  1907,  foreign  bullion  and  coin  valued  at  $1,890,256;  in  1908,  foreign  ore  valued  at  $5,842 
and  bullion  and  coin  valued  at  $1,481,998. 

*  Including,  in  1907,  foreim  ore  valued  at  $6,213  and  buUion  and  coin  valued  at  $11,460,281;  in  1908,  foi^ 
eign  buUioQ  and  coin  valued  at  $1,141,900. 


EBON  ORES,  PIG  IRON,  AND  STEEL,. 


By  E.  C.  Haedbr. 


INTRODUCTION. 

The  year  1908  marked  a  great  depression  in  the  iron  industry  of 
the  United  States.  The  greatest  decUne  took  place  in  the  fall  of 
1907.  but  the  depression  continued  until  the  nuddle  of  1908,  from 
which  time  there  nas  been  a  steady  but  slow  recovery.  As  a  conse- 
quence of  the  depression,  the  production  of  iron  ore  dropped  below  that 
of  the  three  preceding  years,  and  the  output  of  pig  iron  was  the  lowest 
since  1901.  The  total  quantity  of  iron  ore  produced  amoimted  to 
35,983,336  long  tons,  as  compared  with  61,720,619  long  tons  in  1907; 
the  output  of  pig  iron  to  15,936,018  long  tons,  as  compared  with 
25,781,361  tons  in  1907,  and  that  of  steel  to  14,023,247  long  tons,  as 
compared  with  23,362.594  tons  in  1907. 

Tne  immediate  result  of  the  financial  depression  of  the  fall  of  1907 
was  the  cessation  of  operations  in  a  large  number  of  manufacturing 
plants,  blast  furnaces,  and  mines,  due  U)  a  decrease  in  the  demand 
ror  their  products.  Since  the  middle  of  1908  conditions  have  been 
slowly  improving,  very  slowly  during  the  sununer,  but  more  rapidly 
during  the  fall  and  winter,  so  that  it  is  hoped  that  by  the  summer  of 
1909  we  normal  state  of  affairs  will  again  prevail.  The  blast-furnace 
industry  gives  probably  the  best  illustration  of  this  rapid  decline  and 
subsequent  steady  improvement.  On  Jime  30,  1907,  there  were  359 
furnaces  in  blast  out  of  a  total  of  443,  which  number  decreased  to 
167  by  December  31,  1907.  There  was  a  ^adual  increase  in  activity 
to  March,  1908,  when  another  decline  took  place,  extending  to  early 
in  Jime;  on  June  30.  1908,  there  were  agam  168  furnaces  in  blast. 
Then  furnaces  were  blown  in  with  increasing  rapidity  until  on  Decem- 
ber 31, 1908, 236  furnaces  out  of  a  total  of  459  were  m  blast.  Toward 
the  end  of  the 'year  the  manufacturers  were  in  general  running  at 
about  two-thirds  capacity. 

The  demand  for  vx>n  and  steel  products  was  reduced  over  50  per 
cent,  as  compared  with  previous  years,  yet  the  prices  did  not  show 
such  a  marked  decline  as  might  have  oeen  expected,  this  being  due 
to  an  agreement  anxong  iron  makers  to  desist  from  destructive  com- 
petition. Prices  of  different  iron  and  steel  products  were  fixed  at  a 
certain  point  until  it  became  impracticable  to  maintain  them,  when 
they  were  promptly  lowered  without  confusion  to  a  new  basis.  The 
total  decline  in  pnces  of  finished  steel  products  from  January  1  to 
December  31,  according  to  the  Iron  Trade  Review  *,  averaged  only 
about  $2.50  per  long  ton.  The  decrease  in  demand  was  out  of  all 
proportion  to  the  decline  in  prices. 

llie  year  1908  marks  an  epoch  in  steel  manufacture,  for  in  this 

irear  the  production  of  open-hearth  steel  passed  that  of  Bessemer  steel 
or  the  first  time  in  the  nistory  of  steel  making  in  the  United  States. 
The  tonnage  of  both,  however,  was  much  lower  than  that  of  1907. 

•Inm  Tnule  Review,  December [31, 1906.  $1 
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The  decrease  in  production  of  both  pi^  iron  and  steel  in  1008  from 
that  of  1907  was  about  40  per  cent,  wniie  that  of  iron  ore  was  about 
30  per  cent. 

The  accompan^ring  figure  shows  the  production  of  iron  ores,  pig 
iron,  and  steel  since  1870  and  illustrates  well  the  great  decrease 
which  followed  the  financial  panic  of  the  fall  of  1907. 


FloxjBE  1.— Curve  showing  the  production  of  iron  ore,  pi^  iron,  and  steel  in  the  United  States,  1870-1908, 

in  long  tons. 

The  iron-ore  statistics  in  this  and  similar  previous  reports  were 
collected  bj^  the  United  States  Geological  SurvH'y,  the  returns  being 
obtained  directly  from  the  individual  producers.  Cordial  thanks  are 
due  the  various  mine  owners  and  operators  for  the  promptness  with 
which  the  reports  have  been  sent  in. 

The  collection  of  iron-ore  statistics  was  begun  in  1 889  by  John  Birk- 
inbine  and  was  continued  by  him  until  1905.    Much  credit  is  due 
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Mr.  Birkinbme  for  the  efficient  way  in  which  the  work  has  been  car- 
ried on.  The  collection  of  iron  and  steel  statistics  was  begun  in  1854 
by  the  American  Iron  and  Steel  Association.  Beginning  with  1882, 
extracts  of  the  annual  reports  of  this  association  by  its  general  man- 
ager, James  M.  Swank,  were  inserted  into  the  annual  volumes  of 
Mneral  Resources  of  the  United  States  as  a  separate  section  distinct 
from  iron  ores.  This  poUcy  was  continued  to  1904.  In  1906  the 
iron-ore  work  was  taken  up  "by  E.  C.  Eckel,  and  by  him  iron  ore,  pig 
iron,  and  steel  statistics  were  combined  into  one  chapter,  the  pig 
iron  and  steel  statistics  being  obtained  from  the  American  Iron  and 
Steel  Association  through  the  courtesy  of  Mr.  Swank.  The  tables 
showing  the  shipments  and  receipts  of  Lake  Superior  ores  are  quoted 
from  the  Iron  Trade  Reyiew.  Mr.  EckePs  policy  has  been  continued 
in  the  present  report  by  the  writer,  who  hereby  expresses  his  obU- 
gation  to  the  various  mdividuals  who  have  been  mstrumental  in 
gathering  these  statistics. 

The  present  report,  besides  the  annual  statistical  tables,  contains 
several  nistorical  tables  showing  the  production  of  iron  ores  and  the 
foreign  trade  in  them  and  the  production  of  pig  iron  and  of  various 
kinds  of  steel  in  the  United  States  as  far  as  they  have  been  recorded. 

It  further  contains  a  section  on  the  geologic  relations  of  various 
kinds  of  iron  ore  of  the  United  States,  aescriDed  by  districts,  and  a 
map  showing  the  different  districts  and  varieties  of  ore. 

There  is  aJso  incorporated  an  abstract  of  a  report  by  C.  W.  Hayes 
to  the  National  Conservation  Commission,  giving  estunates  of  iron- 
ore  reserves  of  the  United  States  by  varieties  of  ore  and  by  districts. 

A  separate  map,  showing  the  distribution  of  blast  furnaces  by  dis- 
tricts, nas  been  prepared  by  W.  T.  Thom  and  is  submitted  herewith. 

IRON-ORE  INDUSTRY  OP  THE  UNITED  STATES. 

PRODUCTION  OF  IRON  ORE  BY  COMMERCIAL  DISTRICTS. 

The  iron  ore  produced  in  the  United  States  in  1908  amoxmted  to 
35,983,336  long  tons,  valued  at  $81,845,904  at  the  mines^  as  com- 
pared with  51,720,619  long  tons,  valued  at  $131,996,147,  in  1907— 
a  decrease  of  30.43  per  cent  in  tonnage  and  of  37.99  per  cent  in  value, 
being  the  greatest  decrease  which  has  taken  place  during  the  last 
twenty  years. 

Iron  ore  was  mined  in  27  States  during  1908.  Of  these,  three 
States  produced  ores  for  fluxing  purposes  only;  the  rest  produced 
ores  for  blast-furnace  use. 

The  various  States  may  be  conveniently  grouped  into  six  com- 
mercial districts,  namely: 

1.  NortheaMern  district:  Including   Massachusetts.   Connecticut, 

New  York,  New  Jersey,  Pennsylvania,  and  Ohio. 

2.  SouOieastem    district:  Including    Maryland,    the    Virginias, 

Kentucky,  Tennessee,  North  Carolina,  Georgia,  ana  Ala- 
bama. 

3.  Lake  Superior  district:  Including  Michigan,  Wisconsin,  and 

Minnesota. 

4.  lEssissipvi  VdUey  district:  Including  Iowa,  Missouri,  Arkan- 

sas, and  Texas. 

5.  Rachu    Mountain    district:  Including    Montana,    Wyoming, 

Colorado,  New  Mexico,  Utah,  and  Nevada. 

6.  Pa€^  Slope  district:  Including  Washington  and  California. 
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Each  of  these  districts  may  be  subdivided  into  mining  districts 
and  the  ores  classified  with  regard  to  variety  and  to  distnbution  of 
deposits.  These  subdivisions  are  discussed  in  another  section.  The 
Lake  Superior  is  by  far  the  most  important  of  these  districts  and  is 
followed  in  order  b^  the  southeastern  district  and  the  northeastern 
district;  the  Mississippi  Valley  and  the  western  districts  are  of  minor 
importance.  The  following  table  shows  the  relative  output  of  ore 
in  each  of  the  commercial  mstricts  during  1906,  1907,  and  1908:  * 

Production  of  iron  ore  in  the  United  States  by  commercial  districts  in  1906^  1907^  and 

1908,  in  long  tons. 


District. 


Northeastern 

Soutbeastem 

Lake  Superior 

Mississippi  VaUey. 
Rocky  Mountain. . 
Pacific  Slope , 


1906. 


1907. 


Quantity. 


2,582,666 

6,206,140 

38,035,084 

117,570 

806,268 


Percent- 1 
age  of      Quantity, 
total. 


5.41 

13.00 

79.65 

.25 

1.69 


2,822,822 

6,197,360 

41,638,744 

230,435 

831,258 


47,749,728         100.00     51,720,619 


Percent- 
age of 
totaL 


5.46 

11.96 

80.51 

.44 

1.61 


100.00 


1906. 


Quantity. 


1,600,006 

5,484,821 

28,225,412 

154,880 

528,625 


35,988,886 


Percent- 
age of 
totaL 


4.42 

15.34 

78.44 

.48 

L47 


100.00 


a  Hayes,  (-.  W.,  Iron  ores  of  tbe  United  States:  Rept.  National  Conservation  Commlaslon,  Sen.  Doo. 
No.  676,  60th  Cong.,  2d  sess.,  1908.    See  also  Bull.  U.  8.  Oeol.  Survey  No.  394, 1909,  pp.  70-113. 
b  Included  in  Rocky  Mountain  district. 

PRODUCTION  OF  IRON  ORE  BY  STATES. 

The  following  table  gives  a  comparison  of  the  iron-ore  production 
by  States  for  1907  and  190S,  showing  increase  and  decrease,  and  the 
percentage  of  increase  and  decrease  in  the  various  States: 

Quantity  and  value  of  iron  ore  produced  in  the  United  States,  1907  and  1908,  by  States, 


1907. 


1908. 


Incrpose  (+)  or 
decrease  (— )  in  1908. 


State. 


Quantity, 
■  in  long  I 
,     tons.     , 


Value. 


Quantity, ' 

'    In  long    I 

tons. 


Value. 


I 


Quantity, 

in  long 

tons. 


Value. 


Percentage  of 

Increase  (+)  or 

decrease  (—)  In 

1906. 


Quan- 

Uty,in 

long 

tons. 


Vahia. 


Alabama 

Arkansas  and 

Texas 

Colonulo 

Connecticut    and  I 

Massachusetts. . . 

GeorRia 

Kentucky,  Mar>'-  i 

land,  and  West 

Virginia 

Michigan 11 


4,039,4'>3   $4,863, 12<> 


\" 


118,f)fi7 
11,714 


37,166 
444, 114 


120.060 
21,085 
I 
136,440 
837,102 


3,734,438.  14,358,902-      305,015-     ri04,227   -  7.55.  -10.37 

I  :  I  I 

a  5.-),  906'  30.063-        62.701-        80.397-52.84 

10,176  18,432-  1,538-  2,653   -13.13. 

J 


-74.46 
-12.68 


2S.  112' 
321,060 


105.457- 
540.  IKO  - 


o.a->4- 

123.a')4- 


Minncsota. 

Missouri 

Montana.  Nevada, 
New  Mexico, 
Utah,  and  Wyo- 
ming  

New  Jersey 

New  York 

North  Carolina. . . . 

Ohio 

Pennsylvania 

Tennessee 

Virginia 

Wisconsin 


62,808 
830.:i42 
969. 65» 
111,768 


95.891 

36.441.3:W 

76.668,836 

b 226. 286 


53,23.')  81,898-          9.573- 

S.  S.W,  109  2.''.,  150. 861  -  2.  Wl ,  143  - 

18.  fi52, 220  42, 313. 974  - 10, 317. 4.38  - 

^414  218,182-         13.. 3.54 - 


.30,983   -24.36 
2'.>6,913   -27.71 


]0,VX^  -15.24 

-11.21HK4H.'  -25.28 

■34,354.S<Jl"  -35.61 

8.101  -11.95 


£819,544 

549.760 

,375,020 

50,439: 

23,589 

837,287 

813,690 

786,856 

838.744 


c  967, 190 

c  518, 449 

1.81.5.  .586 

.394,767 

2,820,1.V» 

697,473 

113,488 

48,522 

41.081 

26,  ,585 

1,298.717 

44.3. 161 

1,325,134' 

635.  .343 

1,538.920 

692,223 

2,665,737 

733.993 

c  708, 760 - 

1.162,474- 

2,098.247- 

76.877- 

:W.736  + 

5?2,.346- 

876.007- 

1.465.691- 

2,027.208- 


I 

.301.095- 

154,993- 

677,547- 

1,917- 

2,996- 

394. 126  - 

178.347- 

04,633- 

104,751  - 


2.58, 4.30 

6.53,112 

?21,8RS 

36,611 

4.345 


-.36.74 
-28. 19 
-49.28 
-  3.80 
+  12.70 


726.  .37 1;  -47.07 

449,127;  -21.92 

73,229!  -12.03 

638.  .529  -12.49 


-22.  n 

-35.47 


-11.46 
-30.96 
-44.81 
-  3.56 


-26.72 
-35.07 
-25.60 
-32.26 
-10.58 
-55.08 
-33.80 
-  4.76 
-23.06 


51,720,619131,096,147  35,083,336  81,845,904-15,737,283-50,150.243   -30.43   -37.00 

' I I  J l_  I  _J 

•Texas  alone.       6  Includes  Iowa.        c  Includes  1007,  CalUomia  and  Wa^Ington;  1006.  Washington. 
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In  the  following  table  the  States  are  arranged  according  to  their 
rank  as  producers  in  1907  and  1908,  with  regard  both  to  the  quantity 
and  the  value  of  the  iron  ores  produced: 

Rank  of  iron-ore  producing  States  in  1907  and  1908,  with  quantity  and  value  of  product 

and  percentage  of  each, 

1907. 


state. 


Production. 


■l 


Quantity, 
in  long 

tODS. 


Percent- 
age of  to- 
tal pro- 
ducaon. 


State. 


Value, 


Amounts 


Porcseiit* 
age  of 
total. 


Minnesota 

Michigan 

Alabama. 

NewYork 

Wiaconsin 

Pennsylvania 

Montana,  Nevada, 
New  Mexico,  Utah, 
and  Wyoming 

Tennessee 

Virginia. ..!!."!!!! 

New  Jersey 

Georgia 

Arkansas  and  Texas.... 

Missouri 

Kentucky,  Maryland, 
and  West  Vir^bia.... 

North  Carolina 

Connecticut  and  Mas- 
sachusetts  

Ohio 

CoJorado 


28,069,668 

11,830,342 

4,039,453 

1,375,020 

838,744 

837,287 


a  819, 544 
813,600 
786,856 
549,760 
444,114 
118,667 

6111,768 

62,808 
50,439 

37,166 
23,589 
11,714 


51,720,619 


56.11 
22.87 
7.81 
2.66 
1.62 
1.62 


1.59 
1.57 
1.52 
1.06 
.86 
.23 
.22 

.12 
.10 

.07 
.05 


100.00 


Minnesota^,, ,  ,.♦... 

MldiSgsn 

Alabama. .  * *.,..,. 

Ntjw  York. -..*,„,,,,. - 

Wisconsin^,,,. . , . . . 

N(^w  Jersey *....„„.„ 

VMrgiiDia.....^. . 

Teniittssee. .  „ , . 

Fennsvl  \*ania .......... 

Montahfl,    Nevada, 

la^w  Mexico,  Utuhf 

and  Wyoming,...*.. 

Goorgift. „ 

Missouri  .„„„„..„,. . 
CoiiticcUeut  and  Mas- 

sa^^husetts. ,,..... 

Arkfi^os  and  Tejcas. .. , 
North  Carolina, . . . ,  — 
Kentut;ky,   MaryLttidt 

and  West  VLr^nia, , . 

Ohio .,. 

Colorado.  .,_..,..,.».* 


S7fSpDe)S,B36 
36,441,330 
4,m}3,12Q 
2>S30a3£ 
2,005,737 
1,B15,£S6 
l,538p02C» 
1.325,134 
1,298,717 


a  067, 100 

837,102 

6  226,386 

138,440 
120,060 

iy,4sa 


95,801 
41,061 
ai.086 


131,096,147 


27.61 
3.60 
%H 
2.02 

1.17 
LOO 
.08 


,73 
.63 
,17 


,10 
.00 
,00 

,07 
,03 
,03 


loaoo 


1908. 


Minnesota. 

Ififthlpm 

Alabama 

Wisconsin 

NewYork 

Virginia 

Tennessee 

Montana,  Nevada, 
New  Mexico,  Utah, 
and  Wyoming 

PennsTlvania 

New  Jersey 

Georgia 

Miasouri 

Arkansas  and  Texas.... 

Kentucky,  Maryland, 
and  West  Vh^a. . 

North  Carolina. 

Connecticut  and  Mas- 
sachusetts  

Ohio 

CoJorado 


18,652,220 

51.84 

1 
1 

8.839,199 

24.56 

2 

3,734,438 

10.38 

3 

733,993 

2.04 

4 

697,473 

1.94 

5 

692,223 

1.92 

6 

635,343 

1.77 

7 

8 
9 

a  518, 449 

1.44 

443,161 

1.23 

394,767 

1.10 

10 

321,060 

.89 

11 

98,414 

.27 

12 

c 55,966 

.16 

13 

53,235 

.15 

14 

48,522 

.13 

15 

28,112 

.08 

16 

26,585 

.07 

17 

10,176 

.03 

18 

! 

35,963,336 

100.00 

Minnesota 

Michigan 

Alabama 

NewYork 

Wisconsin 

Virginia 

New  Jersey 

Tennessee 

Montana,  Nevada, 
New  Mexico,  Utah, 
and  Wyoming 

Pennsylvania 

Oeorgia 

Missouri 

Connecticut  and  Mas- 
sachusetts  

Kentucky,  Maryland, 
and  West  Virginia... 

North  Carolina 

Ohio 

Arkansas  and  Texas.... 

Colorado 


$42,313,974 
25,150,861 
4,358,902 
2,096,247 
2,027,206 
1,465,691 
1,162,474 
876,007 


0  708,760 
572,346 
540,189 
218,182 

105,457 

84,808 
76,877 
36,736 
c30,663 
18,432 


81,845,904 


a  Includes,  1007,  California  and  Washington;  1006,  Washington. 
b  Includes  Iowa, 
e  Texas  alone. 


51.70 
30.73 
5.33 
2.50 
2.48 
1.79 
1.42 
1.07 


.87 
.70 
.66 
.27 

.13 

.10 
.09 
.04 
.04 
.02 


100.00 


87150— M  B 1908,  PT 1- 
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PRODUCTION  OP  IRON  ORB  BY  VARIBTIB8,  IN  VARIOUS   8TATB8 
AND  MINING  DISTRICTS. 

Iron  minerals  are  classified  as  sulphides,  oxides,  carbonates,  sili- 
cates, etc.,  of  which  only  the  oxides  and  carbonates  are  used  in  the 
steel  industry.  The  ores  of  iron  are  generally  classed  under  four 
heads: 

1.  HeTimtUe:  Including  all  the  anhydrous  ses^uioxides  (Fe,0. — 

theoretical  percentage  of  iron,  70).  This  is  known  locaUy 
as  red  hematite,  specular  ore,  gray  ore,  fossil  ore,  oolitic 
ore,  etc. 

2.  Brown  ore:  Including  hydrated  sesquioxides,  such  as  limonite. 

^dthite,  and  turgite  (Fe,0,nH,0— theoretical  percentage  of 
iron,  69.8 — 66).  This  is  known  locally  as  brown  iron  ore, 
brown  hematite^  bog  ore,  limonite,  etc. 

3.  Jfagp?i€^:  Including  magnetic  oxides  (Fe.04 — ^theoretical  per- 

centage of  iron,  72.4).  Magnetite  is  known  generally  as 
magnetic  iron  ore. 

4.  Iron   carbonate:   Including    carbonates    of    various    types 

(FeCO, — theoretical  percentage  of  iron,  48.2).     Iron  car- 
bonate is  known  locally  as  spathic  iron  ore,  kidney  ore, 
black  band  ore,  siderite,  etc. 
Hematite  has  always  been  predominant  as  an  ore  of  iron,  and  at 

B resent  constitutes  almost  nme-tenths  of  the  iron  ores  produced, 
irown  ore  and  magnetite  are  far  below  it  in  importance,  each  fur- 
nishing at  present  about  one-twentieth  of  the  total  iron-ore  produc- 
tion. The  production  of  iron  carbonate  is  insignificant  in  comparison 
with  that  or  the  other  ores,  constituting  only  about  one-twentieth  of 
1  per  cent  of  the  total. 

In  the  following  table  are  shown  the  quantities  of  each  of  the 
classes  of  iron  ores  produced  in  the  various  States  during  1907  and 
1908: 


Production  of  iron  ore  in  the  United  StaUs  in  1907  and  1908,  by  States  and  varieties,  in 

long  tons. 


loor. 


state. 


IlenmtitM.    Bro\«'norR.'  Magnetite, 


3,144,011 


/Mfthftwift 

Arkansas  and  TexaSc 

Colorado 

Connecticut  and  Massachuaetts 

Georgia. 106.885 

KflQtucky,  Maryland,  and  West  Virginia . .         36, 000 

Michigan 11.830.342 

Minnesota 28,960.658 

Missouri 42,527 

Montana,  Nevada,  New  Mexico,  Utah,  i 

and  Wyoming 608,056 

New  Jersey 

New  York 140,101 

North  Carolina 

Ohio ! 


Carbonate. 


Total 
quantity. 


895,442' 4,0a0,4a 


118,667 
11,714 
37,166 

337,229 
26,808 


0  69,241 

6  16,000 
46,818 
10,000 


e 195. 488 

502,942 

1,224.919 

50,439 


Pennsylvania.. 


■I 


Virginia... 
Wtooonsin. 


19,403 
260,182 

89,867 
804,454 


113.076 
544,506 
696,518 
34.290 


704,808 


471 


46,060.486  ;    2.1*57.477  >    2.679,067 


23,589 


118,087 
11,  n4 
^,106 
444,114 
62,808 
11,830,843 
28,969,068 
111,708 

810,  M4 

549,700 

1,375,000 

50,480 

23,580 

837,287 

813,000 

786,860 

838,744 


23.580  I    51.720.610 


•  Includes  Iowa. 


b  Includes  Washington. 


c  Includes  Calljfwnia. 
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ProduetUm  of  iron  ore  in  the  United  States  in  1907  and  1908,  by  Statee  and  varietiee,  in 

long  ton»— Continued. 

1008. 


State. 


Hematite. 


Brown  ore. 


Magnetite. 


Carbonate. 


Totol 
quantity. 


Alahama 

Arkansas  and  Texas 

Colorado 

CGonecticut  and  Massachusetts 

Oeonia. 

KAitncky,  Maryland,  and  West  Virginia. 


2,775,003 


Minnesoto 

Mtanari 

Montana,  Nevada,  New  Mexico,  Utah, 

and  Wyoming 

New  Jersey 

New  York. 

North  Carolina 

Ohio 

Pennsylvania. 

Tennessee 

Virginia 

WisooDstn 


1,248 

7,491 

8,889,109 

18,652, 2» 

77,400 

354,012 


968,635 

a  55, 966 

10,176 

28,112 

319,812 

45,744 


33,825 


21,014 

6  68,666 
■•(0 


96,872 

e  394, 767 

663,648 

48,622 


26,162 
226,038 

64,823 
730,743 


73,001 

409,305 

626,910 

3,250 


343,998 
990 


26,586 


8,784,438 

55,966 

10,176 

28,112 

321,060 

53,235 

8,839,199 

18,662,220 

98,414 

618,449 
894,787 
607,478 
48,622 
26,686 
443,161 
635,843 
692,228 
733,908 


81,788,664 


2,620,300 


1,547,797 


26,685 


35,963,886 


•  Texas  alone. 


Mndudes  Washington. 


c  Brown  ore  Is  Included  in  magnetite. 


From  this  table  it  will  be  seen  that  thej^reat  bulk  of  the  hematite 
comes  from  the  Lake  Superior  district  (Michigan,  Minnesota,  and 
Wisconsin)  and  Alabama,  the  brown  ore  from  the  Appalachian  States, 
and  the  magnetite  from  New  York,  New  Jersey,  and  Pennsylvania. 
AU  the  iron  carbonate  is  obtained  from  Ohio. 

The  following  table  shows  the  production  of  the  different  varieties 
of  iron  ores  in  the  principal  iron  mining  districts  during  1908: 

Production  of  iron  ore  in  the  United  States,  by  mining  districts  and  varieties,  in  1908,  in 

long  tons. 


Dtstitct. 

H  email  t«. 

Brown  ore 

Magnetite. 

CarbonatB. 

Total. 

UMaH , . , 

17,725,014 
3,309,917 
3,241,031 
2,9(H,0ll 

027,306 

17,726,014 

Marquetia .,, 

3,300,017 

Oec^blo 

a,24i,m 

3,004,011 

BlrmlTtdwrn , . ,,...,     ,. 

2,W7,e5l 
027,206 
604,687 

4£5,118 
4,217,701 

VfrmllEn     .  ,        ,        

6  001,097 

MM,  118 
489,382 

Korttaerti  New  Jersey  and  aoutboastera 
I7ew  Yorlc 

2,6ao,M>o 

Other. ..*.** ..,.. 

1,061,434 

26,6S5 

ai,  787, 164 

2,620,^ 

l,M9,197 

26,685 

3£,9^,33ft 

•  Includes  Crystal  Falls.  Florence,  and  Iron  River  districts. 
^  Hematite  is  inchided  in  magnetite. 
c  Brown  ore  is  tnduded  in  magnetite. 

TOTAL  PRODUCTION  OP  IRON  ORE. 

In  the  following  table  is  shown  the  production  of  the  various  types 
of  iron  ores  in  the  United  States  as  rar  as  has  been  recorded.  The 
statistics  from  1889  to  the  present  were  collected  by  the  United  States 
Geological  Survey;  those  tor  1860,  1870,  and  1880  were  collected  for 
the  census  reports  of  those  years;  those  for  1876  and  1881  were  esti* 
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mated  by  I.  L.  Bell,^  and  those  from  1882  to  1888,  inclusiTe,  were 
estimated  bv  James  M.  Swank  ^  from  the  pig-iron  production.  No 
figures  can  be  obtained  for  the  production  or  various  classes  of  iron 
ores  prior  to  1889,  except  for  the  census  year  1880. 


Production  of  iron  ore  in  the  United  States,  1860-1908,  in 

UmgUyM. 

Year. 

Honmtlte, 

MagmUte. 

Carbonate. 

T^tftL 

1880......  .»,...,*,**...»,*.,,.,.. P ,. 

a»873,4ao 

3,031,891 

1870 

1875.- „ .- 

4,017,857 

18S0„„., 

2,243,993 

1,918,523 

3,134,276 

633,471 

7, 120,363 

1881 .  , .,,.«,* , 

7,119,643 
a8, 709,000 

1SS3,, , 

1883 

08,800,000 

1884 

--- '" 

"  "- 

— "  " 

a7, 718,130 

liS5 .,.,.... 

t  7,600,000 

ISSfl , ,,.., , 

alO,  000,000 

IBST „„ ,_ 

<■  11, 300, 000 

012,052,530 

14,518,041 

16,036,043 

1B38 

1889 

9,056,288 
10,S27,IS50 

9,^,393 
11,W6,«19 

8,273,637 

0,347,43-1 
12,513.995 
12, 67ft,  288 
14,413,318 
16,150,684 
20,0t>4,39& 
23, 70S, 274 
24,006,035 
30,532,  Ht> 
30,328,654 
23,830,477 
a?, 567,055 
42,481,375 
46,060, 48*i 
31,788,564 

2,523,087 
2,559,038 
2,757,664 
2,485,101 
1,849,273 
1,472,748 
2,10(2,35^ 
2,126,212 
l,Del,C64 
1,989,681 
2,869,785 
3,231,0^ 
3,016,715 
3,305,484 
3,0*SO,399 
2,14fJ,7g5 
2,546,«5a 
2,781,003 
2,967,477 
2,fi20,390 

2,506,415 
2,570,838 
2,317,108 
l,9n,965 
1,330,886 
972,219 
1,268,222 
l,211,52e 
1,059,479 
1,237,978 
1,727,430 
1.537,551 
1,813,076 
1,088,860 
1,575,422 
1,638,846 
2,390,417 
2,4^,294 
2,679,067 
1,S47,79T 

432, 2S1 
377,617 
189,108 

m,9gi 

134,834 
87,278 

73,rae 

91,423 
83,395 
55,373 
81,559 
7fl,247 
51,663 
27,642 

i^^Sia 

21,099 
17,996 
23,589 
2C,685 

1880 , .„., 

1S91 

14,591,17a 
16,396,060 

1892., _- 

1893 

11,587,639 

11,S?9,67» 
15,0S7,ei4 
16,005,449 
17,51^,046 
lg,433|715 
24,6^,173 
27,553;  m 
38j  887,479 
35,564,135 
35,019,308 
37,1644,330 
42,526,133 
47,749,738 
51,720,619 
35,983,330 

1894 , ,„„. , .,... 

1805 

I80e.<.. - , 

1897 

J«B8,. ,,.. 

1899.. ^ 

IBOO ............_ 

1001 

19<K,  „„.,,,. .....,».. 

1903 , 

1904 .,.. 

1B05,,.. „,,.„ 

1006................. .,,.. 

1907 

IKJS 

a  Figures  Riven  are  for  (consumption  of  doincstic  ores.  Total  production  for  1882,  1883,  and  1884  is  esti- 
mated as  9,000,000,  8.400.000,  and  8,200,000  tons,  resi)ectively.  See  Mineral  Resources  U.  S.  for  1883  and 
1884. 

In  the  following  table  the  production  of  iron  ores  in  the  United 
States  is  shown  from  1810  to  1809,  and  by  decades  from  1870  to  1908. 
The  figures  for  the  years  previous  to  1889  were  calculated  from  the 
pig-iron  production  and  include  imported  ore  as  well  as  domestic  ore 
used.^ 

Production  of  iron  ore  in  the  United  States  from  1810  to  190S,  by  decades^  estimated  from 

pig-iron  production  A 

1810-1869 long  tons. .  49,  656,000 

1870-1879 do....  43.770,527 

1880-1889 do....  91,043,854 

1890-1899 do....  163,989,193 

1900-1908 do....  332,638,229 

PRINCIPAL  IRON-ORE  MINES. 

During  1908,  of  the  407  iron-ore  mines  in  operation  150  produced 
over  50,000  long  tons  of  iron  ore  each,  as  compared  with  169  mines 
in  1907.  The  maximum  production  of  any  one  mine  was  2,926,614 
tons  from  the  Hull  Rust,  of  the  Mesabi  range,  Minnesota.     Four 


o  Bell,  I.  Lm  Principles  of  the  Manufacture  of  Iron  and  Steel,  1884,  p.  451 . 
b  Mineral  Resources  U.  S.,  1882  to  1888. 

cHayes.C.  W.,  Iron  ores  of  the  United  States:  Rept.  National  Conservation  Commission,  Sen.  I>oc.  No. 
676, 60th  Cong.,  1909.    See  also  BuU.  U.  8.  Qeol.  Survey  No.  394, 1909,  pp.  70-113. 
*  The  figures,  previous  to  1889,  include  imported  ores. 
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mines,  all  except  one  being  located  in  Minnesota,  produced  1,000^300 
tons  each.  The  exception  was  the  Red  Mountain  group  of  the  JBir- 
mingham  district,  Alabama. 

Permission  has  been  obtained  from  the  owners  and  operators  of 
134  of  these  important  mines  to  publish  their  production,  and  this 
information  is  given  in  the  following  table: 

Iron-ore  mines  of  the  United  States  that  produced  more  than  50^000  long  tons  each  in  1908. 


Rank. 


Name  of  mine. 


State. 


Nearest  town. 


Variety  of 
ore. 


Quantity. 


Hull  Rust 

Burt 

Fayal 

Red  Mountain  Group 

Adams 

Newport 

Norrie 

Virginia 

Mahoning 

Morris 

Pioneer 

Stevenson 

Shenango 

Chapin 

Spruce 

Wltherbee,  Sherman  &  Co. 
(MinevUle). 

Pewabic 

Lake  Superior , 

Lincoln 

Biwabik 

Clark 

Sunrise 

Sellers 

Cornwall 

Cleveland  Lake 

GUbert 

Glen 

Leetonia 

Negaunee  

Monroe-Tener 

Ashland , 

Hartford 

Aragon 

Hawkins , 

Chlsholm , 

LakeAngeline , 

Miller 

Cliff  Shaft 

Aurora 

Susquetumna 

Penn  Iron  Mining  Co 

Rust 

Great  Western 

Mountain  Iron 

Tobin 

Austin 

Crosby 

Bristol 

Montreal 

Kinney , 

Laura 

Elba 


Minnesota. 

do 

do 

Alabama... 
Minnesota. 
Michigan... 

do 

Minnesota. 

do 

do 

do 

do 

do 

Michigan... 
Minnesota. 
New  York. 


Ironton 

Agnew 

Baltic 

M3rers 

Iroquois 

Crozton 

Duhith 

Hull 

Sibley 

Florence 

Mohawk 

Odanah 

Brown  Mining  Co. 


EurekE.. 


Michigan 

do 

Minnesota 

do 

do 

Wyoming 

Minnesota 

Pennsylvania . 

Michigan 

Minnesota 

do 

do 

Michigan 

Minnesota 

Michigan 

do 

do 

Minnesota 

do 

Mi^hig^" 

Minnesota 

Michigan 

do 

Minnesota 

Michigan 

Minnesota 

Michigan 

Minnesota. .  .^. 

Michigan 

do 

Minnesota 

Michigan 

Wisconsin 

Minnesota 

do. 

do. 


Greeley Alabama. 


Michigan... 
Minnesota.. 
Michigan... 
Minnesota.. 

do 

do 

do 

do 

do 

Wisconsin. 
Minnesota. 
Wisconsin. 


Hibbing. 

do... 

Eveleth. . 


Eveleth. . . 
Iron  wood. 
....do.... 
Virginia... 
Hibbing.. 
.do 


Ely 

Hibbing 

Chlsholm 

Iron  Mountain. 

Eveleth 

Mineville 


Iron  Mountain. 

Ishpeming 

Virginia 

Biwabik 

Chlsholm 

Sunrise 

Hlbbine 

Cornwall 

Ishpeming 

Sparta 

Cnisholm 

Hibbing 

Negaunee 

Chlsholm 

Ironwood 

Negaunee 

Norway 

Nashwauk 

Chlshohn 

Ishpeming 

Aurora 

Ishpeming 

Ironwood 

Hibbing 

Vulcan 

Hibblne, 

Crystal  Falls... 
Mountain  Iron. 
Crystal  Falls... 

Piinoeton 

Nashwauk 

Crystal  Falls... 

Hurley 

Kinney 

Hibbing 

McKinley 

Greeley 


Alabama.. 
Michigan.. 


Hibbing 

Stambaugh 

Chlsholm 

Mountain  Iron. 

Chlsholm 

Biwabik 

Hibbing 

Ely 

Florence 

Aurora 

Hurley 

Cardiff 

Redding 

Ranuay 


Hematite, 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


....do 

....do 

....do 

....do 

do 

Magnetite. . . 

Hematite... 

....do 

....do 

....do 

....do 

do 

do 

Magnetite... 
Hematite... 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

do 

....do 

....do 

do 

Brown  hem- 
atite. 
Hematite... 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do. 


....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 


2,926,614 
1,461,068 
1,450,829 
1,329,079 
781,374 
716,366 
698,345 
673,583 
611,592 
628,169 
526,046 
496,786 
477,098 
450,177 
441,437 
390,936 

383,467 
383,261 
380,501 
370,584 
356,830 
354,012 
345,216 
343,927 
341,845 
340,696 
295,966 
289,896 
281,415 
281,248 
274,008 
272,441 
248,954 
248,246 
240,995 
229,139 
221,000 
219,242 
219,198 
218,633 
214,883 
212,840 
209,154 
206,698 
200,307 
197,411 
196,854 
184,300 
178,330 
177,612 
174,956 
172,545 
167,656 

167,293 
164,633 
156,667 
154,754 
152,786 
151,210 
149,186 
148,163 
144,559 
140,376 
137,715 
136,362 
131,613 
129,268 
1M,1M 
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Inm-ore  mirut  of  the  United  States  that  produced  more  than  SOfiOO  long  tone  eatk  m 

290^— Continued. 


Rank. 


Name  of  mine. 


State. 


Nearest  town. 


Variety  of 
oze. 


Qnaatitj. 


89 
70 
71 
72 
73 
74 
76 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
80 
00 
01 
02 
03 
04 
05 
06 
07 

08 
09 
100 
101 
102 
103 
104 
105 
106 
107 
106 
100 
110 
111 
112 
113 
114 
115 
116 
117 
118 

110 

120 
121 
122 
123 
124 
125 
126 
127 
128 
120 
180 
181 
132 
188 

184 


Queen  Oroap 

Prlnoeton 

Sunday  Lake 

Jordan 

Commodore 

Cyprus 

Port  Henry,  No.  21. 

Zenith 

Republic 

Utfca 

Minorca 

Riverside 


Adriatic 

Salisbury 

Caspian 

Hiawatha 

Cambria 

Brotherton 

Fierro 

Maltha 

Mary  Charlotte. 

Yates 

Moro 

Colby 


Hemlock. . 
Richard... 
Bessemer. 
Oriskany. 


La  Rue 

Mikado 

Rolling  MUl 

Imperial 

Dunn 

Yawkcy 

Corsica 

Bessemer,  No.  3  Shaft. 

Riverton 

Mayville 

Atlantic 

Valley  View 

Youngs 

Tllden 

American 

Albany 


Troy 

Winnifred 

Pettit 

Breitung     Ilomatite, 

No.  2. 
West  Giles 


Michigan. 
do.... 


do 

Minnesota. 

do 

do 

New  York. 
Minnesota. 
Michigan... 
Minnesota. 

do 

Georgia 

Minnesota. 
Michigan... 

do 

do 


do 

do 

New  Mexico. 
Minnesota. .. 

Michigan 

Minnesota. . . 
Michigan 


.do. 


do 

do 

New  Jersey. 
Minnesota. . 
Virginia 


Minnesota. 
Michigan... 

do 

do 

do 

Minnesota. 

do 

do 

Michigan.. 
Wisconsin. 

do 

Alabama... 
Michigan.. 

do. 

do. 


Minnesota. 
Michigan... 
Minnesota. 

....do 

do 

Michigan... 

Alabama. . . 


Ferro Tennessee. 

Ohio Michigan.. 

Richmond do. 


Mine 


Pillsbury. 
Lyon  Mountain. 

An\il 

Mansfield 

Hartley 

Savoy 

James 

Champion 

Iron  Belt 

Iliggins 

School 


Alberta. 


Total  (134  mines). . 
Unspecified  (16  mines)* . 


Minnesota. 
New  York. 
Michigan... 

do 

Minnesota. 

do 

Michigan... 

do 

Wisconsin. 
Minnesota. 
Tennessee. . 

Minnesota . 


Grand  total. 


Ne. 

Mich 

Crystal  Falls. 

Viw-  • 

McKlnley. 

Virginia... 

Iron  River 

Mayville. 
Iron  Belt. 
Birmingham. 
Palatka. 
Bessemer. 


Ishpemlng ' do. 

Hlbblng ' do. 


Negaunee. 
Eveleth... 
Ilibbhig. . 
GUbert.... 
Negaunee. 


Woodstock.. 


Ferro 

Michlgamme 

Negaunee 

Chisholm 

Lyon  Mountain. 

Bessemer 

Crystal  Falls.... 

Chishobn 

Ely 

Iron  River 

Beacon 

Ironlielt 

Virginia 

Ducktown 


Virginia  . 


.do. 
.do. 
.do. 
.do. 
.do. 


Brown  hem- 
atite. 

do 

Hematite... 

do 

do 

Magnetite... 

Hematite . . . 

do 

do 

do 

do 

do 

do 

do 

Brown  hem- 
atite. 

Hematite . . . 


iao,ez7 

120,128 
120,076 
118,620 
116,112 
116»745 
111,728 
108,696 
107,696 
106,972 
108,701 
100,000 

00,806 
90,200 
90,287 
96,660 
96,498 
06^966 
06^872 
06^  ni 
08,117 
88,028 
86,140 
86,611 
86,061 
84,968 
84,684 
84,664 
83,914 

79,818 
78,868 
76,786 
75,767 
75,404 
75.362 
74,648 
73,247 
72,772 
71,341 
71,201 
71,188 
70,003 
68,166 
66,710 
65,040 
64,332 
63.006 
62.076 
61,8S2 
61,481 

61,430 

61.388 
61,036 
60,411 
50,880 
50,834 
58,670 
56,117 
55.462 
55.874 
55,274 
58.756 
53.806 
53,065 
51.868 

51,142 


31,077,691 
2,007,451 


33,065,142 


a  Includes  the  product  of  16  mines  producing  over  50.000  long  tons  each,  operated  by  eight  companies, 
whloh  object  to  the  pubUoatioa  of  individual  statistics. 
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STOCKS  OP  IRON  ORE  AT  MINES. 

Considerable  stock  was  left  at  the  mines  at  the  end  of  1908  which 
is  not  included  in  the  production.  On  December  31,  1908,  this  stock 
amoimted  to  6,065,397  tons,  as  compared  with  3,033,110  tons  on 
December  31,  1907.  Besides  the  stock  at  the  mines,  stocks  are  left 
at  receiving  ports,  but  these  are  included  in  the  annual  production. 

The  following  table  shows  the  tonnage  of  stock  left  at  the  mines 
on  December  31,  1907  and  1908,  in  the  various  States: 

Stock  of  iron  ore  on  hand  at  the  mines  December  SI,  1907  and  1908 ,  by  States,  in  long  tone. 


state. 

1907. 

1906. 

Alftbamft 

65,871 

381,607 
400 

Colondo 

Georgia 

60,660 
600 

Keo&ky 

^^and 

800 

3,000 

1,546,946 

45,107 

47,676 

14,548 

7,747 

.    11,773 

80,060 

60 

100 

3,231 

Mafmchiijpn>tii                                                       

953 

Mlehinn.. 

3,280,650 

1,737,668 

10  646 

115,218 

118,416 

15,041 

16,781 

26  023 

63,600 

Minni^ta 

M i9!fnnr1 

New  Jersey 

New  York. 

Ohio 

Wwi»w?y!vanla 

Tennwaoe 

Taxas 

TTtaJ» 

Vermont 

360 

Vfn^nf^.. 

8,823 

15,000 

233,364 

'WflihinKton 

W^^nniSn 

110,608 

Total.'. 

3,033,110 

6,065.397 
99.07 

FHVfflitacn  of  increase  In  1908. 

PRICE  OP  IRON  ORB  PER  TON. 


In  the  following  table,  the  price  per  ton  of  the  different  classes  of 
iron  ores  is  given  for  each  or  the  producing  States.  These  figures 
represent  the  value  at  the  mines  and  are  taKen  directly  from  state- 
ments of  the  producers.  They  should  be  accepted  merely  as  fair  ap- 
?»roximation  to  the  truth.  The  element  of  inaccuracy  arises  from  the 
act  that  by  far  the  greater  bulk  of  the  iron  ore  produced  in  the 
United  States  is  mined  by  pig-iron  producers  for  their  own  furnaces, 
and  the  value  placed  on  such  ore  is  therefore  entirely  a^  matter  of 
accounting.  Some  of  the  reports  made  to  the  Syrvey  evidently  in- 
clude merely  actual  mining  costs;  others  contain  an  allowance  for 
sinking  funa;  and  in  still  others  the  figures  given  are  merely  con- 
venient prices  to  use  in  charging  costs  against  the  blast  furnaces. 

It  is  to  be  noted,  however,  that  the  errors  are  almost  entirely  in 
one  direction — that  of  undervaluing  the  ore  rather  than  of  over- 
valuing it.  If  all  the  iron  ore  were  to  be  bought  by  iron  furnaces  in 
open  market  from  an  entirely  distinct  set  of  iron-ore  producers,  the 
average  prices  paid  would  probably  be  considerably  in  excess  of  those 
now  reported.  It  is  of  interest  to  compare  the  prices  given  below 
with  those  of  the  Lake  Superior  ores  at  the  lower  lake  ports  given  in 
a  subsequent  table. 


72  MINEBAL  &E80UE0S8. 

Average  price  per  long  ton  of  iron  oreinthe  United  Staiee  m  1908^  by  StaiMandvarieiies, 


State. 

Hematite. 

Brown  on. 

Magnetite. 

CarbonatB. 

AlahftTna 

11.10 

11.87 
•.55 
1.81 
3.75 
L66 
L67 

ArVf^TVi^finH  Texas 

Colorado ,... 

Ct\r\nM\%\n\yt  fwid  ManmchnSFittB   x  ^    x    .                    ...... 

Oeorgia 

1.35 
L15 
2.86 
2.27 
2.27 
1.11 

Kentucky.  Maryland,  and  West  Virginia 

Michigan.. 

IfinnAf^t^^. . . 

Missouri 

2.01 

b3.22 

3.35 

Montana,  Nevada,  New  Mexico,  Utah,  and  Wyoming.. 

SI.  00 
2.04 
8.06 
L58 

NewYork. 

1.97 

North  r4»^l«nft     .    .  ,                                       

Ohio 

81.88 

"Pennsylvania 

2.05 
1.27 
2.04 
2.77 

2.36 
1.44 
2.13 
2.00 

1.01 

T^nness*^. .                    .                                   .  ..       . 

ViTgfnIft.. 

2.00 

Wisconsin... 

Total  average 

2.32 

1.70 

2.40 

Las 

a  Texas  alone. 


b  Washington  Indaded. 


APPARENT  ANNUAL  IRON-ORB  CONSUMPTION. 

The  following  table  includes  data  on  certain  factors  from  which 
an  approximate  estimate  of  the  annual  consumption  of  iron  ore  in 
the  IJnited  States  is  deduced.  The  result  is  of  course  merely  an 
approximation,  for  no  data  are  available  on  certain  factors  which 
should  enter  into  the  final  result.  The  elements  accounted  for  in  the 
table  and  estimate  are  (1)  domestic  iron-ore  production;  (2)  stock  of 
ore  at  mines;  (3)  imports  of  ore;  (4)  exports  of  ore;  (5)  stocks  of  ore 
at  lake  ports;  (6)  zinc  residuum  production. 

Apparent  consumption  of  iron  ore  in  ike  United  States,  1889-1908,  in  long  tone. 


Year. 


1889. 
1890. 
1891. 
1892. 
1893 
1894. 
1895. 
1890. 
1897. 
1898 
1899. 
1900. 
1901. 
1902. 
1903 
1904 
1905. 
1906 
1907. 
1008 


Domostlc^ 

iron  ons 

produceJ. 


14,  £18,041 
16,03fl,M3 
14,691,178 
ie,3O0,«M» 
ll,5S7,flafl 
ll,S7fl,ti79 
ld,»&7.tiH 
16,000,449 
17.618,046 
19,433,714^ 

2B.  887,479 
35,  Ml  J  35 
3.%0ltf,30& 
37,644,330 
A526,]S3 
4(7, 749,  m 
61,720^  61» 
8G,9Sa,33G 


RtwkS 
of  orp  at 


2,250^973 
2,000,000 

2,^11,740 
3,!k26.1(5t 
:j,23ti,l9M 
2,97fi,494 
3,405,3CQ 

3,oes,^7 

2,*4fi,4,"i7 
2,3:S0,27a 
3, 709,  %Q 
4,239,823 
3.834.717 
6,297,8«i 
4,Gtki,03l 
3,812,281 
3,^1,789 
3,03a,  110 
6,06S,307 


Imports. 


S.=j3,573 

1,246,  ?i30 

9l2,Jiii4 

52tiLft'tl 
167,307 
524, 1.^3 

4*i»,f70 
187, 2t« 
ii74,OSL» 

m,^3l 

UHj5,4:0 
980,4411 
487,013 

l,(kio)39U 

1,229,166 
7711,698 


ExporbL 


40,605 

54,703 
S8,44-> 
80,flU 
213,St]£ 
ai«,fJ17 
2^,24fl 
278,208 

aoo.oea 


stocks  of 
ore  Ht 

iowor  U^ka 
porta. 
ma,  I. 


?,a07,lM 

3,b1»3,487 
3,508,4(^9 
4,149,461 
4,070,710 
1,834,247 
4,415,713 
4,954,D84 
^,923,755 
5,136,407 
5,530,383 
A,9O4,<?70 
5,859,663 
7,(^4,254 
fl,  371,065 
£,7«a,|M 
e,  43g,{H57 
(i,2sa,4S5 
7,3SS,738 
8,441,633 


restciuiiin. 


43,&IS 
4a,6WJ 
38,228 
31,859 
37,512 
2«i,9Sl 
43,2^9 
44,aft3 
33,924 
4S,5CE 
&5,010 
*f7,ll0 
63,311 
65,24ti 
73,364 
68,1^9 
90,2^9 
9^,401 
«3,413 
no,  2^ 


AppaiQint 
consumfw 


1i3M.U9 
16,302,085 

i5,i7Mne 

16,032,087 

ii,ei^4u 

11,000,303 
17,203,256 
15, 765, 128 
17,380,184 
20,708,601 
25,613, 903 
26,722,583 
:E9,357,i71 
35,88&,931 
34,232,390 
30,224,910 
43,433,133 
49,3^M,343 
6L880,3Sft 
33,473,268 
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Detailed  data  on  the  pig-iron  production  of  the  United  States  are 
presented  on  later  pages  of  this  report,  but  in  thtf  following  table 
an  interesting  com{)anson  is  made  between  the  annual  production 
of  iron  ore  and  of  pig  iron. 

Production  of  iron  ore  and  pig  iron  in  the  United  States^  1889-1908 ^  in  long  tons. 


Year. 

IranoTS 

PIe  Iron 

Yo». 

mlnetl^ 

1WW..      X,                   .      . 

HMH,04l 
I6,036,0i3 
H  £91, 178 

11,587,629 
11,879.679 
15,657,614 
16,00^,449 
17,M8,040 
19,433,71U 

7,  Gna,  642 
9,202,703 
8,279,870 
9,157,000 
7,L24.503 
(J,(^17,3SH 
9,44^aie* 
&,ti2;^.  li^7 
9,652,680 
11,773,934 

1&90     .....     ,„., 

24,BS3.173 
27,5S3jai 
28,887,479 
35,554,135 
35, 019,308 
27,644.330 
42,52tt,m 
47,749,7^ 
51,720,619 

3,^es3,33a 

13,f0],7O3 

1090 .„ 

1900... , 

13, 7^,  242 

IgOl .,., 

1901 , _...,. 

15,878,354 

ISBH  . 

'  1902 

17  821  307 

lagg ,  _^ 

1903 ,.....,._ 

18,009,252 

jaw,... .__, 

19M 

10,497,033 

IS90 „,„.„,_„. 

iao5.... -...,...,..... 

22,^92,380 
25,307,191 
25,781,361 
15,93«,  OlS 

1S96     . 

190ti 

im: .. 

190f7..... ......... 

isw„, , 

]90g„ 

a  From  annual  reports  of  the  American  Iron  and  Steel  Association. 
IRON-ORE  INDUSTRY  IN  THE  LAKE  SUPERIOR  DISTRICT. 

Production  of  iron  ore  in  the  Lake  Superior  district j  hy  ranges. — ^The 
Lake  Superior  district  includes  the  Vermilion,  Mesabi,  Cuyuna, 
Penokee-Gogebic,  Marquette,  and  Menominee  ranges  in  the  States 
of  Minnesota,  Michigan,  and  Wisconsin.  The  Menominee  range 
includes  the  Crystal  Falls,  Metropolitan,  Iron  River,  and  Florence 
areas;  the  Marquette  range  incluoes  the  Republic  and.  Swanzy  areas. 
The  Baraboo  and  Iron  Ridge  areas  of  southern  Wisconsin  and  the 
Spring  Valley  area  of  northwestern  Wisconsin  are  frequently  also 
included  in  the  Lake  Superior  district.  In  the  first  group  of  ranges. 
the  ore  mined  is  almost  entirely  pre-Cambrian  hematite  associated 
with  the  Lake  Superior  iron-ore  formation.  The  Baraboo  ore  is  of 
the  same  nature,  but  the  Iron  Ridge  ore  is  Clinton  hematite,  and  the 
Spring  Valley  ore  is  brown  ore. 

In  addition  to  these  ranges,  there  are  several  iron-ore  districts  on 
the  Canadian  side  of  the  Great  Lakes,  the  principal  ones  of  which  are 
the  Michipicoten,  Animikie,  Matawin,  and  Atikokan. 

The  American  districts  which  produced  ore  in  1908  were  the  Ver- 
milion, Mesabi,  Penokee-Gogebic,  Marquette,  Menominee,  Baraboo, 
and  Spring  Valley.  The  following  table  shows  the  production  of  the 
first  nve  of  these  for  1907  and  1908,  as  they  constitute  the  Lake 
Superior  district  proper. 

Production  of  iron  ore  in  the  Lake  Superior  region  in  1907-8,  by  ranges. 


Range. 


1907. 


1908. 


Increase  (+) 
or  decrease 
(-)  in  1908. 


Percent- 
age of 

increase 
or 

decrease, 
1908. 


Percent- 
age of 
total  pro- 
duction 
in  Lalce 
Superior 
region. 


Marquette  (Michiean) 

MenomiDee  (Mfcbigan  and  Wisconsin) 

Oo0sbic  (Micliigan  and  Wisconsin) 

Vermilion  (Mtnnesota) 

"   abi  (Minnesota) 


LongUmt. 
4,167,810 
4,779,502 
3,609,519 
1,724,217 

27,245,441 


LongUmt. 

3,309,917 

2,904,011 

3,241,931 

927,206 

17,725,014 


Longtofu. 

-  857,893 

-  1,875,581 

-  367,588 

-  797,011 

-  9,520,427 


-20.58 
-39.24 
-10. 18 
-46.22 
-34.94 


11.78 
10.33 
11.53 
3.30 
63.06 


41,526,579 


28,108,079     -13,418,500  1     -32.31 


100.00 
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MINERAL  BESOtTBOBS. 


The  Mesabi  range  produced  63.06  per  cent  of  the  entire  Lake  Su- 

Eerior  output  and  about  one-half  of  the  entire  production  of-  the 
Fnited  States.  ^The  Marquette,  Penokee-Gogebic^  and  Menominee 
ranges  are  next  in  importance,  each  producing  a  httle  less  than  the 
State  of  Alabama,  which  is  the  next  State  in  importance  as  a  pro- 
ducer after  Minnesota  and  Michigan.  The  Vermilion  range,  the 
last  in  importance  of  the  five  producing  Lake  Superior  ranges,  pro- 
duced more  ore  than  New  York,  which  is  fifth  in  importance  as  a 
producing  State. 

In  the  following  table  is  shown  the  total  production  of  the  Lake 
Superior  district  ojr  ranges.  The  figures  prior  to  1872  were  col- 
lected by  A.  P.  Swmeford,  editor  Marquette  Mining  Journal;*  those 
for  1872  to  1877,  inclusive,  are  from  the  Michigan  Mineral  Statistics: 
those  from  1878  to  1888,  inclusive,  were  collected  by  W.  J.  Stevens;* 
and  the  later  figures  were  collected  by  the  United  States  Geological 
Survey. 


Production  of  Lake  Superior  iron  ore. 

1854^1908,  by  ranges^  in  long  toru. 

Year. 

UHrquette. 

Ifenomi* 
nee. 

Gogflbl£.    'Vermmazt. 

Mcisab]. 

Total. 

1854-1869      .   ►  ,,,,-..- 

3,112,200 
850,507 
813,984 
948,553 
1, 105,234 
899,934 
881, 1.66 
993,311 
1,014,754 
1,033,082 
1,130,019 
1,384,010 
1,579,834 
1,829,394 
1,305,364 
1,569,912 
1,430,662 
1,037,383 
1, 851^7 17 
1,918,672 
2,631,026 
2,863,848 
2,778,482 
2,84;:,  552 
2,064,827 
l,9a5,379 
1,962,080 
2,418,846 
2,673, 78.'-| 
2,987,030 
3,634,596 
3,046,068 
3,597,089 
3,734,712 
3,fiS6,214 
2,465,448 
3,772,645 
4,070,914 
4Jfi7,S10 
3,309,917 

1,112,200 

1870                        ,        ,.,,».. 

8a»,eo7 

8L3i{04 

1871...-.     ., 

1872                          .   *  ^  ..-.. 

fwlfifil 

1873 „ 

1,1Q«,3S4 

sao,fiS4 

SSl.lW 

1874 

1875 , 

1876                         ►   *  _....... 

0fiS  311 

1877... 

10,375 

78,028 

245,672 

524,735 

726,671 

1,136,018 

1,047,863 

895,fi34 

090,435 

S80,00t> 

M90,343 

1.191,097 

1,876,157 

2,274,  192 

K856,124 

2,402,195 

1,  ."563, 049 

1,2,^,255 

1,794.970 

1,763,335 

1,767,220 

2,275,664 

3,281.422 

3.^80,738 

3,697, 40H 

4,421,250 

4.093,320 

2,871,130 

4,472,630 

4,962,357 

4,779,592 

2,904,011 

1,025,129 

1878                      ,      .        ,.... 

1,111, 110 

1879 ,. 

ieso.,.„ 

,....*,..., 

i      1,375,W1 
1,908, T4fi 

1881.. ,. 

3,306,  £05 
2,965,412 

1882 , A..... 

1883 „ 

1884 _„._.- 

1,622' 

119,590 
756,237 
1,285,265 
1.433,689 
2,147,923 
2,914,081 
2,041.754 
3,058,176 
1.466,815 
1,5:^,451 
2.fi25,475 
2.100,39« 
2,163,088 
2,552,205 
2,72.S.64S 
3,104,033 
3,041,869 
3.683,7^J 
3, 42*2. 341 
2,132,838 
3,344,55t 
3.484.023 
3,609,519 
3.241.931 

62,122' 

227,075 

397,948 

394,910 

611,953 

864,508 

801,910 

945,105 

1,226,220 

815,735 

], 055,229 

1,027,103 

1,200,907 

I,3S1,27S 

1,125,538 

1,643,984 

1,675,949 

i,sas,996 

2.057,532 
1,918,584 
I,05*.S430 
l,578,ft2l> 
1.794.186 
3,724,217 
927,206 

2,353,227 

2,^8,090 

1885........... 

1886...... 

2,467,962 
3,^71,574 

1887.              .       .............. 

4,731,236 

1888 

5  055,411 

1880. 

7,519,  M  4 

1890 

8  944  031 

1891...           ...  .............. 

T,631,iefi 
9,564, 38S 

1892..... , .. 

29,24* 

684,194 

1.913,2^4 

2.839,350 

3.082,973 

4,230,151 

4,837,971 

6,517,305 

8,158,450 

9,303,541 

13,080,118 

13.453,812 

11,672,405 

20,150,566 

23,564,891 

27,245.441 

17.725.014 

18§3 

6,fiM,«aO 
7,AB2,5IS 

18S4 , 

lKft5_ _. 

10,288,978 
10,566,359 

18G6 

1897..     .   ,. 

12,206,^ 
13,779,308 

n,soe,fi« 

20,564,238 

1808 

18B9     .           . 

190O..... ,. 

1901 .              H .   .     ....... . 

21,445,003 
26,977,40* 
26,^73,271 
30.198,311 
33,325,018 
37,876,371 
41,536,5T& 
38,l08,07y 

190e .-,.. 

1903                ,       .*.   .......... 

1904 

1905.. .   .   ..,,,......,,.., 

iwki... 

1907...   ... 

igoe. ..,. 

NS,93e,0«}0 

fM, 617, 796 

57,970,774 

2^,220,251 

16^,483,4^1 

410,239,561 

Shipments  and  receipts  of  LaTce  Superior  ore. — During  1908,  26,014,- 
987  long  tons  of  iron  ore  were  shipped  from  the  Lake  Superior  dis- 
trict. Of  this  total  587,893  tons  were  shipped  by  rail,  the  remainder 
being  Lake  shipments.     Details  concemmg  the  shipments  and  re- 


a  Mineral  Resources  r.  S.  for  18S2,  p.  116. 
5  Mineral  Resources  U.  8.  for  1891,  p.  41. 
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ceipts  of  these  ores  are  given  in  the  following  tables,  which  are  taken 
from  the  Iron  Trade  Review: 

Shipments  of  Lake  Superior  iron  ore,  190S-1908,  in  long  tons  a 


Shipping  port. 

1903. 

1904. 

1906. 

1906. 

1907. 

1906. 

Two  Harbors 

6,120,666 
4,277,661 
6,366,473 
2,822,916 
2,007,846 
3,978,679 
86;816 

4,666,642 
8,644,267 
4,649,611 
2,288,400 
1,907,801 
4,160,990 
663 

7,779,860 
6,307,938 
8,807,669 
8  486  344 
2,977,828 
6,118,386 

8,180,126 
6,861,060 
11,220,218 
3,388,106 
2,791,088 
6,083,067 

8,188,906 
6,761,988 
13,448,736 
8,486,867 
8,018,826 
71440;  886 

6,702,287 
8,861,608 
8806168 
2,618,670 
-   1,487,487 
8,664,030 

Rscftnabft 

Doluth 

Ajihland 

Marquette 

Qladstooe 

Total 

23,699,346 
669,164 

21,226,664 
622,787 

83,476,904 
907,212 

87,613,680 
1,062,178 

41,290,709 
976,959 

26,427,004 
687;898 

AH-rall  flhtpnvfntff 

Orand  total 

24,268,610 

21,840,401 

34,384,116 

38,666,762 

42,266,668 

26,014,987 

a  Iron  Trade  Review,  March  11, 1909,  p.  492. 
Ironrore  receipts  at  Lake  Erie  ports,  190S-1908,  in  long  tonsfi 


Port. 

1903. 

1804. 

1S06. 

1900. 

1907. 

1908. 

Ashtabula.  Ohio 

CteVBlMid,  Ohio „ 

4,242,100 

4,434,160 

3,903,93? 

2,149,901 

1,267,798 

l,434,3€i 

662,306 

990,490 

480,106 

130,633 

3,639,250 

3,572,338 

4,ce3,565 

3,433,601 

1,284,778 

1,167,851 

608:793 

fl73,9«l 

231,304 

4S,3£e 

6,373,779 
6,854,746 
6,327,5^ 
3,774,9fl» 
2,112.470 
3,009,631 
1.005, 8&& 

825.278 
51.203 

6,833,352 
6,604.661 
6,432.370 
4,92S,331 
i;980,S^ 
1,861,498 
1.423,741 
3,191.965 
778,463 
35,847 

7,5^1,859 
6.495,998 
6.875,937 
5.680.438 
2,294,239 
3,437,649 
1.314,140 
2,621,025 
971,430 
83.043 

3,012,064 

4.240,  mo 

Cqoneaut,' Ohio.  ...........  „ 

SiiiUio  and  Tonawaoda,  K.  Y. 
Brie.  Pa.. i....:. 

4,-9fi,fi31 

2,g35.099 

828,002 

1,  £18,901 

Fairaon,  Ohio..,, 

TUiSflLOhIo,, 

680,653 

LonlnlDhIo ...„„„... 

2,280,388 

Honpi,  Ohfco,,. 

2lZ,m 

avMlyAky,  Ohio 

19,681,731 

17,933,814 

38,911,269 

33,070.757 

35,195,758 

20,414,«1 

a  Iron  Trade  Review,  December  81, 1908,  p.  1087. 

The  following  table  shows  the  total  quantity  of  iron  ore  shipped 
from  the  Lake  Superior  district  since  1854,  the  aate  of  the  opening  of 
the  Marquette  range,  the  oldest  of  the  Lake  Superior  ranges.  This 
table  gives  the  shipments  as  collected  bv  the  Iron  Trade  Review  and 
is  inserted  for  comparison  with  the  tabfe  giving  the  total  production 
of  the  Lake  Superior  district,  without  regard  to  shipments. 

Shipments  of  iron  ore  from  the  Lake  Superior  region,  1854^1908,  in  long  tons. 


y«. 

Quantltj, 

YeflT. 

Quantity. 

Year. 

Quantity. 

IBM,,,,,....... 

8,000 
1,449 
30,343 
26.046 
15,876 
68^832 
114,401 
49,900 
124,109 
303.066 
243,127 
336,208 
278,7^ 
473,667 
401,449 
617.444 
830,940 
779,607 
900,901 

1873 

1,163,458 
919,557 
891.357 
992,704 
], 015,087 
1,111,110 
l,375,ti91 
1,908.745 
2,306,505 
2,965.412 
2,353,288 
2,518,(502 
3,466,372 
3,568,022 
4.730,57? 
5,063,693 
7,292.754 
9.01^,379 
7,062,233 

1893 

1893 

^    9,069,550 

]g6S , 

1874,. >..,.,... 

e,oeo,4A3 

1§5<J,,., 

1876. 

1894 

7,748,933 

1867 

tS76.   *,.„*....*,., 

I8&5 

10,439,037 

1858 _  _ , 

1877 

1890.... 

1807 

tl,  934. 328 

1859 , ., 

1878 ,. .„ 

1879 

13. 409,  (^ 

!«»,.„..,-,,,.-.-. 

1S98,.. 

1899 

14,(^,673 

IMl 

1880 

lS.2Sl,S0f 

1800....... >........ 

1881 

19D0. 

19,059,3^3 

laas 

1883. 

1901 

30,589,237 

1SP4 

1883 

1903 „. 

27,571,121 

ias6..,. ,„ 

18^„„ _,„ 

1903.,. 

24,2g9.S7a 

1B96...... -... 

1886.... 

1904 

I905,....,.„....... 

21,822,839 

iB/ff 

1886.. ,, 

34,^4.116 

UBB........     .  ..  . 

1^87. 

1906 

38,565,7ffl2 

im.. ..     ,  ,, 

1888 

1907.,.. 

42,266,6aS 

109 

1889., .„, 

1908 

36,014,967 

iS::;;:;;::;:::::; 

;8f©.. ,... 

igra... ,„ 

1801........... 
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Stocks  of  iron  ore  ai  Lake  Erie  ports, — The  stocks  of  iron  ore  at  the 
Li^e  Erie  ports  at  the  close  of  navigation  on  December  31, 1908, 
exceeded  those  of  the  same  date  in  1907  by  more  than  1,000,000  tons. 
The  1907  stock  itself  exceeded  the  average  stock  for  the  five  preceding 
years  by  about  1,000,000  tons. 

The  stock  of  ore  on  hand  at  the  ports  on  May  1,  1909,  was  slightly 
less  than  that  at  the  same  date  in  1908,  thus  showing  the  consump- 
tion of  over  1,000,000  tons  of  ore  during  the  intervening  time  in  excess 
of  the  consumption  during  the  same  period  in  1908. 

The  following  tables,  taken  from  the  Iron  Trade  Review  contain 
data  as  to  the  stock  or  iron  ore  on  hand  at  the  Lake  Erie  ports  on 
December  31,  1908,  and  on  May  1,  1909.  For  comparison  the  stocks 
of  iron  ore  on  similar  dates  for  the  five  preceding  years  are  given: 

Stock  of  iron  ore  at  lower  lake  ports,  December  1, 1903-1908,  in  long  tomA 


Port. 


Ashtabula,  Ohio. 
Cleveland,  Ohio.. 
Fairport,  Ohio... 

Erie,  Pa 

Lorain,  Ohio 

Conneaut,  Ohio.. 

Toledo,  Ohio 

Huron,  Ohio 

Buffalo.  N.Y.... 
Sandusky,  Ohio.. 


At  close  of  navigation,  Deoember  1— 


1903. 


1,911,911 
l,337,7fi0 
845,946 
657,409 
288,581 
591,304 
106,710 
253,240 
282,890 
95,275 


1904. 


1,403,575 
1,237,033 
660,420 
583,439 
299,504 
684,487 
318,573 
182,495 
318,739 
75,134 


1905. 


1,589,951 
1,330,619 
750,961 
564,961 
271,605 
976,076 
368,024 
206,023 
315,780 
52,977 


1906. 


1,631,312 

1,224,606 

590,783 

562,631 

336,321 

1,057,424 

281,000 

245,499 

315,412 

17,467 


1907. 


2,056,8a0 

1,281,385 

523,961 

662,219 

366,271 

1,090,774 

518,645 

415,730 

435,407 

44,646 


0,371,085  I    5,763,399  I    6,438,967  i    6,252,455      7,386,728 


190& 


'  2,293,631 

1,468,809 

836,821 

780,680 

426,274 

1,296,676 

500,026 

468,168 

315,148 

36,079 


8,441,633 


a  Iron  Trade  Keview,  May  13, 1909,  p.  891. 
Stock  of  iron  ore  at  longer  lahe  portSy  May  /,  1904-1909 ,  in  long  tons.o 


At  opening  of  navigation,  May  1— 


Port. 


1004. 


Ashtabula,  Ohio '    1 , 550, 028 


Cleveland,  Ohio. 
Fairport,  Ohio... 

Erie,  Pa 

Lorain,  Ohio 

Connqaut,  Ohio.. 

Toledo,  Ohio 

Huron,  014o 

Buffalo,  N.Y.... 
Sandusky,  Ohio. 


.1 


:i 


968,508  , 
579,677 
474,275  , 
237,404 
128,018  I 
160,216  > 
208,008  I 
150,106 
68,863  ' 


1905. 


623, 

513, 

390, 

236, 

165, 

96, 

71 

68 

61 

44 


5. 

190G. 

1907. 

1908. 

,451 

462,564 

568,485 

1,799,454 

,559 

350,382 

447,573 

1,029,198 

,869 

266, 162 

154,24t> 

225,328 

,414 

169,488 

189,276 

505,660 

,58t> 

140,452 

176,300 

327,052 

,295 

148,528 

139,853 

462,392 

,642 

52,550 

147,397 

217,788 

;,ioo 

80,738 

98,106 

392,731 

p271 

«.¥),1K)6 

50,313 

388,441 

.444 

2?),320 

5,439 

42,256 

1900. 


1,392,430 
1,018,056 
662,670 
567,020 
362,096 
497,208 
380,675 
379,964 
189,200 
31,628 


4,534,103       2,271,631       1,791.090       1,976,988  ;    5,480,300  |      5,370,2 
a  Iron  Trade  Review,  May  13. 1000,  p.  801. 


Prices  of  Lake  Superior  iron  ore^.  —In  the  following?  table  are  given 
the  prices  of  Lake  Superior  iron  ores  at  the  lower  lake  ports  during 
1907  and  1908.  A  reduction  in  price  took  place  on  June  15,  1908, 
of  $0.50  per  ton  for  all  classes  of  ore,  which  is  still  in  effect. 

The  base  for  the  Bessemer  ores  is  a  metallic  iron  content  of  55  per 
cent;  that  of  the  non-Bessemer  ores  is  a  metallic  iron  content  of  51.5 
per  cent. 
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Pricei  per  long  ton  of  Lake  Superior  iron  ores  at  lower  lake  ports,  1907-S. 


' 

1907. 

1908. 

Until 
June  15. 

After 
Jane  16. 

Old  Range: 

lUmmDer 

t6.00 
4.20 

4.76 
4.00 

t6.00 
4.20 

4.76 
4.00 

$4.50 

Non-B4««niiflr ,   . 

3.70 

Mesabi: 

Bessemer 

4.25 

Non-Be«»mner. 

3.60 

FOREIGN  TRADE  IN  IRON  ORES. 

IMPORTS. 

The  quantity  of  iron  ore  imported  into  the  United  States  during 
1908  was  less  than  the  importation  during  any  year  since  1899,  with 
the  exception  of  the  year  1904  when  the  imports  dropped  very  low. 
About  three-fourths  of  the  imports  were  from  Cuba,  fitbout  one-sixth 
from  Spain,  and  the  bulk  of  tne  rest  was  from  Newfoundland.  The 
statistics  with  regard  to  imports  are  furnished  by  the  Bureau  of 
Statistics  of  the  Department  of  Commerce  and  Labor. 

In  the  following  table  are  shown  the  imports  of  iron  ore  from  the 
various  countries  from  1905  to  1908,  inclusive: 

Qtumtity  and  value  of  iron  ores  imported  into  the  United  States ,  1905-1908,  by  countries^ 

in  long  tons. 


1006. 

1906. 

1907. 

1908. 

Cotmtry. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Cuba 

539,936 
191,861 

$1,437,900 
366,436 

639,362 
171,870 

$2,178,997 
418,922 

657,133 
296,318 
65,940 
23,800 

89,686 

5,765 

273 

500 

26,878 
125 

$2,522,710 

760,801 

252,897 

42,927 

97,736 
16,491 
2,096 
3,673 
51,328 
1,102 

579,668 
126,074 

$1,766,091 
331,070 

gpain T 

Qreeoe 

48,630 

0  125,395 

231 

1,084 

50 

67,890 

400 

9,278 

6,200 

61,560 

125,395 

1,955 

8,949 

474 

100,125 

6,662 

37,240 

27,155 

4,850 

48.285 

2,028 

602 

6,311 

48,285 

32,027 

4,062 

Newfoundland  and 
liftbrador 

6,600 
406 

1 

5,600 

2,396 

42 

United  Kingdom.... 
Germany  - -  - 

Netherlands 

C«n«d^  . , 

104,096 
400 

240,303 
3,370 

6,013 

16,^ 

Belgium 

Norway 

East  Indies-British 
India 

3,350 

6,114 

62;75i 

185,723 

10,377 

31,063 

845,661 

2,062,161 

1,060,390 

2,967,434 

1,229,168 

3,937,483 

776,808 

2,224,248 

a  Newfoundland  only. 
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The  following  table  shows  the  imports  of  iron  ore  into  the  United 
States  from  1906  to  1908,  inclusive,  by  ports  of  entry: 

QnantUy  and  value  of  iron  ores  imported  into  the  United  States  j  190S-1908,  by  etistoms 

districts,  in  long  tons. 


1006. 

1006. 

1907. 

1008. 

Customs  district. 

*?^- 

Value. 

*&r 

Value. 

Quan- 
tity. 

Value. 

X^- 

Value. 

BaltinKve. .,,,., 

604,618 
268 

11,290,420 
1,261 

617,866 
160 

11,037,610 
1,218 

639,602 
479 
600 

02,436,467 
2,071 
3,673 

600 

1844,436 

Boston 

61 

Charlnfton . . , 

3,070 

Fornandinft .... 

60 

3,476 

200 

383,661 

474 

8,400 

1,460 

914,242 

New  York 

34,206 

70,419 

7,406 

10,989 

4,302 

1,366 

616,610 

17.424 

Perth  Amboy 

23,637 

Phflo/lAlphK 

201,863 

466,342 

664,104 
100 

1,422,603 
630 

1,818,182 

BftYannaii 

AlfWlTf^     

3 

860 

9 

100 

124 

66 

46,630 

41863 

2,162 

6 

026 

280 

140 

83,418 

8,007 

3,827 

Los  Axigeles. . , . ,  r  r  - .  - 

61 

601 

Piifffit  Hound  -    .  . 

1,976 

100 

172 

6 

18,866 

6,366 

832 

06 

20 

33,303 

San  Frandsoo 

Buffalo  Creek 

400 
0,468 
20 
67,446 
13,029 
18,846 

3,370 

132,127 
32,036 
44;  484 

60 

440 

rrhf^mpiain. 

10 
1,712 

ao 

Cuyahoga 

3,030 

Detroit.. 

Erie 

6,400 

0,668 

Ulftml 

23 
676 
22 

•'^ 

Niagara 

292 

662 

18 
629 

36 
1,043 

41 
63 

42 

378 

00 

Vermont 

167 

1,244 

3.788 

St.  Louis    

170 

Oenesee 

3,840 
120 

8,832 
1,046 

Riohmond ,..,,..- 

845,661 

2,062,161 

1,060,390 

2,967,434 

1,229,168 

3,037,483 

776,898 

2,224,248 

In  the  following  table  is  shown  the  importation  of  iron  ore  into  the 
United  States  as  far  as  has  been  recorded.  Iron  ore  was  imported 
from  Europe  in  large  quantities  for  the  first  time  in  1879,  most  of  the 
ore  prior  to  that  date  coming  from  Canada. 

Imports  of  iron  ore  into  the  United  States^  1872-1908,  in  long  tons. 


Year, 

Quantity. 

Year. 

QuADtlty. 

Year. 

Quantltj* 

1S72 

33,733 

45,981 

57,Be7 

56,655 

17,384 

30,669 

38,313 

150, 197  ; 

2S4,lll 

193,  4t« 

752,887 

580, B55 

490,  S75 

1884 

487,820 

300,786 

1,  OSS,  433 

1,194,301 

587,470 

853,673 

l,24iS,830 

912,«4 

80fl,585 

526,951 

167,307 

524. 1^ 

632,805 

1^7 

480,070 
187,308 
074,082 

mr.m 

008,000 

1,166. 1» 
080,440 

ia73.. 

1SS5    ............ 

l^S 

III74 

1883 „,.. 

1889, 

1900 

ISTS...     

1887     ......  ...... 

1876 .,..„, 

IS8S 

1901 ,,...,,......... 

1877.... 

isae 

1902 

1B7B 

1800.. .......... 

1903  .   .            .  .... 

IS790.... ..... 

1891„ , 

19M 

487,011 
SiS^Oil 

1,000,100 

1R70&.,,,„ 

XSSI 

'  1905.. 

I§80 

'  1893 

1906.... 

t§Sl,... ...,.„ 

1894 

1W7     .   ..*..   .,   .. 

lasa 

1895         <      , 

1908 

1583 , 

1896 

o  Fiscal  years  end. 


b  Calendar  years  begin. 
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The  quantity  of  iron  ore  exported  from  the  United  States  in  1908 
amounted  to  309,099  long  tons,  a  slight  increase  over  iron-ore  exports 
in  1907. 

In  the  following  table  is  shown  the  exportation  of  iron  ores  from 
the  United  States  by  customs  districts  from  1905  to  1908,  inclusive. 
The  data  regarding  exports  are  collected  by  the  Bureau  of  Statistics, 
Department  of  Commerce  and  Labor. 


Quantity  and  value  of  iron  ores  < 


the  United  States,  1905-1908,  by  customs 
stricts,  in  long  tons. 


1906. 

1906. 

1907. 

1908. 

Customs  district. 

*i"tr 

Value. 

vt- 

Value. 

iir 

Value. 

X^ 

Value. 

Newport  News. 

171 
116 

1940 
930 

77 

$419 

New  York 

200 

$413 

Noifdk  and  Portsmouth .... 

18 
206 

240 
1,098 

Aiisoiia 

1 

n^ffMo^^T^^    . 

2,350 
16,686 

7,061 
38,824 

1 

25 
7,360 

62,609 

$140 

Champlatn 

15,226 

46,692 

14,855 
43,613 

44,605 

47 

160,722 

22.617 

I>etioft 

Duluth 

93,364 
31 

280,097 
160 

166,780 
28 
43 

661,316 
160 
143 

187,060 

If wiiT>hrmniftnw 

Niafirs 

60 

219,761 

114 

196 

666,644 

462 

3,097 

244,408 

1,697 

7,280 

789,306 

6,567 

Superior 

94,216 

199,033 

83,877 

162,649 

Vennoot 

Puffrt  Bound 

1,170 

4,860 

208,017 

530,467 

266,240 

771,839 

278,608 

763,422 

309,009 

1,012,924 

The  quantity  of  iron  ore  exported  from  the  United  States,  as  far  as 
has  been  recorded,  is  shown  in  the  following  table: 

Exports  of  iron  ore  from  the  United  States,  1899  to  1908, 


1899 long  tons..  40,665 

1900 do....  51,460 

1901 do. . . .  64, 703 

1902 do....  88,445 

1903 do....  80,611 


1904 long  tons..  213,865 

1905 do....  208,017 

1906 do....  265,240 

1907 do....  278,208 

1908 do....  309,099 


IRON-ORB  INDUSTRY  OF  CUBA. 

The  iron  ores  which  have  been  mined  in  Cuba  up  to  the  present  time 
consist  largely  of  hematite  and  magnetite  and  are  obtained  near  San- 
tiago, in  the  Province  of  Oriente  (Santiago).  Recently  large  deposits 
of  brown  ore  have  been  attracting  considerable  attention,  especially 
those  of  the  Mayari  and  Moa  fields  m  Oriente  Province  and  those  of  the 
Cubitas  field  in  Camaguey  Province.  No  ores  of  this  type  have  been 
mined,  however. 

The  following  table  shows  the  shipments  of  iron  ore  from  Cuba 
since  the  opening  of  the  mines  in  1884.  The  statistics  of  the  Cuban 
iron-ore  production  were  collected  by  the  United  States  Geological 
Survey. 
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SkipmentM  of  iron  ore  from  mineM  in  the  province  ofOrienU  (Santiago),  tSS-htSOS^  in  long 

torn. 


U»4. 

1885. 
1886. 
1887. 
1888. 
IKW. 
1890. 
IWl. 
1W2. 
1N83. 
I8M. 
1805. 
18M. 


.1 


Jonguft 

Iron  Co. 

(Ltmltad). 


25, 2M 
80,716 
112,074 
94,240 
206,061 
260, 2D1 
368.842 
264,262 
335,236 
387,165 
156,826 
307,503 
286,885 


Blfoalnm,   ?S2Jwi  'CuUnflted' 


1887 !  •248,256 


1898. 
1899. 
1900. 
1001. 
1902. 
1909. 
1904. 
1905. 
1906. 
1907. 
1908. 


I 


83,696 
161,783 
154,871 
199,764 
221,099 
155,896 

31,l<i2 
139,828 
133.379 
lKl,0(-i3 
366.580 


6, 418 
14.030 


I 


74,991 
114,110 

»  206, 029 
84,643 
215,406 
292,001  , 

'334,833  , 
455, 105  I 
467,723 
306,111 
421,331 
507,195 
500.330 
45U.K54 


17.651 
23.590 


ToCaL 


25,  SH 
80,716 
112,074 
94,340 
206.011 
300.291 
Ml,8« 
264.288 
341.654 
351.175 
156,836 
3N3,4M 
412,996 
464,285 
168,339 
377.189 
446.  <C2 
553.348 
fie9.734 
633.  (Dl 

561. 1» 
640.  r  4 
681.30 
819, 4M 


«  or  this  quAntitf.  5,932  tons  w^n  sent  to  Pictou,  Novs  Bcotia. 
ft  Of  this  qumntity,  51,537  tons  wen  sent  to  forvlgn  ports, 
e  Of  this  qiuuitUy .  12.691  tons  were  sent  to  foreisn  ports. 

WORLD'S  PRODUCTION  OF  IRON  ORE. 

The  latest  available  statistics  with  regard  to  the  worlcfs  production 
of  iron  ore  are  shown  in  the  following  table.  Of  the  figures  in  this 
table,  those  of  the  United  States,  Great  Britain,  Cuba,  Canada,  and 
Australia  are  in  long  tons;  those  of  the  other  countries  are  in  metric 
tons. 

WorltfM  production  of  iron  on-  in  1906  and  lU<n,  by  countries. 


Ctnmuj. 


1906. 


UiiiUxJ  litmt«'S ... 

(■«*niiiui>'  ustl  l^us«f)ifiurK. 

<ifriit  Itnuiii. ............ 

tj[wl?i... 

rnuiii*       

HUHlSi ., ,.  .,. 

S*ih|«i...     ..    

AUJU/iA-ltimplTiT,...    ,    ... 
Canailii«  >i>vfmm(Jiiui*!.^. 

Cut* 

Alfi'nft ....-,.. 

ItJr         ... 

Uclpmn....  ^^_._  .  .___ 
Ctiinn.  ...  — _,...,..,,. 
Inili«,..,..       ............ 

itpati. ,.,.  ,  ,.-. 

NorwiT..     ,.  ...  .... 

AuitnliA. ..- .  _, 
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OCCITRRBNCE  OF  IRON  ORES  IN  THE  UNITED  STATES. 

For  purposes  of  description,  the  iron-ore  deposits  of  the  United 
States  may  be  conveniently  grouped  into  three  districts — the  eastern 
district,  the  central  district,  and  the  western  district.  The  eastern 
district  includes  the  northeastern  and  southeastern  commercial  dis- 
tricts, the  central  district  includes  the  Mississippi  Valley  and  Lake 
Superior  districts,  and  the  western  district  includes  the  Rocky  Moun- 
tam  and  Pacific  Slope  districts. 

The  following  descriptions  are  partly  the  result  of  personal  obser- 
vation and  parUy  summarized  from  various  reports.  A  bibUo^aphy 
of  the  principal  articles  on  iron  ores  of  the  United  States  is  given  at 
the  ena  of  tins  report.  Some  of  the  descriptions  of  the  western  depos- 
its were  taken  from  unpublished  notes  kmdly  furnished  the  Survey 
by  Mr.  R.  C.  Hills  and  Sir.  O.  A.  Hershey. 

EASTERN  DISTRICT. 

The  various  classes  of  iron  ores  of  the  eastern  district  may  be 
briefly  grouped  as  follows: 

EenuUiU: 

Clinton  foesil  and  oolitic  hematite  of  central  New  York,  central  Pennsylvania, 
western  and  southwestern  Virdnia,  northeastern  Kentucky,  eastern  Tennes- 
see, northwestern  Geoigia,  ana  northeastern  Alabama. 

Cambrian  specular  hematite  or  gray  ore  in  the  Appalachian  region  of  Viiginia, 
Georgia,  and  Alabama. 

Red  hematite  in  the  Grenville  series  in  northwestern  New  York. 

Specular  hematite  in  the  crystalline  area  of  northern  New  Jersey,  southeastern 
Pennsylvania,  and  the  Piedmont  region  of  Viiginia,  North  Carolina,  and 
South  Carolina. 

Red  hematite  in  the  Femvale  formation  in  north  central  Tennessee. 
Bfown  ore: 

Brown  ore  of  the  "mountain"  and  "valley"  types  in  western  New  England, 
southeastern  New  York,  and  the  eastern  part  of  the  Appalachian  belt  from 
New  Jersey  to  Alabama. 

Oriskany  brown  ore  in  central  Pennsylvania,  western  Viiginia,  eastern  West 
Virginia,  northeastern  Kentucky,  and  soutnem  Ohio. 

Mississippian  brown  ore  in  western  Kentucky  and  Tennessee  and  northwestern 
Alaoama. 

Limonite  gossan  ore  found  in  the  crsrstalline  areas  locally  from  New  England  to 
Alabama. 

Bo^  ore  in  various  scattered  localities. 
MagnetiUe: 

Nontitaniferous  magnetite  in  the  crystalline  rocks  of  the  Adirondacks,  southeast- 
em  New  York,  northern  New  Jersey,  southeastern  Pennsylvania,  and  the 
Piedmont  region  of  Vimnia,  North  Carolina,  and  South  Carolina. 

Titaniferous  magnetite  in  the  basic  rocks  of  the  Adirondacks,  northern  Rhode 
Island,  and  western  Virginia  and  North  Carolina. 

Contact  magnetite  of  the  Cornwall  type  in  southeastern  Pennsylvania. 

limestone  magnetite  of  southwestern  Viiginia. 
Iron  earlxmaJU: 

Bedded  iron  carbonate,  spathic  ore  and  kidney  ore  in  the  "Coal  Measures"  of 
western  Pennsylvania,  eastern  Ohio,  western  West  Virginia,  and  northeast- 
em  Kentucky. 

Iron  carbonate  in  the  sediments  of  the  Coastal  Plain  in  Manrland. 

Iron  carbonate  associated  with  limestone  magnetite  in  southwestern  Viiginia. 
htm  nUpkide: 

Pynte  and  pyrrhotite  at  various  localities  in  the  crystalline  region  from  New 
Enelana  to  Alabama. 

Pyrite  round  locally  in  the  Paleozoic  sediments  of  the  Appalachian  r^gkuL 
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HEMATITE. 


CHfUan  fouH  and  oolitic  hematite. — Clinton  hematite  deposits 
occur  in  many  places  along  the  outcrop  of  the  Clinton  fonnation 
from  New  York  to  Alabama^  but  only  locally  are  they  of  workable 
extent.  The  principal  deposits  are  found  in  the  following  districts: 
(1)  In  west-central  New  York^  extending  in  a  narrow  oelt  from 
Niagara  Falls  through  Rochester,  and  south  of  Utica  to  the  north- 
eastern part  of  Otsego  County;  (2)  in  central  Pennsylvania  in  numer- 
our  narrow  belts;  (3)  in  Alleghany  County,  Va. ;  (4)  in  a  belt  through 
Lee  and  Wise  counties,  Va.,  extending  southwestward  into  the  La 
FoUette  district,  Tenn. ;  (5)  in  a  series  of  narrow  belts  in  the  Chatta- 
nooga district  in  east-central  and  southeastern  Tennessee,  north- 
western Georgia,  and  northeastern  Alabama;  (6)  in  the  Birming- 
ham district  in  north-central  Alabama;  and  (7)  in  Bath  County,  Ky. 

The  deposits  of  the  Birmingham  district  are  by  far  the  largest  and 
most  important,  but  small  operations  are  carried  on  in  each  of  the 
other  districts.  The  Chattanooga  district  and  the  west-central  New 
York  district  are  second  ami  third  in  importance. 

The  Clinton  ore  deposits  are  in  the  form  of  beds  or  lenses  inter- 
bedded  with  sandstones  and  shales  at  various  horizons  in  the  Clinton 
formation.  In  manv  localities  three  or  four  beds  are  founcl,  one 
abovTB  the  other,  and  are  often  separated  by  many  feet  of  sandstone 
and  shale.  The  ore  seams  vary  in  thickness  from  a  few  inches  to  40 
feet,  though  as  a  rule  they  are  under  10  feet.  The  thicker  beds  gen- 
erally contain  interbedded  layers  of  sandstone  or  shale.  Single  ore 
seams  extend  for  many  miles  along  the  outcrop.  In  New  York  the 
beds  are  nearly  horizontal  and  can  be  mined  a  long  distance  from 
the  outcrop  by  stripping.  In  the  Appalachian  region,  however,  they 
generally  occur  on  tne  slopes  of  synclinal  ridges,  dipping  at  varying 
angles  into  the  mountains,  and  are  consemiently  mmed  mainly  from 
underground  workings.  In  a  few  places  tne  ore  beds  occur  near  the 
summits  of  the  ridges  and  dip  with  the  slope  of  the  mountain,  in 
which  case  considerable  quantities  of  ore  may  be  mine<I  by  stripping. 

In  the  Birmingham  district  four  beds  have  been  recognized  and 
described,  viz,  Hickory  Nut,  Ida,  Big,  and  Irondale  seams.  The  fol- 
lowing description  of  them  is  given  by  E.  F.  Burchard :  * 

Hickory  Nut  seam. — This  eeam  comprises  3  to  5  feet  of  sandy  ore  or  femiffinous  suid- 
BtODe  characterized  by  a  g^reat  abundance  of  Pentammut  oblongus,  ioemilt*  which  reBem* 
ble  hickor>'  nuts  incased  in  the  partl^^  open  outer  chucks.  The  ore  is  of  too  low  grade 
to  be  worked  at  present.  The  seam  is  developed  principally  in  the  district  between 
Birmingham  and  Bessemer,  and  where  recognized  it  lies  12  to  20  feet  above  the  next 
lower  seam. 

Ida  sfam.—ThiB  seam  consists  of  2  to  6  feet  of  rather  siliceous  ore,  associated  with 
14  to  16  feet  of  ferruginous  sandstone.  Ore  at  this  horizon  is  more  continuous  and 
extensive  than  at  the  horizon  of  the  Hickory  Nut  seam.  It  has  been  recognized  at 
many  of  the  workings  from  Bald  Eagle  Gap  beyond  <  Icar  Branch  Gap.  Where  worked, 
the  seam  is  in  general  from  3  to  5  feet  thick,  and  soft  ore  only  has  l>een  obtained  from 
it  in  surface  workings.  Such  ore  carries  from  35  to  44  per  cent  of  metallic  iron,  with 
a  corresponding  range  in  silica  of  45  to  32  per  cent.  The  Ida  seam  occurs  35  to  50 
feet  above  the  top  ot  the  Big  seam. 

Big  and  IrondaU  9eamM. — These  two  ore  beds  are  considered  Uigether,  since  they  are 
verv  cl4ji«oly  aM«oriatoti  in  si>ace.  The  ore,  h<)W(>v4T,  i.s  nomcwhat  different  in  quali^, 
and  the  seaims  an*  so  iiharply  separit(>d  by  their  sandstone  or  vhalc  that  they  may  h% 
mined  indr{x>ndontly. 

•  Bturhtfil.  K.  F.  Tb«  CUntoo  or  red  on*  of  the  BlnDlnshAm  distrk-t,  AUbamA:  BuO.  U.8.0«oiaHw 
▼S7  No.  S15.  1907,  pp.  13»-U1. 
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The  thickneaB  of  the  Bis  seam  is  variously  estimated  at  16  to  40  feet.  It  extends 
as  a  traceable  unit  on  Rea  Mountain  practically  the  whole  length  of  the  mining  dis- 
trict. Notwithstanding  the  great  thickness,  there  are  rarely  more  than  10  to  12  feet 
of  good  ore  in  a  single  bench,  and  at  most  places  only  7  to  10  feet  are  mined.  Prob- 
ably the  maximum  thickness  is  attained  between  Red  Gap  (near  Irondale)  and  Bald 
Eagle,  although  for  a  mile  southwest  of  Red  Gap  the  bed  remains  nearly  as  thick. 
From  northeast  to  southwest  the  total  thickness  of  the  ore-bearing  sediments  gradually 
decreases  without,  however,  altering  greatly  the  thickness  of  tne  workable  portion. 
About  Uie  middle  of  the  district  the  seam  becomes  separated  into  two  benches,  either 
by  a  well-defined  parting  along  the  bedding  plane  or  by  a  shale  bed — thin  at  first, 
but  thickening  graaually  to  the  southwest.  Tne  middle  of  the  Bie  seam  is  the  work- 
able part  in  the  northeast  end  of  the  district,  but  the  upper  bencn  is  of  most  impor- 
tance throughout  the  rest  of  the  area.  In  tne  southwest  portion  of  the  district  the 
lower  bench,  which  farther  northeast  is  composed  of  ore  tnat  will  in  later  years  be 
mined,  becomes  a  series  of  thin  strata  of  lean  ore  and  shale,  and  is  consequently  of 
no  possible  value;  and  finally  the  upper  bench  itself  becomes  shaly  and  carries  only 
a  very  low-grade  ore. 

The  Irondale  seam  is  best  developed  on  Red  Mountain  between  Pilot  Knob  on 
the  n<Hihea8t  and  Lone  Pine  Gap  on  the  southwest.  Southwest  of  Lone  Pine  Gap 
the  seam  either  consists  of  interbedded  low-grade  iron  ore  and  shale,  or  else  its  identity 
is  completely  lost.  Its  soft  o^e,  now  nearly  all  mined  out  either  by  suHace  trenches 
or  slopes,  is  the  best  in  the  district.  Its  hard  ore  is  also  of  high  grade,  and  hitherto 
has  been  for  the  most  part  held  in  reserve^  since  ore  could  be  produced  from  the 
thicker  Big  seam  at  a  lower  cost  per  unit  of  iron. 

According  to  texture  the  Clinton  ores  are  of  two  varieties,  viz: 
(1)  fossil  ore  and  (2)  oolitic  ore.  The  former  consists  of  a  mass  of 
fossil  fragments;  the  latter  is  made  up  of  small,  rounded,  flat  con- 
cretions. In  places  these  two  types  occur  in  different  parts  of  the 
same  seam;  at  other  places  they  are  intermingled  in  the  same  ore 
specimens. 

The  Clinton  ore  is  also  divided  into  two  classes  as  regards  grade, 
viz:  (1)  Soft  ore,  and  (2)  hard  ore.  The  soft  ore  is  found  along  the 
outcrop  of  the  ore  seam  and  penetrates  downward  into  it  for  vairing 
distances,  from  a  few  inches  to  400  feet,  depending  on  the  dip  oi  the 
bed  and  the  nature  of  the  overlying  material.  It  represents  the 
weathered  portion  of  the  seam.  The  hard  ore  is  found  at  depth 
after  the  soft  ore  has  been  penetrated,  the  contact  between  them 
being  generally  quite  sharp.  The  hard  ore  is  characterized  by  high 
percentage  of  lime  and  low  percentage  of  silica  and  iron;  the  soft 
ore  contains  hi^h  percentage  of  iron  and  silica  and  little  or  no  lime, 
the  latter  having  been  leached  out  by  surface  waters.  The  ore  is 
imiformly  high  m  phosphorus  and  is  all  of  non-Bessemer  grade. 
The  following  are  typical  analyses  of  Clinton  ore  from  Alabama, 
showing  the  gradation  from  hard  ore  to  soft  ore: 

Analyses  of  Clinton  iron  orefrom  Alabama. 


1. 

2. 

3. 

4. 
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The  soft  ore  varies  in  color  from  yellowish  red  to  dark  red  or 
almoGt  black;  the  hard  ore  is  generally  deep  red.    Crystals  of  calcite 
are  abundant  in  the  hard  ore  and  together  with  ferric  oxide  forr 
cementing  material  between  the  fossil  fragments  or  oolitee. 
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Cambrian  svecular  hematite, — Cambrian  specular  hematite  occurs 
in  important  aeposits  in  but  two  localities  in  the  Appalachian  region, 
namelj,  in  the  Koanoke  region  in  Virginia  and  in  the  TaUad^a  dis- 
trict m  eastern  Alabama.  There  are  small  occurrences  in  north- 
western Georgia.  Both  of  the  principal  districts  have  been  shipping 
small  quantities  of  ore  recently  and  the  Roanoke  region  was  a 
producer  in  1908. 

The  specular  ores  are  very  similar  in  their  occurrence  to  the  Clinton 
ores,  beu^  in  beds  or  lenses  of  varying  thickness  and  wide  horizontal 
extent.  The  layers  are  interbedded  with  schist,  slate,  sandstone, 
and  sandy  shale,  and  range  in  thickness  up  to  about  20  feet.  In  the 
Roanoke  region  only  one  layer  of  importance  occurs,  though  in  the 
northern  part  a  thm  layer  occurs  directly  underneath  it.  In  the 
Talladega  district  there  are  apparently  several  layers.  In  both  dis- 
tricts the  associated  rocks  are  mtich  folded  and  faulted,  so  that  in 
places  there  are  several  parallel  exposures,  and  it  is  difficult  to  deter- 
mine whether  these  are  of  the  same  layer  or  whether  more  than  one 
layer  occurs.  The  beds  in  general  have  a  vertical  or  very  steep  dip 
and  are  mined  by  slopes  and  underground  workings. 

The  ore  is  a  siliceous  hematite  of  low  grade.  In  the  southern 
localities  it  is  of  the  gray,  specular,  micaceous  variety,  in  places  very 
siliceous;  in  Virginia  it  is  siliceous,  hard,  red  ore.  It  is  uniformly 
high  in  silica  and  phosphorus,  and  nearly  all  is  of  non-Bessemer  grade. 
The  following  table  shows  the  range  in  composition  of  a  number  of 
specimens  of  specular  hematite : 

Average  range  in  composition  of  Cambrian  specular  hematite. 

Fc 30.  00-50.  00 

SiOo 15.00-35.00 

P..' 05-    .60 

S 02-1.00 

ALOg 2.00-10.00 

Mn 10-    .60 

Red  hentatite  of  nortliwestei^  New  Yorl\ — The  northern  part  of  New 
York  is  occupiod  by  a  great  niQvSs  of  pre-Cambrian  crystalline  and 
motaniorphic  rocks  surrounded  by  Cambrian  and  Ordovician  sedi- 
inc^nts.  riio  rocks  composing  this  mass  arc  of  both  sedimentary^  and 
igneous  oriirin,  the  former  being  the  older.  The  sedimentary  Vocks 
consist  largely  of  limestone,  schist,  and  gneiss  with  local  areas  of 
(juartzite  and  amphibolite.  They  are  grouped  together  under  the 
name  Grenville  series.  The  igneous  rocks  consist  or  granite,  syenite, 
gabbro,  and  anorthosite,  which  have  been  intnidecT  into  the  sedi- 
mentaiy  series.  Besides  these  rocks  there  are  considerable  areas  of 
gneiss  of  undetcnnined  origin  which  have  been  called  the  Saranac 
formation.     All  these  formations  are  cut  by  numerous  diabase  dikes. 

The  iron  ores  of  the  Adirondacks  and  northwestern  New  York  aU 
occur  in  this  pre-Cambrian  mass,  the  titaniferous  magnetite  deposits 
being  associated  with  the  anorthosite  and  gabbro  intrusions;  the 
nontitaniferous  magnetite  deposits  with  the  gneisses  (both  those  of 
the  (rrenyille  series  and  tliose  of  undetermined  origin),  schists. 
amphibolites,  and  occasiimally  crystalline  limestcmes;  and  the  rea 
hematites  with  the  crystalline  hmestones,  schists,  and  gneisses  of 
the  (jrrenyille  series. 

The  hematite  deposits  are  confined  to  the  western  border  of  the 
pre-Cambrian  area  in  Jefferson  and  St,  Lawrence  counties.    They 
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are  irregular  in  shape  and  are  found  chiefly  along  zones  of  replace- 
ment at  the  contact  of  the  crystalline  limestone  and  schist  and  in 
places  in  the  schist  itself.  The  ores  are  largely  soft,  red  hematite, 
with  subordinate  specular,  and  average  between  48  and  53  per  cent 
iron. 

Associated  with  the  ores  is  a  so-called  "serpentine  rock"  which 
bounds  the  deposits  and  occurs  irregularly  through  them.  It  is 
greenish  in  color  and  of  chloritic  nature,  and  is  probably  an  alteration 
product  of  the  wall  rocks  formed  by  the  ore-bearing  solutions.  The 
ore  and  gangue  are  enclosed  by  solid  rock  wal£.  The  deposits 
have  rou^  tabular  forms  but  the  ore  body  itself  is  very  irregular 
due  to  the  admixture  of  "serpentine''  rock. 

The  principal  red  hematite  mines  are  in  a  belt  extending  north- 
eastward from  Antwerp  to  a  point  near  Gouvemeur,  but  many 
outlying  deposits  occur. 

Specular  hematite  in  crystalline  rocks. — ^The  most  common  occur- 
rence of  specular  hematite  in  crystalline  rocks  is  in  association  with 
nontitaniferous  ma^etite  deposits  in  schists  and  gneisses.  It  is 
usually  present  in  insignificant  quantities  as  compared  with  the 
magnetite.  Localljr,  however,  deposits  occur  in  which  specular 
hematite  is  the  main  constituent,  and  magnetite  is  present  only  in 
small  quantities.  Such  deposits  occur  at  a  few  places  in  south- 
eastern Pennsvlvania,  in  the  James  River  valley  northeast  of  Lynch- 
burg, Va.,  and  in  the  Cranberry  and  Kings  Mountain  districts.  North 
Carolina.  The  ores  are  similar  in  occurrence  to  the  nontitaniferous 
magnetite,  but  the  deposits  are  usually  small  and  unimportant. 

Red  hematite  of  the  Femvale  formation,— Hord  red  hematite  occurs 
as  a  surface  deposit  near  Goodlettsville  and  Baker  Station  along 
the  boundary  of  Davidson  and  Sumner  counties,  north  of  Nashville, 
Tenn.  The  deposits  are  known  as  "dyestone"  and  occur  at  the 
horizon  of  the  Fern  vale  formation  (Ordovician).  The  ores  are  in 
concentration  deposits  formed  by  the  weathering  of  a  ferruginous 
marble  layer  in  the  upper  part  of  the  Femvale.*  The  bed  has  an 
average  workable  thickness  of  about  8  feet.  The  ore  is  highly 
calcareous. 

BROWN   ORE. 

Mountain  and  valley  hrown  ores, — The  mountain  and  valley  brown 
ores  are  distributed  through  the  eastern  part  of  the  Appalachian 
region  in  a  broad  belt  trending  northeast-southwest  and  extending 
from  western  New  England  on  the  north  through  southeastern  New 
York,  eastern  Pennsylvania,  western  Maryland  and  Virginia,  eastern 
Tennessee,  western  North  Carolina,  and  northwestern  Georgia  into 
Alabama.  Throiighout  its  extent,  the  belt  occupies  the  western 
part  of  the  Blue  Kidge  and  Appalachian  mountains  and  the  eastern 

gart  of  the  Appalachian  valley,  being  coextensive  with  the  area  of 
ambrian  sediments.  The  brown  ore  deposits  occur  scattered 
through  this  region  at  irregular  intervals.  Generally  they  are 
arranged  into  groups  separated  by  stretches  of  barren  or  sparsely 
mineralized  ground. 

The  following  are  the  principal  districts:  (1)  Western  Massa- 
chusetts, northwestern  Connecticut,  and  southeastern  New  York; 

aUlrich,  E.  O.,  and  Bassler,  R.  S.,  Personal  oommunication. 
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(2)  northern  Now  Jersey;  (3)  Northampton,  Lehigh,  and  Berki 
counties.  Pa.;  (4)  Cumberland,  Franklin,  and  York  counties.  Pa.; 
(5)  Blue  Ridge  district,  Va.;  (6;  New  River  district,  Va.;  (7)  Shady 
Valley,  northeastern  Tennessee;  (8)  Cartersville  district,  Ga.;  (9) 
Cedartown— Rock  Run  district,  Georgia  and  Alabama;  (10)  Annift- 
ton  district,  Ala.,  and  (11)  Woodstock  district,  Ala.  Other  localities 
of  subordinate  importance  occur  in  intcr\'ening  areas. 

The  mountain  ores  occupy  the  eastern  portion  of  the  Appalachian 
brown-ore  belt ,  being  locateil  in  general  in  the  Blue  Ridge  or  Appala- 
chian mountains  or  very  near  tneir  western  foot.  The  valley  ores 
are  closely  associated  with  the  mountain  ores,  but  commonly  are 
west  of  t&ein,  though  there  is  no  sharp  Hne  of  demarcation.  They 
are  found  in  the  valley  west  of  the  foot  of  the  mountains  or  in  valleys 
between  outlying  ridges.  Both  mountain  and  valley  ores  occur 
throughout  tfie  Appalachian  belt  from  New  England  to  Alabama. 

The  mountain  ores  occur  in  relatively  small  discontinuous  {>ockets 
in  resichial  material  above  the  Ix)wer  Cambrian  quartzite  at  or  near 
the  contact  with  the  overlying  formation,  generally  a  limestone, 
while  the  valley  ores  are  found  in  more  extensive  though  shallower 
pockets   in   residual   material  overlying  the  limestones  above   the 

3uartzite.  Mountain  ores  occur  as  veins,  breccia,  or  replacement 
eposits  in  the  solid  nuartzite,  or  in  pockets  in  variegated  residual 
clay  and  sand  derived  from  it  or  from  overlying  formations.  Locally 
they  o(H*ur  in  later  clay  and  sand  of  fluviatile  origin.  The  deposits 
in  residual  material  are  by  far  the  most  abundant  and  characteristic, 
those  in  the  solid  quartzite  being  relatively  rare.  The  valley  ores 
occur  as  irregular  masses,  seams,  and  disseminated  fragments 
scattered  through  dark-red  residual  clay  forming  a  blanket  over  the 
uneven  surface  of  the  limestones. 

The  mountain  and  valley  ore  deposits  show  no  great  width  or 
depth  and  are  of  a  dLsc^ontihuous  nature.  Single  deposits  consist  of 
numerous  small  pockets  ranging  from  a  few  feet  to  several  hundred 
feet  in  extent  and  s<-atterod  irregidarly  through  the  clay.     Individual 

f)ockets  are  soon  exhausted  and  new  ones  found.  The  valley,  or 
imestone.  dep«)sits  are  shallow,  extending  down  to  the  irregular 
surface  of  the  IxmI  rock,  which  is  rarely  more  than  50  feet  in  depth. 
Such  diposits  extend  horizontally  over  wide  areas  and  are  mmed 
from  extensive  shallow  open  cuts.  The  mountain  ores  are  of  smaller 
h«»ri/.ontal  extent  but  of  greater  depth,  having  been  worked  to 
several  hundred  feet  below  the  surface. 

Mountain  and  valley  ore  deposits  rarely  reach  a  size  of  more  than 
500.000  tons;  a  deposit  of  average  size  contains  100,000  to  200,000 
t4ms.  The  ratio  ol  ore  to  day  and  sand  varies  from  1  to  5  to  1  to  20 
in  dilTcrent  <leposits  j>r  dilTerent  parts  of  a  single  deposit.  The  ores 
consist  of  a  mixture  of  limonite  and  gothite.  The  purer  forms  range 
up  to  55  per  cent  in  metallic  iron.  Cut  the  impurities  are  generally 
such  that  the  average  iron  content  of  the  ore  shipped  is  oiuy  about 
45  ner  cent.  Phosphorus  is  generally  prest»nt  in  such  quantity  as  to 
make  the  c^re  of  non-B<'ssemer  grade.  The  valley  ores  are  of  hiffher 
^rade  than  the  mountain  ores  and  contain  fewer  impurities.  The 
mipurities  vary  in  dilTerent  localities  according  to  the  associated 
rocks.  Thev  coasist  o(  fragments  of  quartzite  or  chert,  sand  grains, 
clay,  or  shaly  material.  Siliceous  impurities,  as  well  as  phosphonia 
and  manganese,  are  more  abundant  in  the  mountain  ores  than  in  '^ 
valley  ores. 
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The  following  tables  show  the  ran^e  in  percentages  of  the  prin- 
cipal constituents  in  the  mountain  ana  valley  ores: 

Average  range  in  composition  of  mountain  ore, 

Fe 36.00-60.00 

SiOa 10.00-30.00 

P 10-  2. 00 

Mn 50-10.00 

Average  range  in  compontion  of  valley  ore. 

Fe 40. 00-56. 00 

SiOj 5.00-20.00 

P 05-    .50 

Mn 30-2.00 

OrisJcany  brovm  ore, — The  principal  districts  producing  Oriskany 
brown  ore  are  in  Alleghany  County,  Va.,.and  vicinity,  ana  in  central 
Pennsylvania.  Small  deposits  occur  in  southwestern  Virginia,  in 
Bath  County,  Ky.,  and  in  Adams  Coimty^  Ohio. 

These  deposits  occur  at  a  definite  stratigraphical  horizon,  namely, 
that  of  the  Lewistown  limestone  (Silurian)  oirectly  imdemeath  the 
**Monterey"  (Oriskany)  sandstone,  or,  where  this  is  absent,  the 
Devonian  shale. 

The  deposits  occur  locally  along  the  outcrop  of  this  formation  as  a 
replacement  of  the  pure  layers  in  its  upper  part.  They  are  of  con- 
siderable extent  and  depth  and  are  composed  of  a  group  of  more  or 
less  connected  pockets'  arranged  along  the  strike  of  the  formation. 
A  deposit  may  nave  a  length  of  several  miles,  through  which  extent 
individual  pockets  may  in  places  reach  a  width  of  75  feet  and  a 
length  of  several  hundred  yards,  while  between  them  the  ore  may 
thin  down  to  a  foot  or  less  m  width,  or  disappear  altogether  for  con- 
siderable distances.  In  some  places  the  deposits  have  a  consistent 
and  regular  width.  The  greatest  depth  at  which  Oriskany  ores  have 
been  found  is  600  feet,  at  which  point  they  apparently  grade  into 
limestone.  The  foot  wall  of  the  ore  is  formed  by  clav  with^  chert 
fragments  or  by  cherty  limestone,  and  the  hanging  wall  consists  of 
ferruginous  ''Monterey"  (Oriskany)  sandstone  or,  where  this  is  ab- 
sent, of  blue  clay  derived  from  tne  Devonian  shale.  The  deposits 
are  made  up  of  fairly  solid  masses  of  ore  or  of  irregular  fragments 
and  seams  of  ore  in  clay.  Much  clay  occurs  throughout  the  ore  hori- 
zon. In  places  a  deposit  is  cut  in  two  lengthwise  by  beds  of  chert 
or  clay. 

The  Oriskany  ore  is  similar  to  moimtain  ore  in  texture,  is  of  approx- 
imately the  same  grade,  and  contains  similar  impurities.  It  has  the 
advantage  over  mountain  ore,  however,  in  being  found  in  large 
deposits  rather  than  in  small  discontinuous  pockets.  The  ore  is  adl 
of  non-Bessemer  grade,  contains  considerable  silica,  and  locally  also 
manganese.  Unreplaced  chert  fragments  are  quite  abimdant  in 
places.  Along  the  outcrop  the  ore  is  generally  mined  from  open 
pits,  but  at  depth  inclines  and  drifts  are  used. 

In  the  following  table  is  given  the  average  range  in  composition 
of  the  Oriskany  ores: 

Average  range  in  compontion  of  Oriskany  brown  ores, 

Fe 37.00-50.00 

SiOj 10.00-26.00 

p oe-    «* 

Mn ■- 
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Mississippian  brown  ore. — Brown  ores  associated  with  Mississip- 

Kian  limestone  occur  in  the  Russellville  district  in  northwestern  Ala- 
ama  and  in  western  Tennessee  and  Kentucky.  The  principal  depos- 
its occur  in  western  Tennessee  east  of  the  Tennessee  River,  but  the 
deposits  at  Russellville  are  also  of  considerable  importance.  The  ores 
occur  in  residual  and  fluviatile  clay,  sand,  and  gravel  on  the  uneven 
surface  of  the  Mississippian  limestone  (Bangor  limestone  in  the 
Russellville  district  and  St.  Louis  limestone  in  western  Tennessee). 
Bmrchard^  gives  the  following  description  of  the  Russellville  ores: 

The  ore  occurs  in  irregular  masses,  bowlders,  pebbles,  sand,  and  as  cementing  mate- 
rial in  beds  of  conglomerate.  *  .♦  *  The  irregular  masses  of  ore,  as  well  as  the 
loose  deposits,  are  found  in  pockets  of  varying  richness,  separated  by  more  or  less  bar- 
ren material,  either  directly  upon  the  Bangor  limestone  or  within  the  overlying 
Lafayette  formation.  As  has  been  stated,  the  surface  of  the  Bangor  limestone  is 
irregular,  and  many  of  the  ore  deposits  seem  to  have  been  se^gated  at  places  where 
this  surface  is  most  uneven.  Hollaws  or  depressions  in  the  limestone  appear  to  have 
been  favorable  places  either  for  the  precipitation  of  the  ore  or  for  the' collection  of  ore 
debris  that  has  been  transported  to  the  recion  by  wave  or  stream  action. 

According  to  position,  tne  ore  may  be  divided  into  two  types — (a)  masses  that  lie 
directly  on  the  Bangor  limestone  or  on  the  clay  residual  from  the  limestone,  and  (6) 
loose  ore  that  occurs  higher  up,  mixed  with  the  Lafayette  loam.  The  ore  of  type  a  is 
the  more  limited  in  extent,  but  usually  the  richer  of  the  two,  as  it  contains  gravel  only 
in  a  few  cavities  or  cracks  within  the  mass.  In  places  over  this  ore  and  at  the  base  of 
the  loose  loam  and  gravel  of  the  Lafavette  there  is  a  very  hard  pebbly  conglomerate 
with  siliceous  iron-oxide  cement.  The  ore  is  medium  to  dark  brown  in  color,  and 
may  be  granular  and  easily  broken  or  may  be  hard  and  composed  of  la^  lumps 
cemented  or  welded  together.  Masses  of  ore  commonly  cover  or  surroimda  **clay 
horse  "  or  "white  horse,'  which  is  a  thin  reef  or  pinnacle  of  light-colored  residual  clay 
that  grades  into  the  argillaceous  limestone  below.  The  clay  at  a  few  places  contains 
small  amounts  of  fine-grained  ore  that  may  have  been  compreeeed  into  it.  *  *  * 
At  manv  places  in  the  hollows  of  the  limestone  between  the  ** white  horses"  the  ore 
is  found  in  solid  masses  locally  10  to  15  feet  thick  and  containing  but  little  foreign 
matter.    Many  bowlders  and  masses  of  the  ore  contain  cavities  that  are  partly  or  com- 

letely  filled  with  a  fine-grained  white  to  yellow  clay  or  powder,  the  condition  of  this 

lling  depending  on  the  quantity  of  moisture  present. 

Most  of  the  ore  of  type  b  consists  of  pebbles  and  lumps,  but  it  also  occurs  in  fragments 
of  all  sizes,  ranging  from  a  coarse  sand  to  bowlders  a  foot  thick.  The  Lafayette  loam 
in  which  this  ore  occurs  commonly  contains  pebbles  of  fossiliferous  chert  and  of  pink 
quartz,  and  these  in  places  enter  into  the  recentlv  cemented  conglomerate  that  lies 
over  the  ore  of  class  a.  In  certain  places  the  pebbles  of  ore  have  been  sorted  and  con- 
centrated by  nature  so  as  to  form  huge  placer  deposits. 

The  relations  of  the  two  types  of  ore  suggest  that  the  ore  a  was  accumulated  in  pre- 
Lafayotte  time,  and  that  the  ore  b  was  derived  from  it  mechanically  in  fragmentary 
form  and  w(jrked  up  into  the  banal  c:onglomerate  and  loose  gravel  of  Uie  La&yette 
formation. 

The  following  description  of  the  ores  at  Nunnelly  given  by  Hayes 
and  Ulrich^  is  typical  of  the  Tennessee  region: 

Largo  doposits  of  limonite  or  brown  ore  are  found  embedded  in  red  clay  (at  Nunnelly). 
Some  waterworn  pebbles  are  found  at  the  surface,  sometimes  cemented  into  a  con- 
glomerate by  iron  oxide.  It  appears  prol)ablo,  therefore,  that  the  region  has  been  cov- 
ered by  alluvial  deposits,  but  tliat  they  have  been  almost  entirely  removed,  and  that 
the  great  depth  of  clay  found  associated  with  the  iron  is  doubtless  residual,  beinff  de- 
rived from  the  weatheriii«;  of  the  St.  Louis  limestone.  Abundant  fra^ents  oi  the 
chert  associated  with  the  (lay  and  iron  are  proof  of  this  origin.  The  iron  occurs  in 
irregular  pockets,  frequently  in  tlie  form  of  geodes,  which  range  in  size  from  a  few 
inches  to  several  feet.  The  exact  conditions  under  which  these  iron  ores  were  segre- 
gated is  not  clearly  understood.  Evidently  conditions  at  these  particular  points  were 
favorable  for  the  deposition  (;f  iron  wliich  replaced  the  limestone  removed  by  solution. 


fi] 
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Limoniie  gossan  ore. — ^Limonite  gossan  deposits  resulting  from  the 
oxidation  or  pyrite  and  pyrrhotite  veins  are  found  locSly  in  the 
crystalline  areas  of  New  England  and  in  the  Piedmont  rerion. 
They  have  been  worked  principally  in  Virginia  and  North  CorcSina, 
forming  the  basis  of  the  first  iron  industry  m  these  States.  At  pres- 
ent only  a  few  deposits  of  this  type  are  being  mined.  Many  have  oeen 
exhausted,  and  some  have  been  abandoned  for  more  profitable  fields. 

Bog  ore. — Bog  ore  occurs  in  superficial  deposits  in  the  crystalline 
areas  of  New  England,  southeastern  New  York,  and  in  the  Coastal 
Plain  area  in  New  Jersey  and  southward.  These  ores  have  been 
mined  occasionally  for  fluxing  piuposes  and  for  use  in  the  steel  in- 
dustry, but  they  have  never  been  of  great  commercial  importance. 

MAGNETITE. 

Non^Uaniferous  TyKMfn^fi^.— Nontitaniferous  magnetite  deposits 
occur  in  the  Adirondack  region,  in  southeastern  New  York  and 
northern  New  Jersey,  in  southeastern  Pennsylvania,  and  at  numerous 
localities  in  the  Piedmont  region  of  the  Southern  States.  The 
Adirondack  deposits  occur  in  general  in  two  areas:  (1)  Within  the 
Lake  Champlam  basin  east  and  northeast  of  the  Adirondack  Moun- 
tains, and  (2)  in  St.  Lawrence  Coxmty  west  of  the  Adirondack  Moim- 
tains.  The  Pennsylvania  deposits  are  confined  largely  to  Bucks, 
Lehigh,  and  Berks  counties.  The  deposits  in  the  Southern  States 
may  De  grouped  into  several  districts:  (1)  The  southern  Virginia  dis- 
trict; (2)  Ashe  County,  N.  C. ;  (3)  the  Cranberry  district.  North  Caro- 
lina; and  (4)  the  Kings  Mountain  district.  North  Carolina.  In  all 
these  districts  the  ores  are  similar  in  occurrence  and  are  associated 
with  the  same  types  of  rocks. 

The  AdirondacK  ores  are  associated  with  metamorphosed  rocks  of 
either  sedimentary  or  imdetermined  origin.  The  seaimentary  rocks 
are  gneisses  of  varying  composition,  biotite  and  hornblende  schists, 
amphibolite  and  locafly  crystalline  limestones,  all  of  the  Grenyille 
series.  The  rocks  of  imdetermined  origin  are  largely  acidic,  syenitic, 
and  granitic  gneisses  of  Saranac  formation.  The  ores  of  northern 
New  Jersey  are  found  in  gneisses  of  probable  sedimentary  origin  and 
in  associated  crystalline  limestone ;  those  of  Pennsylvania  occur  in 
^eisses  and  scmsts  of  varying  composition.  Li  Virginia  the  depos- 
its occur  in  gneisses  and  crystalline  limestones;  farther  south  they 
are  associated  chiefly  with  gneisses  and  schists. 

The  Adirondack  ores  «  occur  in  elongated  deposits  parallel  to  the 
structiu'e  of  the  rocks.  The  deposits  are  variously  described  as  beds, 
lenses,  or  pods,  according  to  their  form  and  extent.  At  a  few  locali- 
ties the  deposits  are  irregular  in  form,  but  for  the  most  part  they  have 
a  much  greater  length  and  depth  than  width.  They  lie  along  the 
planes  of  foliation  in  the  inclosing  rocks  and  in  many  places  conform 
minutely  to  the  folding  and  other  structures  in  these  rocks.  In 
places  the  deposits  extend  along  the  strike  of  the  rocks  for  such  dis- 
tances that  they  are  best  described  as  beds;  while  elsewhere  they  are 
thick  and  short  and  roughly  lens  shaped.  Again  they  are  pod  shaped, 
pitching  at  varying  angles  below  tne  siurface.  The  dip  of  the  de- 
posit is  always  the  same  as  that  of  the  structures  in  the  inclosing 

•  Newland,  D.  H..  and  Kemp,  J.  F.,  Geology  of  the  Adirondack  magnetic  iron  ores:  BuIL  New  York 
State  Mus.  No.  110. 1906. 
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rocks  which  is  in  general  steep  and  in  many  places  vertical.  The 
width  of  the  deposits  varies  from  a  few  inches  to  50  feet  or  more,  the 
length  varies  up  to  300  or  400  yards,  and  the  depth  may  range  aoove 
600  feet.  The  ores  range  from  pure  magnetite,  carrying  60  to  70  per 
cent  metallic  iron,  to  impure  mixtures  of  magnetite  with  minerals 
composing  the  wall  rock,  such  as  quartz,  feldspar,  pyroxene,  horn- 
blende, etc.  When  ores  contain  less  than  50  per  cent  iron  they  re- 
quire concentration;  when  they  contain  less  than  36  per  cent  they 
are  not  worked.  The  concentrates  contain  from  62  to  70  per  cent 
metallic  iron.  The  ores  contain  varying  percentages  of  silica  accord- 
ing to  the  amount  of  gangue  material  present.  'Hie  phosphorus  and 
sulphur  varj  in  different  deposits  as  well  as  in  different  parts  of  the 
same  deposit.  Sulphur  is  generally  higher  in  the  ores  of  the  Gren- 
vUle  series  on  account  of  the  presence  of  pyrite  in  these  rocks.  The 
phosphorus  content  ranges  from  0.01  per  cent  for  66  per  cent  ores  to 
about  2  or  3  per  cent,  as  a  result  of  which  the  ore  is  separated  into 
three  grades:  (1)  High-grade  low  phosphorus;  (2)  Bessemer;  and  (3) 
non-Bessemer.  In  general  the  ores  which  contain  the  greatest 
amoimt  of  gangue  material  are  lowest  in  phosphorus. 

The  deposits  of  northern  New  Jersey  occur  either  as  layers  or  bands 
in  the  crystalline  Franklin  limestone  or  as  interleaved  layers  in  the 
associated  gneisses.  The  following  description  of  the  deposits  is 
given  by  Bayley.* 

The  ore  *  *  *  consists  of  an  intimate  mixture  of  magnetite,  hornblende, 
Pjjrroxene,  quartz,  feldspar,  biotite,  apatite,  sphene,  and  pyrite  in  varying  propoF- 
tions.  Hornblende,  pyroxene,  and  apatite  are  the  most  persistent  of  the  components 
aside  from  magnetite,  and  quartz  is  common.  Apatite  is  present  as  small  ^reen, 
gray,  or  brown  |^ranules,  at  some  places  in  large  quantity  and  at  others  in  minute 
traces.  Pyrite  is  almost  universally  present,  but  in  much  of  the  ore  only  sparingly. 
Some  of  it  is  in  the  form  of  veinlets  which  were  formed  after  the  magnetite.  Calcito 
is  locally  present  as  a  late  introduction  *  *  *  in  thin  layers  along  fractures. 
Manganese  has  been  found  by  almost  all  analyses  of  specimens.  *  *  ♦  The  min- 
erals associated  with  the  magnetite  in  the  ore  are  the  same  as  those  in  the  surrounding 
gneiss.  *  *  *  There  is  usually  no  sharp  line  of  demarcation  between  the  ore  ^nd 
the  rock,  the  former  passing  into  the  latter  by  gradual  diminution  in  the  quantity  of 
magnetite  present.  In  some  places,  however,  the  line  between  the  two  is  plainly 
marked  and  the  rock  beyond  the  line  is  almost  entirely  free  from  magnetite.  Many 
seams  and  mask^es  of  rock  (jjneiss  or  pegmatite)  are  inclosed  in  the  ore  and  in  places 
are  entirelv  Hurrounded  by  it.  *  *  *  Practically  all  of  the  rich  ore  bodies  are  dis- 
tinctly pod-nhapod  lenses,  with  the  longitudinal  planes  of  the  pods  parallel  to  the  dip 
of  the  foliation  in  tho  neighboring  gneisses  and  their  longer  axes  conforming  with  the 
pitch  of  the  rock  structure.  Usually  a  number  of  these  lenses  lie  one  above  another 
in  tho  same  plane,  all  pitching  and  dipping  in  the  same  direction.  The  pods  are 
known  as  slioota  and  the  comparatively  barren  rock  between  them  as  pinches.  ♦  ♦  ♦ 
The  pinches,  though  poor  in  ore,  are  not  entirely  barren.  In  some  veins  the  walls 
cloHO  in,  reducing  the  width  of  the  ore  bo<iies  to  a  few  feet  or  even  a  few  inches. 
More  coininonly,  however,  the  space  between  the  shoots  is  occupied  by  rocks,  which 
in  eomo  ])lae(\s  is  a  pegmatite  lull  of  magnetite,  in  others  is  country  rock  (gneiss) 
traversed  by  a  f<'W  or  many  yory  narrow  stringers  of  magnetite  connecting  the  shoots 
with  one  another,  and  in  still  others  is  a  mass  of  coarso  hornblende  cryelals  cut  by 
tiny  veinlets  of  ore  running  parallel  with  the  general  direction  of  the  gneiss. 

Titan  iff  rous  viagnetite.- -L.av<;:o  deposits  of  titanifcrous  magnetite 
occur  ill  tho  Adirondack  K^^ion,  and  minor  deposits  are  known  in 
northern  Rhode  Island  and  in  the  Pieihnont  region  of  Virginia  and 
North  CaroHna.  Tlie  lar<i;est  of  the  Adirondack  deposits  are  in  the 
Lake  Sanford  district,  and  smaller  ones  occur  in  the  Lake  Champlain 
basin.     In  northern  Khodc*.  Island  ore  occurs  at  Iron  Mine  Hill  near 


a  Bayley,  W.  S.,  Iron  ore:  Pa^ssaic  folio  (No.  157;,  (leol.  Atlas  V.  S.,  U.  S.  Geol.  Survey,  1908,  pp. 23-3ft. 


ntON  ORES,  PIG  IBON,  AND  STEEL.  91 

Woonsocket.  The  Virginia  deposits  occur  in  the  eastern  part  of 
Page  County  and  other  localities  along  the  Blue  Ridge;  the  North 
Carolina  deposits  are  found  in  the  Greensboro  district  and  in  Ashe 
County. 

The  titaniferous  magnetite  deposits  almost  without  exception  are 
associated  with  basic  igneous  rocks  of  the  gabbro-anorthosite  group. 
In  the  Adirondacks  the  anorthosite  was  the  earliest  of  the  intrusive 
igneous  rocks,  followed  immediately  by  the  gabbro  and  later  by  the 
syenite  and  granite.  The  ores  are  associated  largely  with  gabbjo 
cukes  and  masses  which  occur  at  intervals  in  the  anorthosite  area, 
but  several  large  deposits  in  the  Lake  Sanford  district  are  inclosed 
directlv  in  the  anortnosite.  The  small  deposits  associated  with  gab- 
bro dikes  have  a  tabular  form  with  the  longer  diameter  parallel  to 
the  wall  of  the  dike;  the  large  bodies  in  the  anorthosite  are  irregular 
in  form  and  have  ill-defined  borders.  The  deposits  are  of  approxi- 
mately the  same  age  as  the  inclosing  rocks,  and  both  are  simply 
different  phases  of.  the  same  rock  mass.  The  ore  consists  of  mag- 
netite ana  ilmenite,  both  of  which  occur  in  the  gabbro  and  anortho- 
site as  accessory  minerals.  The  deposits  are  simply  local  segrega- 
tions of  these  minerals  formed  during  the  cooling  of  the  igneous 
mass;  they  grade  from  pure  iron  ore  (magnetite  and  umenite)  throueh 
a  gabbro  or  anorthosite  rich  in  magnetite  and  ilmenite  to  an  ordi- 
nary gabbro  or  anorthosite  carrying  these  minerals  in  minor  quan- 
tities. 

The  richest  titaniferous  iron  ores  contain  about  60  per  cent  iron, 
this  being  somewhat  lower  than  the  percentage  of  iron  in  the  non- 
titaniferous  ores.  The  titanic  oxide  (TiOj)  is  rarely  below  8  or  9 
per  cent,  and  for  the  majority  of  deposits  averages  15  per  cent.  The 
variation  in  titanic  oxide  content  is  due  to  a  variation  in  the  relative 
amounts  of  ilmenite  and  magnetite  in  the  ores. 

The  titaniferous  iron'  ores  of  Page  County,  Va.,  occur  in  small 
irregular  deposits  in  a  basic  syenite  (unakite).  They  are  impure, 
being  mixed  with  considerable  amounts  of  minerals  composing  the 
inclosing  rock. 

Contact  magnetite, — Magnetite  deposits  of  the  Cornwall  type  are 
found  only  in  southeastern  Pennsylvania.  The  principal  deposits 
occur  near  Boyertown  and  Reading,  Berks  County;  Cornwall,  Leba- 
non County;  and  Dillsburg,  York  County.  Small  deposits  are  found 
near  Warwick,  Chester  County,  and  Hummelstown,  Dauphin  County. 

Hie  ores  occur  at  the  contact  of  intrusive  masses  of  Triassic  dia- 
base where  they  have  intruded  replaceable  sediments.  The  prin- 
cipal deposits  occur  along  the  northern  edge  of  the  Mesozoic  Newark 
belt,  where  the  diabase  is  intruded  into  limestones  and  limy  shales  of 
Cambro-Ordovician  age,  but  locally  small  deposits  are  found  at  the 
contact  of  the  intrusive  masses  with  Triassic  sandstones  and  shales. 
The  York  Counter  and  Warwick  deposits  lie  in  Mesozoic  strata;  the 
Cornwall  deposit  is  situated  at  the  top  of  ^'No.  II"  limestone  of  the 
Pennsylvama  section  just  under  ''No.  Ill"  C'Hudson")  shale;  the 
other  deposits  occur  near  the  base  of  ''No.  II"  limestone. 

TTie  following  description  of  the  deposits  is  given  by  Spencer.^ 

The  Cornwall  type  of  iron  ore  is  so  called  from  the  important  Cornwall  mine  in 
Lebanon  County,  Pa.    The  ores  are  essentially  magnetite,  but  they  contain  py rite  in 

«  Spenoer,  A.  C,  Magnetite  deposits  of  the  C  omwall  type  in  Pemisylvania:  Bull.  U.  S.  Geol.  Survey 
No.  360, 1006,  p.  10. 
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amounts  which  make  it  necessary  to  roast  them  before  they  can  be  used  in  the  blast 
furnace.  Some  specular  hematite  occurs  in  certain  of  the  mines,  but  the  amount  of 
this  mineral  is  relatively  imimportant. 

The  ore  occurs  in  large  and  small  masses  of  varying  form,  either  entirely  incloeed 
by  stratified  sedimentary  rocks  or  lying  in  such  rocks  where  they  come  m  contact 
with  masses  of  intrusive  diabase.  The  ore  minerals  appear  to  have  been  formed  by 
more  or  less  complete  chemical  substitution  in  the  body  of  the  rock,  the  portion  of  the 
rock  not  replacea  constituting  the  principal  gangue  of  me  ore.  Aside  from  the  deposi- 
tion of  the  iron  minerals,  the  limy  strata  associated  with  the  ore  bodies  show  remark- 
ably little  metamorphism,  and  though  a  few  characteristic  minerals  of  contact  meta- 
morphism  occur,  they  are  so  imcommon  as  to  almost  escape  observation.  The  Corn- 
wall mines  have  yielded  more  than  20,000,000  tons  of  ore  from  what  is  essentiidly  a 
single  great  ore  body,  though  it  contains  extensive  partings  of  barren  rock.  The  otner 
deposits  are  all  much  smaller,  though  several  of  them  are  still  of  important  size. 

The  iron  content  of  these  ores  is  extremely  variable,  but  as  the  ore  is  mined  prob- 
ably averages  not  far  from  45  per  cent.  Rather  constant  chemical  characteristics  aie 
low  phosphorus,  high  sulphur,  silica,  and  lime  and  magnesia,  and  the  presence  of 
copper. 

Limestone  magnetite, — Limestone  magnetite  deposits  are  found  near 
Big  Stony  Junction,  Giles  County,  near  Abmgdon,  Washington 
County,  and  elsewhere  in  southwestern  Virginia. 

The  ore  occurs  in  the  upper  formations  of  the  Shenandoah  group 
of  limestones  and  in  clays  derived  from  them.  The  deposits  are 
apparently  small,  though  indications  of  ore  are  found  over  a  wide 
area.  The  ore  usually  occurs  in  beds  in  the  limestone  and  in  lumps 
of  a  few  pounds  each  in  the  clay.  Iron  carbonate  superficially  altered 
to  limomte  occurs  in  the  limestone  associated  with  the  magnetite. 

The  ore  consists  of  a  mixture  of  magnetite  and  hematite  and  is  of 
high  grade,  being  very  low  in  phosphorus.  The  iron  content  ranges 
up  to  62  per  cent  or  more;  the  phosphorus  content  is  low. 

IRON   CARBONATE. 

Iron  carbonate  of  the  ^^  Coal  Measures.  ^^ — Bedded  iron  carbonate 
occurs  in  the  coal  horizons  of  the  Carboniferous  rocks  in  western 
Pennsylvania,  northern  West  Virginia,  eastern  Ohio,  and  northeast- 
ern Kentucky.  The  mining  of  these  ores  was  at  one  time  an  impor- 
tant industry,  but  has  practically  ceased  except  for  small  operations 
in  southeastern  Ohio. 

The  ores  are  carbonate  of  iron,  spathic  iron  ore  or  siderite,  except 
along  the  outcrop  and  for  variable  distances  in,  depending  on  tne 
character  of  the  overlying  material,  where  they  have  altered  to 
hydrous  ferric  oxide,  limonite. 

Carbonate  ores  occur  in  all  the  formations  from  upper  Mississip- 
pian  to  Permian,  but  the  most  important  commercial  norizons  are  m 
the  Pottsville  and  Alleghany  formations  of  the  lower  part  of  the 
Pennsylvanian.  The  most  important  horizon  is  at  the  top  of  the 
Vanport  or  *' Ferriferous'^  lunestone  in  the  lower  part  of  the  Alle- 
ghany formation.  This  ore  is  known  as  ^'buhrstone  ore,''  and  occurs 
throughout  the  region  mentioned.  Many  other  important  horizons 
of  varying  horizontal  extent  exist. 

The  ores  have  been  divided  into  four  classes,^  viz:  (1)  Limestone 
ores,  (2)  block  ores,  (3)  kidney  ores,  and  (4)  black  band  ores. 

(1)  The  limestone  ores  are  those  which  occur  upon  or  very. near 
the  top  of  a  limestone  stratum.     There  are  several  important  hori- 

o  rhalen,  W.  (\,  Kcononilc  k'colojrv  of  tlio  Kcnova  quadrangle,  Kentucky,  Ohio,  and  West  Viretnte: 
BuU.  U.  8.  Geol.  Survey  No.  34y,  1908,  p.  122. 
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zons  at  which  this  ore  occurs^  but  the  most  important  is  that  just 
above  the  Vanport  limestone.  At  this  horizon  ore  occurs  in  many 
places  in  the  Carboniferous  area  of  Pennsylvania,  Ohio,  West  Vir- 
ginia^ ana  Kentucky.  The  Vanport  limestone  ranges  up  to  8  or  10 
feet  m  thickness,  and  the  ore  aoove  it  varies  from  a  few  inches  to 
sever^  feet  in  thickness.  In  some  places  extreme  variations  in  thick- 
ness may  occur  in  the  ore  bed  in  short  distances,  thus  giving  it  a 
pockety  character.  Locally,  either  or  both  ore  and  limestone  are 
absent  over  considerable  areas.  The  ore  is  altered  to  limonite  along 
the  outcrop,  and  it  is  this  portion  chiefly  which  has  been  mined. 
The  limomte  is  usually  brown  or  red  and  dense  and  close  grained. 
It  is  fine  and  uniforaoly  rich  in  iron.  Most  of  this  ore  has  been 
removed.  The  carbonate  ore  is  dense,  close  grained,  and  bluish  or 
grajrish  in  color.  The  metallic  iron  in  the  limonite  ranges  from  40 
to  50  per  cent;  that  in  the  carbonate  from  25  to  40  per  cent.  Other 
limestone  ores  occur  at  several  horizons,  but  they  are  much  more 
limited  in  their  extent,  occurring  only  locallv  over  small  areas. 

(2)  The  block  ores  are  so  called  because  they  cleave  into  square  or 
rectangular  prisms  when  mined.  They  consist  of  carbonate,  except 
at  the  outcrop,  where  they  are  altered  to  limonite.  Most  of  the 
block  ores  are  in  the  Pottsville  formation  and  the  lower  part  of  the 
Alleghany,  and  they  are  best  developed  in  the  western  part  of  the 
district.  They  are  more  persistent  than  the  limestone  ores,  and  indi- 
vidual beds  retain  uniform  thickness  over  wider  areas.  The  beds, 
however,  differ  greatly  in  regard  to  thickness  and  quality  of  ore, 
though  as  a  rule  they  are  leaner  than  the  limestone  ores.  The  chief 
impurity  is  sand.  In  general  the  thick  beds  contain  a  lower  grade  of 
ore  than  the  thin  beds. 

(3)  The  kidney  ore  occurs  in  peculiar  rounded  massies  in  clay  or 
shale.  The  deposits,  though  occurring  at  distinct  stratigraphic  nori- 
zions,  are  not  m  dennite  beds  like  the  preceding,  but  are  scattered 
through  zones  3  to  6  feet  in  thickness.  They  are  best  developed  in 
the  -flleghany  formation  above  the  Vanport  limestone.  Like  the 
preceding  ores,  they  are  altered  to  limomte  along  the  outcrop.  As 
regards  CTade  these  ores  compare  very  favorably  with  the  limestone 
and  block  ores. 

(4)  The  black  band  ores  include  beds  of  carbonate  of  iron,  which 
contain  less  or  more  bituminous  and  earthy  matter.  They  generally 
occur  interbedded  with  bituminous  shale.  The  ore  is  carbonaceous 
siderite,  occurring  in  lavers  a  few  inches  in  thickness  interbedded 
with  shale  layers  through  a  zone  varying  in  thickness  up  to  10  or  15 
feet.  Tlie  ore  is  gener^uly  of  a  higher  grade  than  the  other  carbonate 
ores. 

Iron  carbonate  in  sediments  of  the  Coastal  Plain. — ^Lenses  and  layers 
of  iron  carbonate  in  the  form  of  kidneys  occur  interbedded* with 
Cretaceous  sediments  of  the  Coastal  Plain  in  Maryland,  near  Muirkirk, 
and  other  places  between  Baltimore  and  Washington.  Considerable 
quantities  of  ore  have  been  mined,  but  at  present  operations  have 
been  suspended. 

Iron  carbonate  in  limestone  in  southwestern  Virginia. — A  few  small 
deposits  of  iron  carbonate  occur. in  the  Chickamauga  limestone  in 
southwestern  Virginia  in  association  with  limestone  magnetite  ores. 
They  are  altered  near  the  surface  to  limomte. 
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IBON  SULFHIDB. 

Ifcn  mdpMdea. — ^Both  pyrite  and  pyrrhotite  occur  in  many  locali^ 
ties  in  the  ciTBtalline  rocks  of  the  Piedmont  jes^on,  and  pyrite  alone 
is  foiind  locally  in  small  deposits  in  Paleozoic  umeetone  and  quartz- 
ite.  The  deposits  in  the  ci3^talline  rocks  are  usually  in  Teins ;  thosa 
in  the  sediments  are  usually  disseminated.  They  give  me  to  JunonitQ 
gossan  deposits. 

Iron  sulphides  are  used  in  the  manufacture  of  sulphuric  add  and 
the  iron  oxide  residue  (blue  biUy)  is  frequently  used  m  blast  fomacea 
for  the  production  of  pig  iron. 

CENTRAL  DISTRICT. 

The  iron  ores  of  the  central  district  may  be  classified  as  followa: 

HernaHU: 

Soft,  hard,  and  specular  hematite  asBodated  with  Uie  pre-Camhrian  Iml  faiiia- 

tiona  of  the  Marquette,  Menomiiiee,  Pendcee-Gogebic,  Menbiiy  Yen^Uoa, 

Ouyuna,  and  Baraboo  langes,  Lake  Superior  diatrict. 
Specular  hematite  aasodated  with  porphyry  in  the  Oiark  ropony 

MiflBouri. 
Specular  hematite  aanodated  with  Cambrian  eandatone  in  Uie  Omtk } 
Clinton  hematite  in  eastK^entral  Wiaoooain  and  in  MisKnui. 
Red  hematite  in  the  Carboniferoua  rocks  of  central  liissouii. 
Brown  ore: 

Brown  iron  ores  of  the  Claiborne  formation  (Tertiary)  in  northeastern  Tbebm  and 

northwestern  Louisiana. 
Brown  iron  ores  of  the  Osark  region. 
Bog  ore  in  central  and  northwestern  Wisconsin. 
Limonite  gossan  associated  with  the  lead  and  sine  deposits  in  Wiaconain,  Illiiioiai 

and  Iowa. 
MagnHite: 

Magnetite  formed  b^  regional  and  contact  metamorphism  of  the  pre-Oamlniaii 

hematite  deposits  in  the  Marquette,  Mesabi,  and  Qunflint  langeSy  Lake 

Superior  district. 
Titaniferous  magnetite  in  gabbro  in  northern  Minnesota. 
Iron  carbonate: 

Iron  carbonate  and  silicate  composing  the  unaltered  iron  formation  in  the  Labs 

Superior  district. 
Iron  sulphide: 

Pyrite  and  marcasite  associated  with  the  lead  and  zinc  deposits  in  Wiaoonrin, 

Illinois,  and  Iowa. 

HEMATITE. 

Lake  Superior  hematite. — The  Lake  Superior  hematite  depoats  con- 
stitute by  far  the  most  important  type  of  iron  ore  in  tne  IJnited 
States  and  yield  about  four-fifths  of  tne  total  annual  product.  Thqf 
are  grouped  into  seven  minor  districts  or  ranees,  viz:  The  (a)  Ver- 
milion, (b)  Mesabiy  and  (c)  Cuyuna  ranges  of  northern  Ifinnesota: 
the  (d)  Penokee-Gogebic,  (e)  Marquette  (including  the  Republic  and 
Swadzy  areas),  and  (/)  Menominee  (including  the  Crystal  rallSi  Iran 
River,  Metropolitan,  and  Florence  areas)  ranges  of  nordiem  Michi- 


gan and  Wisconsin,  and  the  (g)  Baraboo  range  of  southern  Wia 

Other  districts  with  similar  ore  occur  in  Ontario  and  north  and  nortli- 
east  of  Lake  Superior. 

The  rocks  of  the  Lake  Sui)erior  district  range  in  age  from  Ai¥>lifa^^ 
to  Cambrian  with  the  following  succession: 


..y^.  -J 
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Suaxsmon  of  rocks  in  Lake  Superior  iron-ore  district. 
Cambrian: 

PotBdam  sandstone. 
Algonkian: 

Keweenawan  series  (sediments,  trap,  gabbro,  etc.)- 
Huronian  series: 

Upper  Huronian  quartzite,  iron  formation,  and  slate. 
Middle  Huronian  quartzite,  iron  formation,  and  slate. 
Lower  Huronian  quartzite,  conglomerate,  dolomite,  slate,  iron  formation,  and 
intrusives. 
Archean: 

Laurentian  series  (granite,  gneiss,^  and  porphyry). 

Keewatin  series  (^eenstone,  basic  schists,  and  iron  formation). 

Of  these  rocks  only  the  upper  and  middle  Huronian  and  the  Kee- 
watin contain^  productive  iron-ore  deposits.*  Iron  ores  occur  in  the 
upper  Huronianj  in  the  Mesabi,  Cuyuna^  Penokee-Gogebic,  and 
Menominee  distncts;  in  the  middle  miroman,  in  the  Baraboo  dis- 
trict j  in  both  the  upper  and  the  middle  Huronian ,  in  the  Marquette 
district;  and  in  the  Keewatin,  in  the  Vermilion  district. 

The  iron  ores  are  confined  to  the  iron  formations,  in  which  they 
occur  as  local  concentration  deposits,  resulting  largely  from  the 
leaching  out  of  silica  from  the  iron  formation,  thou^  partly  from 
additional  precipitation  of  iron  oxide.  The  iron  formations  are 
bedded  deposits  consisting  chiefly  of  a  mixture  of  chert  or  quartz  and 
ferric  oxide  segregated  in  oands  or  mingled  irregularly.  Banded  iron 
formation  which  has  become  highly  crystalline  through  metamor- 
phism  and  in  which  the  bands  are  bright  red  is  known  as  jasper.  The 
ordinary  reddish-gray  iron  formation  consisting  of  banded  or  irregu- 
larly intermingled  chert  and  iron  oxide  is  known  as  ferruginous  chert; 
on  the  Mesabi  range  the  local  name  'Haconite''  is  applied  to  it. 
TTiere  are  many  otner  subordinate  phases  of  the  iron  formations 
resulting  from  metamorphism  or  from  an  admixture  with  other  sedi- 
ments. Locally,  masses  of  cherty  iron  carbonate  and  hydrous  fer- 
rous silicate  (greenalite)  occur,  wmch  are  supposed  to  be  remnants  of 
the  original  form  in  which  the  iron  formations  were  deposited. 
Greenalite  is  characteristic  of  the  Mesabi  district,  and  cherty  iron 
carbonate  occurs  in  all  the  other  districts.  The  ferruginous  chert 
was  formed  by  the  weathering  of  the  iron  carbonate  and  greenalite. 
Where  the  cherty  iron  carbonate  has  been  altered  by  contact  or 
r^onal  metamorphism,  local  areas  of  amphibole-magnetite  rocks 
occur.  Where  the  ferruginous  chert  was  metamorphosed,  jasper  is 
found.  Frequently  layers  and  lenses  of  slate  are  found  interbedded 
with  the  iron  formation,  and  these  show  all  gradations  to  ferruginous 
chert.  Paint  rock,  a  decomposed  s^ate  deeply  stained  and  impreg- 
nated with  ferric  oxide,  is  characteristic  of  many  of  the  iron-ore 
deposits.  It  forms  from  slate  lenses  at  the  same  time  that  the  altera- 
tion of  the  surrounding  iron  formation  to  iron  ore  and  ferruginous 
chert  is  taking  place.  The  last  and  most  important  phase  of  the  iron 
formation  is  the  iron  ore  itself,  which  occurs  locally  along  the  out- 
crop of  the  iron  formation  where  meteoric  waters  have  had  a  chance 
to  operate  and  where  favorable  conditions  for  concentration  prevail. 

Tne  rocks  have  suffered  folding,  faulting,  and  metamorphism  to 
varying  degrees  in  the  different  ranges,  and  these  have  influenced 

•  Leith,  C.  K^  A  sammary  of  Lake  Superior  geology  with  spedal  reference  to  recent  studies  of  the  Iron- 
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the  form  and  character  of  the  ore  deposits,  so  that  there  is  considerable 
variation  in  different  districts  and  oifferent  parts  of  the  same  district. 

(a)  The  Vermilion  range  is  in  northern  Minnesota  in  the  northern 
part  of  St.  Louis  and  Lake  counties.  The  principal  ore  deposits  are 
m  the  vicinity  of  Tower  and  Ely^  and  occur  in  iron  formation  of 
Keewatin  age.  The  rocks  are  intricately  folded  and  intensely 
metamorphosed,  so  that  the  iron  formation  is  largely  altered  to 
jasper.  The  country  rock  is  for  the  most  part  greenstone  in  which 
the  jasper  is  infolded  in  local  synclinal  basins  or  troughs,  so  that 
areally  it  occurs  in  small  patches  surrounded  by  ^eenstone.  The 
ores  are  associated  with  tne  jasper  in  these  trougns  and  generally 
have  a  foot  wall  of  greenstone.  They  consist  of  dense,  hard,  blue  or 
red  hematite,  often  orecciated  but  rarely  specular. 

(6)  The  Mesabi  range  is  in  central  St.  Louis  and  southeastern 
Itasco  counties,  Minn.  The  prindpal  ore  deposits  are  in  the  vicinity 
of  Mesaba,  Colby,  Biwabik,  McKjnley,  Sparta,  Eveleth,  Virginiai 
Mountain  Iron,  Buhl,  Chisholm,  Hibbing,  Stevenson,  and  Nashwauk. 
The  rocks  of  this  region  have  simered  less  folding  and  metamorphism 
than  those  of  the  other  ranges.  They  dip  slightly  to  the  soutneasti 
so  that  the  iron  formation  outcrops  in  a  general  northeast-southwest 
belt.  There  are  minor  transverse  folds.  Above  the  iron  formation 
and  to  the  south  is  a  thick  slate;  underneath  it  is  a  thin  quartzite 
imderlain  by  granite  or  grayivacke  and  slate  of  lower-middle  Huronian 
age,  the  former  composing  the  Giants  range  north  of  the  district. 
The  iron  formation  is  largely  ferruginous  chert,  but  at  the  eastern 
end  of  the  range  a  heavy  gabbro  formation  has  metamorphosed  it  to 
aniphibole-magnetite  rock. 

The  iron  ores  cover  large  areas  along  the  outcrop  of  the  iron  formar 
tion  and  are  irregular  in  their  occurrence,  though  in  general  they  are 
best  developed  and  most  abundant  at  the  minor  transverse  folds.  The 
deposits  are  very  irregular  inshape,  frequently  having  big  arms  extend- 
ing from  the  main  deposits,  and  these  in  places  connect  with  other 
deposits.  They  are  of  great  horizontal  extent  as  compared  with 
their  vertical  extent,  being  usually  not  more  than  200  feet  in  depth, 
while  they  may  extend  continuously  in  a  horizontal  direction  for  a 
mile  or  more.  Mining  is  carried  on  largely  in  large,  shallow,  open 
pits,  the  ore  being  loaded  with  steam  shovels  directly  on  railway 
cars  and  shipped  wdthout  concentration.  There  are  a  few  under- 
ground mines,  and  here  the  mining  is  carried  on  either  by  milling  or 
by  the  regular  underground  methods. 

The  ore  is  a  soft  porous  brown,  red,  or  blue  hematite  of  high  grade. 
It  shows  the  layering  of  the  original  iron  formation,  and  in  places  the 
ore  layers  can  be  traced  directly  into  the  iron  formation  bounding  the 
deposit.  Tlie  ore  layers  generally  show  a  slumping  near  the  contact, 
showing  that  material  has  been  leached  from  the  iron  formation  during 
the  process  of  ore  conc^entration.  In  many  instances  ore  bodies  are 
bounded  by  joint  planes.  The  following  description  of  the  factors 
controlling  the  ore  deposition  on  the  Mesabi  range  is  given  by  Leith:* 

The  agent  of  the  alleration  is  water,  coming  more  or  less  directly  from  the  surface. 
carrying  oxyi^en  and  carbon  dioxicie.  The  coucentj^tion  of  the  ores  has  been  foima 
to  occur  wlicro  Huch  waters  liave  been  converged.  Various  factors  have  determined 
tliid   convergence — fracturing   and    brecciation   of   tlie   iron  formation,  existence  of 
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imperviouB.  layers  in  such  attitudes  as  either  to  converge  waters  coming  from  above 
or  to  impound  the  waters  and  deflect  their  course  between  two  layers.  *  *  *  The 
iron  formation  and  its  associated  rocks  lie  in  beds  on  the  south  slope  of  the  Giants 
ranse,  and  dip  off  gently  to  the  south  at  ancles  averaging  from  8^  to  10^.  In  addition 
to  tne  general  southward  tilting  of  the  beds,  they  are  gently  flexed  into  folds  with 
axes  transverse  to  the  trend  of  the  range.  Waters  falling  on  the  south  slope  of  the 
Giants  nmge,  and  flowine  to  the  south,  enter  the  eroded  edges  of  the  iron  formation 
and  continue  their  wav  aown  along  its  layers,  some  of  which  are  pervious  and  some 
of  which  are  slaty  ana  comparatively  impervious  to  water.  The  flow  thus  tends  to 
become  concentrated  along  the  axes  of  the  synclines  which  pitch  gently  to  the  south- 
ward. Such  synclines  are  not  necessarily  sunace  troughs.  They  are  evidenced  by  the 
attitude  of  the  layers  of  the  iron  formation,  and  may  not  be  apparent  in  the  unequally 
eroded  rock  sur^e  or  at  the  surface  of  the  irregular  covering  of  glacial  drift.  *  *  * 
Further  study  shows  that  other  factors  modify  the  circulation  of  water  and  the  localiza- 
tion of  the  ore,  and  that  these  secondary  factors  mav  be  locally  dominant. 

The  most  important  of  these  modifying  factors  is  the  fracturing  of  the  iron  formation 
which  has  furnished  numerous  trunk  channels  for  the  circulation  of  undercround 
waters.  The  water  has  been  confined  to  narrow,  irregular,  and  most  devious  tnmk  chan- 
nels formed  by  the  fracturing  of  the  iron  formation,  and  while  it  has  probably  followed 
the  fracture  openings  along  synclines  to  a  greater  extent  than  along  anticlines,  it  has 
not  filled  the  entire  syncline  formed  by  the  folding  of  the  iron  formation.  The  result 
is  that  the  ores  have  aevelopcKl  along  limited  and  irregular  areas  within  the  synclines. 
They  may  occupy  a  considerable  part  of  the  syncline,  in  which  case  the  synclinal 
structure  of  the  iron  formation  may  be  observed  in  the  layers  of  wall  rock  adjacent 
to  the  ores.  In  other  cases  they  occupy  so  small  a  proportion  of  the  syncline  that 
the  layers  of  the  iron  formation  in  the  aaj£u:ent  wall  rock  give  no  indication  of  synclinal 
dips.  Not  infrequently  several  more  or  less  independent  deposits  may  have 
developed  in  the  same  general  svncline,  as,  for  instance^  in  the  area  adjacent  to  the 
town  of  Vii^ginia.  To  put  it  briefly,  the  ores  show  such  a  position,  irregularity,  extent, 
and  relations  to  wall  rocks  as  to  make  applicable  the  expression  sometimes  neard  in 
the  district  that  the  ores  have  developea  through  the  ''rotting''  of  the  iron  formation 
alonff  fractures,  usually^  but  not  alwavs,  in  broad  svnclinal  areas. 

Omer  &ctors  modifymg  the  general  underground,  flow  of  water  in  the  Mesabi  iron 
formation  are  the  numerous  impervious  slaty  layers  within  the  iron  formation,  and 
the  Virginia  slate  capping  the  iron  formation  of  the  south;  all  of  which  have  consid- 
erable effect  in  directing;  water  circulation.  So  far  as  the  water  is  free  to  flow  south- 
ward through  the  iron  mrmation,  the  impervious  layers  serve  oitly  to  limit  the  flow 
below.  But  the  continuous  south  .dip  of  the  impervious  strata  carries  the  waters 
down  to  a  point  where  the  fi;round  is  saturated  and  the  waters  are  ponded  between 
impervious  layers  above  ana  below.  That  ponding  actually  occurs  is  shown  by  the 
fact  that  drill  holes  penetrating  the  slates  and  enterinj?  the  iron  formation  frequently 
meet  water  under  pressure,  indicating  artesian  conditions.  When  ponded,  the  water 
seeks  the  lowest  point  of  escape,  which  is  likely  to  be  found  near  the  north  margin  of 
the  slate  layers.  The  movement  of  the  water  toward  the  lowest  point  of  escape  causes 
a  considerable  lateral  movement  in  the  circulation,  and  this  lateral  movement  has 
probably,  at  least  in  part,  controlled  the  shape  of  certain  deposits  on  the  range  which 
nave  their  longer  dimensions  parallel  to  the  strike  of  the  la^^ers  of  the  iron  formation. 

The  ponding  of  the  water  and  consecjuent  overflow  has  still  another  effect.  Where 
pondea  the  flow  is  governed  by  the  point  of  lowest  escape  rather  than  by  the  shape  of 
the  impervious  basement.  When  water  is  drawn  off  at  the  edge  of  a  basin,  the  flow 
18  greatest  near  the  point  of  escape  and  diminishes  in  all  directions  away  from  that 
pomt.  This  statement  is  true  where  the  bottom  of  the  basin  is  flat  or  fluted;  hence. 
in  the  Mesabi  iron  formation,  where  the  water  is  ponded,  the  flow  is  concentratea 
near  the  point  of  lowest  escape  regardless  of  whether  this  be  over  a  syncline  or  anticline 
80  far  as  ooth  are  below  water  level.  The  lowest  point  of  escape  is  likely  to  be  over 
synclines,  but  the  surface  erosion,  both  by  daciai  and  meteoric  agencies,  has  been 
such  that  this  is  not  always  the  case.  For  tnis  reason  it  is  not  certain  that  iron-ore 
deports  near  the  edge  of  tne  Virginia  slate  or  near  the  edge  of  the  interstratified  slate 
layers  may  not  have  developed  along  arches  as  well  as  in  synclines  of  the  iron  forma- 
tion. 

The  above  facts  are  intimately  related  to  the  problem  of  finding  ore  under  the  solid 
black  Virginia  sfate.  The  question  is  frequently  asked.  Is  there  any  reason  why  ore 
shall  not  be  found  under  the  black  slate?  The  absence  of  ore  under  the  slate  has  not 
been  demonstrated  by  actual  drilling;  only  a  comparatively  few  holes  have  penetrated 
any  considerable  thickness  of  the  Vu^inia  slate  and  entered  the  iron  formation  below. 
Yet  such  holes  as  have  been  put  down  have  revealed  ore  only  near  the  slate  margin 
and  frequently  of  low  grade.    In  several  cases  the  iron  formation  beneath  the  elate 
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has  been  shown  to  be  of  a  green,  unaltered  variety,  indicatine  that  the  alteration 
necessary  for  the  development  ot  ore  deposits  has  not  gone  rar.  If  the  develop- 
ment of  the  ore  is  dependent  upon  a  vigorous  circulation  and  this  vigorous  circu- 
lation is  lacking  under  the  Vir^ia  slate  because  of  the  ponding,  we  n&ve  here  an 
adequate  cause  for  the  nonexistence  of  ore  deposits  under  the  black  slate.  Yet 
further  work  may  show  that  other  factors  have  entered,  and^  considering  the  extent 
and  value  of  the  new  iron-bearing  territory  which  would  be  thrown  open  were  ore 
found  under  the  Virginia. slate,  more  actual  drilling  seems  advisable  to  settle  the 
question. 

(c)  The  Cuyuna  district  extends  in  a  northeast-southwest  direction 
alon^  the  Northern  Pacific  Railway  in  the  vicinity  of  Aitkin,  Deer- 
wood,  and  Brainerd,  in  Crow  Wing,  Aitkin,  and  Morrison  counties, 
central  Minnesota.  Geologically  the  district  is  situated  along  a  series 
of  minor  northeast-southwest  anticlines  in  the  broad  synclinal  basin, 
on  the  northern  limb  of  which  is  the  Mesabi  district  and  on  the 
southern  limb  the  Penokee-Gogebic  district.  The  first  ore  was  dis- 
covered here  in  1904  by  drilling  along  a  line  of  magnetic  attraction 
near  Deerwood.  No  ore  has  been  shipped  from  this  district.  Leith 
gives  the  following  description  of  the  geology  and  structure  of  the 
district:* 

From  the  information  so  far  available,  consisting  largely  of  drill  samples,  the  suc- 
cession of  rocks  for  the  Cuyuna  district,  from  the  base  upward,  is  as  follows: 

Quartzite  and  its  altered  equivalents,  quartzose,  micaceous  and  hornblende 
schists. 

Iron  formation,  consisting  principally  of  iron  carbonate  where  unaltered,  but 
largely  altered  to  amphibole-magnetite  rock^  ferruginous  slates,  and  iron  ore. 
The  ores  thus  far  found  are  soft,  reddish,  slightly  nydrated  hematite,  reddish 
slaty  hematite,  and  hard  blue,  banded,  siliceous  ma^etite  and  hematite. 

Chloritic  and  carbonaceous  slate,  interbedded  m  its  lower  part  with  iron 
formation. 

Intrusive  granite  and  diorite,  principally  the  latter. 
Cretaceous  sediments. 
Glacial  drift,  80  to  350  feet. 
It  is  possible  that  some  of  the  igneous  rock  is  really  older  than  the  sedimentary 
series,  and  lip."  unconformably  beneath  it,  but  no  evidence  of  this  has  yet  been  found 
and  the  etructuriil  relations  do  not  favor  this  view. 

So  far  as  the  sedimentary  rocks  go,  the  emphasis  should  be  placed  on  the  altered 
phases,  for  they  have  all  been  much  metamorphosed.  Failure  to  recognize  the 
schists  as  parts  of  the  sedimentary  series  has  caused  confusion  in  the  local  interpreta- 
tion of  drill  records.  The  changes  in  the  quartzite  and  slate  to  schists  are  the  typical 
aDamurphic  changes  of  the  zone  of  rock  flowage.  WTien  subsequently  exposed  at  the 
surface,  there  has  been  a  leaching  out  of  all  of  the  basic  constituents,  leaving  li^t- 
colored,  soft,  kaoliuic  and  quartzose  schists.  This  action  is  most  conspicuous  in  their 
upper  15  or  20  feet.  The  iron  formation,  originally  mainly  iron  carbonate,  has  also 
undergone  anamorphism,  resulting  in  the  development  of  amphibole-magnetite 
rocks  cssentiallv  similar  to  amphibole-magnetite  rocks  wherever  they  are  found  in 
other  parts  of  the  Lake  Superior  region.  This  action,  however,  was  not  suflBciently 
effective  to  destroy  a  large  part  of  the  iron  carbonate  constituting  the  original  maas 
of  the  formation.  When  exposed  to  weathering,  the  amphibole-magnetite  rocks  have 
remained  substantially  as  tney  were,  being  very  resistant,  although  becoming  some- 
what softer.  The  iron  carbonate  has  been  altered  to  iron  ore.  The  gradation  phases 
between  the  iron  carbonate  and  slate  have  become  ferrup:inous  slates. 

The  anamorphism  of  the  Cuyuna  series  is  probably  to  be  explained  in  laige  part  by 
the  existence  of  intrusives  in  the  area  itself  and  to  the  west  and  south  of  it. 

The  sedimentary  series  has  been  folded  into  a  series  of  repeated  folds,  as  shown  by 
drilling  and  map:netic  work,  and  erosion  has  cut  off  the  top  of  the  anticlines,  expoeiiig 
the  iron  formation  in  a  number  of  belts,  in  general  parallel,  but  presumably  coming 
together  at  the  ends  of  the  folds.  The  dips  are  thus  for  the  most  part  high,  in  the 
neighborhood  of  80°,  although  near  the  crests  of  the  folds  they  are  less.  The  foldinff  has 
been  accompanied  by  the  development  of  cleavage  in  the  softer  layers,  especially  in 
the  softer  slates.     Where  the  cleavafre  can  be  definitely  distinguished  from  the  beddmg, 
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there  is  usually  a  slight  angle  between  them,  and  the  cleavage  has  the  steeper  dip. 
The  iron  formation  itself  is  less  affected  by  the  cleavage  than  the  slate. 

The  ores  constitute  the  altered  and  concentrated  upper  parts  of  the  steeply  dipping 
iron  formation  strata  exposed  by  the  erosion  of  the  anticlines.  The  hanging  wall  is 
commonly  chloritic  slate  and  iron  carbonate  in  varying  proportions  and  degrees  of 
alteration;  the  foot  wall  is  either  a  (luartz  schist  or  amphibole-magnetite  schist.  In- 
trusives  complicate  these  relations  in  many  deposits,  sujggesting  that  the  presence  of 
these  rocks  has  favored  the  development  of  the  ore  deposits.    This  is  yet  to  be  proved. 

The  ore  bodies  thus  far  found  seem  to  be  in  the  form  of  lenses  1  to  250  feet  in  thickness, 
with  their  longer  dimensions  parallel  to  the  highlv  tilted  bedding  of  the  series.  It  is 
probable  that  also  several  parallel  or  overlapping  lenses  may  be  present,  judging  from 
analogy  with  the  lower  part  of  the  AnimiKie  series  elsewhere  m  the  Lake  Superior 
region,  as  in  the  Paint  River,  Crystal  Falls,  and  western  Menominee  country.  Along 
the  strike  those  lenses  pinch  out  or  widen,  the  change  often  being  accompanied  by  a 
change  in  grade  of  the  ore.  It  is  difficult  to  tell  from  the  present  state  of  exploration 
just  how  far  the  parallel  lenses  are  independent  lenses  in  the  same  general  formation 
and  how  far  they  may  be  the  result  of  duplication  by  folding.  The  broader  features  of 
distribution  are  undoubtedly  to  be  explained  by  folding.  There  is  a  narrow  zone  of 
iron  formation  extending  from  east  of  Aitkin  southwest  past  Deerwood  and  Brainerd 
and  for  some  distance  west  of  the  Mississippi  River,  as  shown  by  magnetic  attractions 
and  by  drilling.  This  is  made  up  of  a  la^e  number  of  short  parallel  and  overlapping 
belts.  Whether  these  minor  belts  are  repeated  by  folding;  or  whether  they  are  parsJlel, 
independent  lenses  is  not  known.  Six  miles  to  the  north,  however,  in  the  vicinity  of 
Rabbit  Lake,  there  is  again  a  belt  of  iron  formation  which  is  undoubtedly  brought  up 
here  by  folding,  for  if  it  were  an  independent  belt  in  a  monoclinal  succession  it  would 
imply  too  great  a  thickness  of  intervenmg  strata.  Still  farther  to  the  northwest  between 
Rabbit  Lake  and  Mississippi  River  are  at  least  two  more  belts  of  iron  formation  re- 
peated by  folding.  Whetner  the  folds  reappear  again  elsewhere,  prospectors  are  now 
trying  to  determme. 

The  rock  surface  beneath  the  drift  shows  local  variations  of  100  feet  or  more,  and 
between  widely  separated  points,  because  of  the  general  slope  of  the  surface,  may  show 
a  difference  of  elevation  of  as^  much  as  250  feet.  Frequently  the  soft  hanging- wall 
slates  are  found  to  be  at  lower  elevations,  because  of  erosion,  than  the  harder  iron  forma- 
tion or  the  foot-wall  quartzite  adjacent,  as,  for  instance,  near  Pickands,  Mather  &  Co.'s 
shaft  in  sec.  8,  45-29.  Notwithstanding  these  local  irregularities  of  the  surface,  it  is,  in 
a  broad  way,  relatively  flat.  At  many  places  in  the  district  and  in  adjacent  parts  of 
Minnesota  Cretaceous  deposits  are  found  just  above  the  rock  surface  and  beneath  the 
drift,  suggesting  that  this  flat  surface  may  be  part  of  a  pre-Cretaceous  base  level  or  pene- 

Slain.  The  Cuyuna  district  contrasts  in  topography  of  the  rock  surface  with  the  pro- 
ucing  ranges  of  the  Lake  Superior  region,  where  there  is  usually  a  marked  ridge  or 
range  giving  a  head  to  the  percolating  surface  waters  of  from  200  to  500  feet  and  making 
it  possible  for  the  waters  to  circulate  vigorously  and  accomplish  ore  concentration  to 
considerable  depths  where  structural  conditions  allow.  This  suggests  the  inference 
that  in  the  Cuyuna  district  vigorously  circulating  ore-concentrating  waters  may  not 
have  been  effective  to  so  great  a  depth  as  in  other  Lake  Superior  iron  ranges.  On  the 
other  hand,  if  the  ores  were  developed  before  the  base  level  and  before  reaching  the 
present  base  level,  there  may  have  oeen  greater  topographic  relief,  which  would  nave 
aided  the  alteration  of  the  rocks  and  concentration  of  the  ore  to  a  greater  depth  than 
would  the  present  relief.  The  existence  of  the  heavy  mantle  of  weathered  material 
over  the  area  may  represent  a  remnant  of  the  weathered  material  which  in  the  other 
districts  has  been  removed  by  glacial  erosion.  It  is  obvious  that  the  Cuyuna  district 
has  been  one  in  which  glacial  deposition  has  predominated  over  glacial  erosion.  When 
it  is  remembered  that  m  the  other  Lake  Superior  districts  glacial  erosion  has  probably 
removed  laige  amounts  of  iron  ore,  the  lact  of  glacial  erosion  in  the  Cuyuna  district 
may  not  be  an  unfavorable  indication. 

(d)  The  Penokee-Gogebic  range  is  in  northern  Michigan  and  Wiscon- 
sin, crossing  the  boundary  in  a  northeast-southwest  direction  at  Iron- 
wood.  The  principal  mines  are  at  Hurley,  Wis.,  and  at  Ironwood, 
Wakefield,  and  Bessemer,  Mich. 

The  ores  occur  in  iron  formation  of  upper  Huronian  age  which  is 
overlain  by  slate  and  underlain  by  quartzite  and  black  slate.  Above 
the  upper  slate  is  a  heavy  gabbro  of  Keweenaw  an  age,  which  in  a  few 
localities  has  come  into  contact  with  the  iron  formation  and  has 
metamorphosed  it  to  jasper  and  amphibole-magnetite  rock.     For  tlie 
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most  part,  however,  the  iron  formation  is  ferruginous  chert.  The 
sedimentary  rocks  dip  steeply  to  the  northwest.  They  are  cut  by 
dikes  of  basic  igneous  rocks  of  probable  Keweenawan  age,  which  cross 
them  at  varying  angles  to  the  bedding.  The  ores  are  concentrated  in 
large  irregular  bodies  in  the  angles  between  the  foot-wall  quartzite  or 
black  slate  and  the  igneous  dikes.  These  two  formations  make  an 
impervious  trough  toward  which  underground  channels  for  meteoric 
waters  converge  and  in  which  the  waters  are  ponded  and  precipitate 
their  load.  The  deposits  are  of  a  different  form  and  character  from 
those  of  the  Mesabi  range.  Most  of  them  reach  depths  of  a  thousand 
feet  and  upward,  but  their  horizontal  extent  is  very  much  smaller 
than  that  of  the  deposits  of  •the  Mesabi  range.  The  ore  is  for  the  most 
part  soft  hydrated  hematite,  but  hard  slaty  ore  is  abundant,  and  more 
rarely  needle  ore  is  found.  In  a  few  deposits  local  pockets  of  man- 
ganese oxide  occur.  Mining  is  carried  on  by  underground  methods 
entirely. 

(e)  The  Marquette  range,  including  the  Republic  and  Swanzy  areas, 
occupies  a  large  east  ana  west  elongated  area  west  and  southwest  of 
Marquette,  Mich.  The  principal  mines  are  in  the  vicinity  of  Michi- 
gamme,  Negaunee,  Ishpeming,Swanzy,  and  Republic.  Iron  formations 
occur  in  both  the  upper  ana  middle  Huronian,  the  latter  containinjg 
the  principal  ores.  The  iron  formation  of  the  upper  Huronian  is 
underlain  by  quartzite  and  overlain  by  slate.  Ores  occur  locally  as 
concentration  deposits  in  the  lower  part  of  the  iron  formation  and  in 
other  places  as  aetrital  deposits  at  the  base  of  the  quartzite  under- 
lying it.  The  latter  type  of  ore  is  derived  from  deposits  in  the  under- 
lying iron  formation  occurring  at  the  top  of  the  middle  Huronian. 
The  middle  Huronian  iron  formation  (Negaunee)  is  underlain  by  slate, 
which  in  turn  is  underlain  by  quartzite.  The  sedimentary  rocks  are 
abundantly  intruded  by  dikes,  bosses,  and  stocks  of  basic  igneous  rock 
of  probable  Keweenawan  age. 

The  sodiinonts  are  folded  into  a  great  east-west  synclinal  basin  com- 

Eosed  of  a  number  of  minor  synclines  and  anticlines.  Ores  occur  on 
oth  limbs  of  the  l)asin,  but  are  most  al)undant  on  the  north  limb. 
The  (lc[)osits  near  Ishpoming  and  Negaunee  occur  in  a  part  of  the 
basin  Avhere  the  upper  Huronian  rocks  have  been  eroded  away  and 
the  middle  Huronian  iron  formation  is  exj)osed  over  the  entire  width 
of  the  basin.  The  deposits  near  Republic  are  in  a  minor  syncline 
branching]:  southeastward  from  the  western  part  of  the  main  basin. 
The  Swanzy  aron  is  southeast  of  the  main  basm. 

The  ores  of  the  middle  Huronian  and  the  detrital  ores  at  the  base  of 
the  upper  Huronian  occur  at  nearly  the  same  geologic  horizon,  and  the 
latter  are  derived  from  the  former.  The  ores  mav  be  divided  into 
three  classes:^  (1)  Ores  at  the  base  of  the  iron-bearing  Negaunee 
(middle  Huronian)  formation;  (2)  ores  within  the  Negaunee  for- 
mation; and  (3)  detrital  ores  at  the  base  of  the  Goodrich  (upper  Hu- 
ronian) quartzite. 

(1)  The  ores  of  this  class  occur  only  at  the  base  of  the  Negaunee 
formation,  and,  therefore,  at  the  outskirts  of  the  iron  formation  areas. 
They  occur  at  places  where  the  underlyinij  slate  has  been  folded  so  as 
to  form  pitching  synclinal  basins.  In  these  impervious  troughs  the 
ore  (l(*p()sits  have  developed.     In  many  places  nasic  dikes  have  cut 

a  V:iii  lTi<(',(\  11,.  Tho  iriiii-«)r(»<l«-posits  of  the  Lake  Sujx'rior  n'^ioii:  Tweiity-flrst  Ann.  Kept. U.S. <i«Ol« 
Burvpy.pt.a,  1901,p.3o:.. 
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the  rocks,  and  the  ore  has  developed  between  the  dikes  and  the  slate, 
thus  presenting  a  sunilarity  to  tne  deposits  of  the  Penokee-Gogebic 
district. 

(2)  The  ores  of  the  second  class  are  developed  at  the  contact  of  the 
iron  formation  with  basic  intrusions.  They  occur  either  in  local  irregu- 
larities (basins)  on  the  surface  of  the  intrusive  masses  or  in  pitchmg 
troughs  formed  between  igneous  masses  and  dikes  branching  out  from 
them.  The  surfaces  of  tne  igneous  masses  are  very  much  altered, 
leached  out,  and  impregnated  with  iron  oxide,  being  chaiiged  largely 
to  soapstone  and  pamt  rock.    Many  of  the  dikes  are  entirely  altered. 

(3)  The  detritalores  were  formed  by  the  breaking  up  of  the  depos- 
its of  types  (1)  and  (2)  during  the  erosional  period  intervening  be- 
tween the  deposition  of  the  middle  and  upper  Huronian.    These  de- 

Eosits  are  also  localized  by  pitching  troughs  in  the  basic  intrusions, 
etween  dikes  and  intrusive  masses  or  slate  layers,  as  are  the  lower 
ores.  They  may  rest  on  a  basement  of  soapstone  (altered  igneous 
rock),  iron  formation,  or  slate. 

The  ore  of  classes  (1)  and  (2)  are  chiefly  soft  hydrated  hematite; 
those  of  class  (3)  are  hard,  specular  ores  with  some  magnetite.  The 
metamorphism  of  class  (3)  is  apparently  due  to  greater  movement 
along  the  contact  of  the  middle  and  upper  Huronian  during  the  fold- 
ing tnan  within  these  rocks  themselves.  With  the  hard  ore  are 
developed  jasper  and  amphibole-magnetite  rock. 

(/)  The  Sfenominee  range,  including  the  Crystal  Falls,  Iron  River, 
Metropolitan,  and  Florence  areas,  is  m  Dickinson  and  Iron  coimties, 
Mich.,  and  extends  across  the  boundary  into  Florence  County,  Wis. 
The  principal  mines  occur  at  Iron  Mountain,  Norw^,  Metropolitan, 
Crystal  Falls,  Amasa,  and  Iron  River,  Mich.,  and  at  Florence,  Wis. 

Iron  formations  are  foimd  in  both  the  upper  and  middle  Huronian, 
but  only  the  former  cany  iron  ores  of  commercial  importance.  The 
middle  Iluronian  iron  formation  is  foimd  only  in  the  northern  part  of 
the  district,  while  the  upper  Huronian  iron  formation  occurs  in  the 
southern  part  of  the  district.  Thus  the  productive  areas  are  confined 
to  the  southern  part. 

The  upper  Huronian  iron  formation  is  known  as  the  Vulcan  forma- 
tion in  tne  Menominee  district  proper.  The  rocks  are  intricately 
folded  so  that  the  structure  of  the  range  is  very  complicated.  The 
ores  of  the  different  areas  occur  in  separate  local  basins  or  structural 
imits. 

The  Vulcan  formation  in  the  Menominee  district  proper  is  divided 
into  three  members,  viz:  The  Curry  iron-bearing  memoer,  the  Brier 
slate  member,  and  the  Traders  iron-bearing  member.  It  is  overlain 
by  upper  Huronian  (Hanbury )  slate  and  underlain  by  lower  Huronian 
(KanaviUe)  dolomite.  Iron  ores  may  occur  at  any  horizon  within 
the  ore-bearing  members,  but  are  more  prevalent  at  the  top  or  bottom. 
The  deposits  are  of  large  size  and  occur  on  relatively  impervious  for- 
mations which  are  usually  folded  into  pitching  troughs  at  the  places 
where  the  ores  are  found.  Pitching  troughs  may  be  formed  (l)  by 
the  dolomite  imderlying  the  Traders  memtor,  (2)  by  a  slate  layer  con- 
stituting the  lower  part  of  the  Traders  member,  and  (3)  by  the  Brier 
slate  underlying  the  Curry  member. 

The  sedimentary  formations  are  folded  into  two  major  anticlines 
trending  a  little  north  of  west  so  that  the  iron  formation  is  distributed 
in  several  belts,  along  which  ore  deposits  occur  locally.    Minor  folds 
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are  superimposed  on  the  major  folds.  The  sediments  are  boimded  on 
the  north  by  Archean  granite  and  on  the  south  by  Archean  (Quin- 
nesec)  schist. 

The  iron  ores  are  principally  gray,  finely  banded  hematite  with 
subordinate  amounts  of  flinty  blocK  hematite  locally  banded. 

The  iron-bearing  formation  in  the  outlying  areas  consists  mainly  of 
ferruginous  slates  and  cherts  with  some  chertv  iron  carbonate.  The 
former  are  generally  carbonaceous  inmiediately  above  and  below  the 
ore-bearing  beds.  The  formation  is  underlain  by  slate,  which  is  in 
turn  underlain  by  lower  Huronian  formations.  Above  the  iron  for- 
mation is  the  Michiganmie  slate.  In  some  of  the  outlying  areas  the 
iron  formation  and  the  underlying  slate  have  not  been  separated  from 
the  Michigamme  slate. 

In  general  the  ores  occur  in  pitching  synclinal  basins  bottomed  and 
capped  by  slate  layers.  They  are  largely  soft  red  hematite,  consider- 
ably hydrated  in  places. 

(g)  The  Baraboo  range  is  located  in  southern  Wisconsin  in  the 
central  part  of  Sauk  County.  The  principal  deposits  occur  near  the 
town  of  rsorth  Freedom. 

The  Huronian  rocks  ai:e  in  the  form  of  an  east  and  west  elongated 
syncline  surrounded  by  Cambrian  sandstone  and  containing  a  con- 
siderable thickness  of  Cambrian  sandstone  within  it.  Thus  only  the 
rim  of  the  syncline  consisting  of  heavy  bedded  quartzite  is  exposed. 
This  quartzite  forms  the  base  of  the  series  and  rests  on  Archean  rock. 
Above  it  is  the  Seeley  slate  and  above  this  the  iron  formation  which 
carries  the  ores  of  tlie  district.  The  iron  formation  is  overlain  by  the 
Freedom  dolomite.  The  rocks  of  the  iron  formation  inmiediately 
associated  with  the  ores  are  ferruginous  dolomite,  ferruginous  chert, 
and  ferru<]:inous  slate. 

The  principal  workable  deposits  have  been  found  in  the  southwest- 
ern portion  of  the  syncHne.  The  deposits  are  stratified  and  are  con- 
formable with  the  beds  above  and  below.  They  have  the  same  dip 
and  strike  as  tlie  associated  rocks  and  are  found  dipping  at  angles 
varyinj^:  from  nearly  vertical  to  nearly  horizontal. 

The  ore  of  the  Baraboo  range  is  of  lower  grade  than  the  average  ore 
of  the  other  Lake  Superior  ranges,  generally  containing  less  than  55 
per  cent  of  iron.  It  is  soft  hydrated  hematite,  in  many  places  con- 
tainin<j:  so  much  water  as  to  be  limonitic  in  character. 

The  iron  ores  of  tlio  Lake  Superior  district  in  general  consist  of  high 
grad(^  hematite,  ran^i^ing  from  hard,  dense,  blue,  specular,  nonhydrated 
ore  to  soft,  l)hie,  red,  or  bro^^^l  hydrated  varieties.  The  upper  por- 
tions of  the  deposits  in  general  are  more  hydrated  than  the  lower  por- 
tions and  in  phices  contain  sufficient  water  to  form  a  brown  ore.  Tlie 
ores  are  uniformly  high  in  iron  and  low  in  phosphorus,  so  that  the 
great  bulk  is  of  Bessemer  grade.  The  soft  ores,  especially  those  of  the 
Mesabi  range,  an*  frecjuently  troublesome  during  smelting  operations, 
but  when  tliey  are  mixed  with  hard  ore  this  trouble  is  remedied. 

The  following  tables  show  the  average  composition  of  the  iron  ores 
which  are  now  mined  and  shipped  in  the  Lake  Superior  district: 

AirrfKjc  uJialyais  of  iron  ore  mined  in  the  Lake  Superior  district  during  1905, 

Fe 59.()  ;  P WI 

SiO, 7.5  I  S 019 
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Range  in  composition  of  iron  ore  mined  in  the  Lake  Superior  district  during  1906  and  1907. 


1906. 

1007. 

Fe     

38.00-65.00 

2.00-40.00 

.008-.85 

.006-.  13 

.04-7.4 

39. 00-67. 00 

SlOs 

1.00-43.00 

p^'\v::: ::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::. 

.  01-1. 00 

8 

.00&-.14 

Mn - ,    

.03^7 

Specular  hematite  in  porphyry  in  the  OzarJc  region. — The  specular 
hematite  in  porphyry  is  coimnedf  to  the  pre-Cambrian  areas  of  i^eous 
rocks  in  southeastern  Missouri.  They  were  at  one  time  very  impor- 
tant, but  are  now  practically  exhausted.  Ore  has  been  found  in  lar^e 
auantities  at  only  two  localities,  viz,  at  Iron  Mountain,  St.  Francois 
bunty,  and  Pilot  Knob,  Iron  County.  Shepherd^  and  Cedar  moun- 
tains, near  Pilot  Knob,  have  furnished  small  quantities  of  ore.  At  Iron, 
Shepherd,  and  Cedar  mountains  the  iron  ore  occurs  as  veins  in  the 
porphyry ;  at  Pilot  Knob  it  occurs  as  a  bedded  deposit. 

The  granite  and  porphvry  throughout  the  igneous  areas  contain 
numerous  flakes  ana  small  veins  of  crystalline  hematite,  but  only  in 
the  areas  mentioned  have  deposits  been  developed.  The  porphyry 
is  in  places  quite  massive ;  elsewhere  it  has  a  distinct  bedded  structure. 

The  hematite  vein  deposits  at  Iron  Mountain  traverse  the  porphyry 
irregularlv,  having  no  definite  strike  or  dip.  They  vary  in  thickness 
up  to  60  feet  or  more  in  the  decomposed  porphyry  at  the  surface,  but 
narrow  down  to  a  few  inches  when  the  solid  porphvry  underneath  is 
reached.  In  many  places  single  veins  divide  into  branches.  In  the 
solid  porphyry  the  veins  frequently  form  a  perfect  network  with 
intervening  rock  fragments. 

As  the  porphyry  is  weathered  away,  the  iron-ore  veins  break  up 
into  blocl^  and  form  bowlder  deposits  in  porphyry  detritus  on  the 
surface  of  the  porphyry.  Locally  detrital  aeposits  occur  at  the  con- 
tact of  the  porphyry  and  the  overlying  Cambrian  sandstone,  showing 
that  the  ores  had  been  formed  and  were  being  eroded  before  the 
deposition  of  the  Cambrian  sediments. 

At  Pilot  Knob  the  main  ore  body  is  in  a  bed  interlayrired  with  a  slate 
and  conglomerate  formation  whicn  lies  on  the  massive  porphyry  and 
is  overlain  by  Cambro-Ordovician  Umestone.  Veins  like  tnose  at 
Iron  Mountain  also  occur  in  the  porphyry,  but  are  of  no  importance. 
Bowlder  deposits  derived  from  tne  main  bed  occur  at  the  surface  in 
detrital  material. 

The  bedded  series  between  the  porphyry  and  Cambro-Ordovician 
Umestone  has  a  position  similar  to  the  do  wider  ore  bed  at  Iron  Moun- 
tain. It  contains  ore  in  two  forms — (1)  a  sohd  bed  of  slaty  ore  20  to 
30  feet  in  thickness  overlain  and  underlain  by  (2)  conglomerate  beds 
in  which  hematite  occurs  as  interstitial  material  between  pebbles  and 
bowlders  of  sericitic  and  talcose  material.  The  conglomerate  beds 
are  separated  from  the  ore  bed  both  above  and  below  by  thin  layers 
of  slate  or  slate  and  ore  interlayered.  The  lower  conglomerate  has 
about  the  same  thickness  as  the  ore  bed  and  rests  direct^  on  the  soUd 
porphyry.  The  upper  conglomerate  has  an  average  thickness  of 
about  100  feet  and  is  overlain  by  the  Cambro-Ordovician  limestone. 

The  ore  in  the  veins  in  porphyry  at  Iron,  Shepherd,  and  Cedar 
mountains  is  compact  and  cr3^taUine  and  of  high  grade;  that  in  the 
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bedded  deposit  at  Pilot  Knob  is  slaty  and  consists  of  alternating 
layers  of  nch  and  poor  ore.  The  following  table  shows  the  range  in 
composition  of  the  two  types  of  ore: 


Range  in  composition  of  iron  ores  from  Iron  Mountain  and  PHot  Knob. 

Iron  Moontaln. 

Pilot  Knob. 

Fe                  

59.00 -68. 00 

3.00-11.00 

.005-    .80 

44.00-00.00 

SlOi 

4.00 -ao.  00 

p               

.OOfr-    .045 

Specular  hematite  in  sandstone  in  the  Ozark  region. — The  specular 
sandstone  hematite  deposits  occur  in  a  circular  area  in  the  center  of 
the  Ozark  uplift  in  Missouri,  chiefly  in  Crawford,  Phelps,  and  Dent 
counties,  ana  subordinately  in  Franklin,  Pulaski,  Texas,  and  Shannon 
counties. 

This  area  is  surrounded  by  a  zone  in  which  the  Ozark  limonite 
deposits  occur.  In  the  latter  zone  southeast  of  the  main  Ozark 
uplift  are  the  specular  porphyry  hematites  described  above. 

The  sandstone  hematite  deposits  occur  in  the  Roubidoux^  sand- 
stone, of  Cambro-Ordovician  age,  which  usually  forms  a  horizontal 
capping  over  the  broader  hills  in  the  iron-ore  area.  The  ores  occur 
in  lenses  of  circular  or  elliptical  outline  300  to  500  feet  in  diameter 
and  about  one-fifth  or  one-sixth  of  the  diameter  in  thickness.  As  a 
rule,  they  are  horizontal,  but  occasionally  they  dip  with  the  slope  of 
the  hills.  The  sandstone  beds  are  in  general  horizontal,  but  in  the 
vicinity  of  the  ore  bodies  they  are  bent  and  broken  and  usually  dip 
toward,  tlie  deposit. 

The  ore  deposits  are  surrounded  and  underlain  by  strata  of  gray  or 
green  chert,  formerly  continuous  but  now  broken  and  disconnected, 
and  in  some  places  mixed  with  fine  siliceous  white  clay  or  with  red 
loam.  Under  the  chert  beds  there  are  alternating  strata  of  chert  and 
sandstone,  mostly  broken  up  but  locally  continuous,  and  under  these 
are  the  solid  sandstone  strata  forming  a  circular  depression  in  which 
the  ore  body  lies.  Above  the  deposits  there  is  often  a  layer  of  sandy 
and  cherty  soil  with  fragmental  material  impregnated  with  iron  ore. 

The  deposits  may  consist  of  bowlders  of  iron  ore  mixed  with 
residual  clay  and  fragments  of  chert  and  sandstone,  or  they  may  be  in 
the  form  of  compact,  distinctly  bedded  masses. 

The  unaltered  ore  is  hard  blue  or  gray  specular  hematite  which  at 
the  surface  is  altered  to  soft  red  hematite  and  limonite.  The  ore  is 
fine  grained  and  frequently  very  siliceous. 

The  iron  content  ranges  from  about  51  to  65  per  cent  and  the 
phosphorus  ranges  from  0.022  to  0.12  per  cent,  thus  constituting  a 
fairly  high-grade  ore. 

Clinton  hematite. — Deposits  of  Clinton  hematite  occur  in  eastern 
Wisconsin  and  in  Missouri.  Those  of  Wisconsin  are  of  considerable 
importance  and  have  been  mined  for  many  years.  Those  of  Missouri, 
according  to  II.  A.  Buohler,  have  only  been  discovered  recently  by 
drilling  and  occur  at  such  depths  as  not  to  be  at  present  workable. 

In  Wisconsin,  the  principal  Clinton  ores  occur  near  Iron  Ridge  and 
Mayville,  in  eastern  Dodge  County,  outcropping  for  several  miles  in  a 
north  and  south  direction.     The  entire  Clmton  formation  is  repre- 
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sented  by  iron  ore  which  occurs  in  the  form  of  a  lens-shaped  bed  at 
the  base  of  the  Niagaran  limestone  and  overlying  the  Cincinnatian 
shale.  Small  deposits  of  no  conmiercial  importance  occur  at  the 
same  horizon  near  Hartford,  Washington  Cfounty;  near  De  Pere, 
Brown  County;  apd  west  of  Sturgeon  Bav,  Door  CJounty. 

The  bed  in  Dodge  County  varies  in  thickness  from  15  to  25  feet  and 
is  nearly  horizontal,  the  overlying  Nia^aran  limestone  forming  a 
westward  facing  escarpment  above  it.  The  ore  bed  is  made  up  of 
numerous  horizontal  layers  3  to  14  inches  in  thickness. 

The  ore  consists  chiefly  of  small  lenticular  concretions.  The  pre- 
vailing color  is  dark  reddish-brown,  though  locally  it  becomes  purple. 
It  is  generally  soft  and  friable,  containing  just  enough  cement  to  keep 
the  concretions  together.  The  top  layer  varying  from  3  to  8  inches 
in  thickness  differs  from  the  rest  in  being  hard  and  compact  and  of  a 
deep  purple  color  with  bright  scarlet  streaks.  It  contains  very  few 
oolites  and  breaks  with  conchoidal  fracture.  Clay  is  intermingled 
with  ore  in  the  lower  layers. 

The  ore  is  of  about  the  same  grade  as  the  soft  Clinton  ores  of  the 
eastern  district.  It  is  smelted  chiefly  in  local  furnaces,  though 
occasionally  shipments  are  made  to  Milwaukee. 

Carboniferous  red  hematite, — Bedded  deposits  of  red  hematite  in  the 
form  of  lenses  and  layers  occur  in  the  Carooniferous  formations  along 
the  northern  and  northwestern  border  of  the  Ozark  region.  The  ore 
beds  are  interlayered  with  sandstone  and  limestone,  the  most  iinpor- 
tant  deposits  lying  on  limestone  of  lower  Carboniferous  age.  They 
vary  greatly  in  thickness,  though  locally  they  are  quite  persistent 
over  consi({erable  areas.  The  greatest  thickness  reported  is  about 
7  or  8  feet  of  workable  ore.  The  ore  beds  generally  consist  of  a 
matrix  of  soft  crumbly  red  ore  in  which  there  are  lenses  or  kidneys  of 
hard  red  ore.  These  lenses  vary  in  size  up  to  2  feet  in  diameter  and 
10  inches  in  thickness.  The  deposits  are  practically  undeveloped, 
and  little  is  known  as  to  their  extent. 

BROWN    ORE. 

Brown  ores  of  the  Claiborne  formation, — Brown  iron  ores  occur  in 
the  Claiborne  formation  of  20  counties  in  northeastern  Texas  and  of 
3  parishes  in  northwestern  Louisiana.  Occurrences  are  reported  in 
southwestern  Arkansas,  but  these  are  of  no  importance. 

The  following  counties  are  known  to  contam  deposits  of  iron  ore 
in  Texas:  Cass,  Morris,  Marion,  Upshur,  Wood,  Harrison,  Gregg, 
Panola,  Smith,  Van  Zandt,  Rusk,  Cherotee,  Henderson,  Anderson, 
Houston,  Nacogdoches,  Shelby,  Sabine,  San  Augustine,  and  Camp* 
and  the  followmg  parishes  in  Louisiana:  Bossier,  Claiborne,  and 
Lincoln. 

The  Tertiary  rocks  of  the  district  are  divided  into  four  formations 
vdth  the  following  succession: 

SucoeMtion  of  Tertiary  rocks  in  northeastern  Texas  and  northwestern  Louisiana  iron-ore 

district. 

Lafayette  formation  fsand  and  gravels). 
Claiborne  formation  (sands  and  greensands). 
Sabine  formation  (clays  and  sands). 
Midway  formation  (clajrs  and  limestones). 
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Only  the  second  and  third  are  of  importance  in  connection  with 
the  iron-ore  deposits. 

The  ores  have  been  divided  into  three  classes:  (1)  Brown  laminated 
ores;  (2)  nodular  or  ^eode  ores;  and  (3)  conglomerate  ores. 

The  following  description  of  the  ores  is  given  by  Dumble:* 

The  ore  is  a  brown  hematite  of  a  rich  chestnut  color,  and  often  of  a  highly  rednouB 
luster.  In  structure  it  varies  from  a  compact  massive  variety  showing  no  structure 
to  a  highly  laminated  form,  the  laminse  varying  from  one-sixteenth  of  an  inch  to 
one-quarter  of  an  inch  thick,  frequently  separated  by  hollow  spaces,  and  sometimes 
containing  thin  seams  of  gray  clay.  These  often  give  it  a  bun  color  and  a  crumbly 
nature,  and  hence  the  name  often  applied  to  it  of  '  buff  crumbly  ore. ''  The  laminse 
frequently  show  a  black  glossy  surface,  though  the  interior  always  is  the  characteristic 
rich  chestnut-brown  color. 

The  ore  occurs  in  a  horizontal  bed  from  1  to  3  feet  thick,  and  averages  between  18 
inches  and  2  feet  in  thickness.  It  is  flat  on  top,  but  is  bulging  and  nuunmillary 
below,  and  lies  at  or  near  the  summits  of  the  highest  hills  in  the  re^on.  In  fact,  it 
is  to  this  protecting  cap  of  hard  material  that  th;*  hills  owe  their  existence,  as  it  has 
saved  the  imderlyine  soft  strata  from  the  effects  of  erosion,  which  otherwise  would 
quickly  have  lowered  them  to  the  level  of  the  surrounding  rolling  country.  The  iron 
ore  is  directly  underlain  by  a  deposit,  varying  from  30  to  40  feet  thick,  of  a  soft  veUow 
indurated  glauconite  (greensand).  This  bed  is  sometimes  hardened  into  a  soft  rock 
easily  cut  with  a  saw  or  axe  and  locally  used  as  a  building  stone.  The  interior  of  the 
bed,  however,  where  it  has  not  been  exposed  to  the  atmosphere,  retains  the  dark- 
green  color  of  the  unaltered  greensand.  It  contains  consiaerable  iron  pvritee  and 
numerous  casts  of  fossils  of  the  Claiborne  epoch.  This  bed  in  turn  is  underlain  by 
a  great  series  of  sands  and  clays,  constituting  the  Timber  Belt  Beds  (Sabine).  Some- 
times thin  seams  of  iron  ore  are  found  in  the  greensand  below  the  main  ore  bed,  but 
they  are  small  and  rarely  of  value.  At  times  they  lie  horizontally  and  at  others 
occupv  joint  cracks.  The  main  ore  bed  is  usually  airectly  overlaid  by  a  thin  seam 
of  dark-brown  and  very  hard  siliceous  sandstone,  varying  from  1  to  6  inches  thick 
and  averaging  about  ijt  inches.  It  adheres  closely  to  the  iron-ore  bed,  though  the 
line  of  separation  is  sharp  and  well  defined.  Above  this  is  a  ^y  sandy  deposit, 
becoming  more  clayey  and  ferruginous  toward  its  base,  and  varying  from  1  to  60  feet 
thick.  This  latter  thickness  is,  nowever,  very  extreme,  and  the  average  is  about  6 
to  8  feet.  As  a  rule  the  thickness  of  the  ore  depends,  in  a  general  way,  on  the  thick- 
ness of  the  overlying  sand  bed,  it  being  thicker  where  the  sand  is  less  than  15  or  20 
feet  than  where  it  is  greater.  *  *  *  The  hills  on  which  the  ore  occurs  are  steep 
and  show  a  broad  flat  plateau-like  surface,  heavily  capped  with*  post  oak,  blackjack, 
and  hickory,  generally  of  a  small  size,  but  very  dense.  The  ore  crops  out  on  the  brinks 
of  these  hills,  forming  a  protruding  rim  or  crown  and  often  covenng  the  slopes  with 
great  mas-^ses  which  have  broken  ou  from  the  main  bed.  They  are  often  deeply  cut 
by  the  ravines  of  creeks  which  have  originated  in  spring  in  the  superficial  sand  and 
which  flow  away  from  the  plateau  in  all  directions,  cutting  deep  gullies  and  exposing 
the  ore  bed  along  their  courses. 

The  nodular  or  ^oode  ores,  though  somewhat  similar  in  chemical  composition,  are 
distinctly  different  in  physical  character  and  in  their  mode  of  occurrence  from  those 
already  described.  They  are  well  developed  in  the  northern  part  of  Marion  County 
and  in  southern  Cass  County,  and  extend  thence  into  Morris,  Camp,  Upshur,  and  the 
counties  lyinpr  to  the  west. 

The  ore  is  a  brown  hematite,  and  occurs  in  a  great  variety  of  forms.  It  very  rarely 
shows  the  laminated  structure  of  the  brown  laminated  ores  or  their  resinous  luster. 
It  generally  occurs  as  nodules  or  geodes,  or  as  honeycombed  botryoidal,  stalactitic, 
and  mammillary  ma.-Jses.  It  is  rusty  brown,  dull  red,  yellow,  or  even  black  in  color, 
and  has  a  ^lo.-^sy,  dull,  or  earthy  luster.  The  most  characteristic  feature  of  the  ore  is 
the  nodular  or  j^oodo  form  in  which  it  occurs.  Some  of  the  beds  are  made  up  of  these 
massc.-«,  (nth(T  loose  in  a  sandy  clay  matrix  or  solidified  in  a  bed  by  ferruginous  cement. 
The  ores  lie  horizontally  at  or  near  the  tops  of  the  hills  in  the  same  manner  as  the 
brown  laminatiMl  on^s  to  the  south  of  the  Sabine  River.  The  beds  vary  in  thickness 
from  l(^^s  than  1  foot  to  over  10  feet,  the  thicker  ones  being  interbedded  with  thin 
seams  of  sand.  The  ore-boarini^  beds  are  immediately  overlain  by  sandy  or  sandy 
clayey  strata.  The  sand  beds  are  in  the  majority,  though  pure  clay  is  found  at  some 
distance  below  the  or(».  The  overlyin<x  sand  beds  are  at  times  entirely  eroded  and 
the  solid  floor  of  brown  hematite  is  exposed  to  view.     In  other  places  it  is  covered  by 

a  Dumhle,  K.  T.,  A  ^^'tkt.iI  d»scripilon  of  tlio  Irou  ore  «lislrlct  of  east  Texas:  Ann.  Rept.  Texas  QeoL 
Survey  .\o.  2,  iSyo,  pp.  28-31. 
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from  1  to  30  feet  or  more  of  sand.  This  overlying  stratum  varies  considerably  in 
character;  sometimes  the  sands  are  loose  and  gray,  at  others  more  or  less  solidified  and 
deeply  stained  by  iron.  Sometimes  they  contain  considerable  clav  and  show  ferru- 
ginous segregations,  so  that  a  section  of  the  bed  discloses  lumps  of  nard  yellow  semi- 
hardened  sandy  clay.  The  beds  also  often  have  a  mottled  red,  yellow,  and  white 
appearance  and  contain  thin  seams  of  clay  and  lumps.  The  sands  are  verv  much 
cross-bedded,  and  frequently  layers  of  hardpan  or  thin  ore  are  seen  following  the  lines 
of  cross-bedding.  Unlike  the  ores  of  Cherokee  Coimty,  these  beds  are  not  aependent 
on  the  thickness  of  the  immediately  overlying  sands. 

Sometimes,  though  not  so  often  as  in  Cherokee  County,  the  ore  is  capped  by  a 
stratum  of  hard  ferruginous  o  sandstone  varying  from  1  inch  to  over  1  foot  in  thick- 
ness, and  occasionally  similar  beds  are  interstratified  with  the  ore.  The  line  of  sepa- 
ration of  the  top  sandstone  and  the  ore  bed  is  sharp  and  well  defined.  Though  the 
iron  is  usually  lound  near  the  tops  of  the  hills,  one  or  more  beds  are  often  seen  at  a 
lower  level,  lying  horizontally  like  the  upper  bed  and  separated  from  it  by  sands. 
These  lower  beds,  unlike  those  in  Cherokee  County,  are  often  just  as  thick  or  thicker 
than  the  top  beds.  Such  a  formation  as  this,  wim  its  interstratification  of  soft  and 
hard  beds,  gives  a  very  characteristic  topography  to  the  country.  As  in  the  Cherokee 
region,  the  horizontal  strata  have  been  cut  through  by  the  numerous  rivers  and  creeks, 
leaving  flat-topped  hills  and  plateaus,  with  steep  escarpments  and  an  alternately 
receding  and  protruding  outline. 

The  conglomerate  ores  consist  of  a  conglomerate  of  brown  ferruginous  pebbles  one- 
c^uarter  to  2  inches  in  diameter  and  cemented  in  a  sandy  matrix.  Sometimes  a  few 
siliceous  pebbles  are  also  found.  The  beds  vary  from  1  to  20  feet  thick,  and  are  gen- 
erallv  local  deposits  along  the  banks  and  bluffs^  and  sometimes  in  the  beds  of  almost 
all  the  creeks  and  streams  in  the  iron-ore  regions  just  described.  Sometimes  they 
cap  the  lower  hills.  They  are  generally  of  low  grade,  but  could  be  concentrated  by 
crushing  and  washing  out  the  sandy  matrix.  Tney  usually  contain  more  or  less  fer- 
ruginous sandstone  in  lenticular  deposits,  and  are  much  cross-bedded.  These  ores 
are  seen  throughout  east  Texas  from  the  Red  River  to  the  Brazos,  but  have  as  yet 
been  put  to  no  practical  use,  on  account  of  the  abundance  of  the  other  ores. 

Brown  ore  of  the  Ozark  region. — Brown-ore  deposits  occur  in  the 
Ozark  region  in  Missouri  and  northern  Arkansas  m  a  zone  surround- 
ing the  central  Ozark  plateau.  The  principal  ore-bearing  areas 
occur  in  the  western,  southern,  and  soutneastem  parts  of  this  zone. 
Nearly  500  brown-ore  localities  are  reported  in  Missouri,  but  of  these 
less  than  10  are  at  present  being  mined. 

The  brown  ores  occur  in  the  limestone  areas,  where  they  are  foimd 
in  residual  clay  which  covers  the  irregular  suriface  of  the  limestone. 
The  most  numerous  and  extensive  deposits  lie  on  Cambrian  lime- 
stone, while  minor  deposits  occur  over  later  limestones.  In  a  few 
places  ores  are  associated  with  clays  where  the  bed  rock  is  not 
apparent,  while  elsewhere  most  of  the  clay  has  been  removed  and 
the  ores  lie  in  masses  and  fragments  on  the  exposed  surface  of  the 
limestone.  The  ore  is  in  the  form  of  lai^e  and  small  fragments 
scattered  throujgh  the  clay  or  gathered  into  local  pockets.  The 
fragments  vary  in  texture;  some  are  stalactitic  and  others  are  amor- 
phous and  earthy.  Chert  fragments  are  associated  with  the  ore 
and  frequently  are  cemented  together  by  limonite  into  solid  masses 
of  breccia.  The  ore  is  in  every  way  similar  to  the  Appalachian 
brown  ores  of  the  moimtain  and  valley  types. 

Bog  ore. — Bog  iron  ores  are  found  in  small  deposits  throughout 
the  Mississippi  Valley,  but  only  at  a  few  localities  have  they  been 
mined,  the  most  important  of  which  are  in  Wisconsin.  They  are 
usually  in  the  form  of  superficial  blanket  deposits  mixed  with  more 
or  less  clay  and  earthy  matter.     Bog  deposits  are  for  the  most  part 

too  small  and  isolated  to  pay  for  the  expense  of  mining  and  trans- 

* _^ 

a  Freqaently  this  sandstone  is  found  alone  and  without  any  ore.  In  such  cases  It  sometimes  reaches  a 
thickness  of  over  20  feet. 
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portation.  Occaaionally,  however,  depositB  of  sodi  mwe  aie  foimd 
as  to  permit  the  erection  of  a  local  niroace.  Such  depoeita  occur 
at  Springy  Valley  and  yicinitjr,  Pierce  Cioiinty ,  Wis. 

LiimamU  gosBon. — Umonite  ^^ossan  ore  occurs  in  the  upper  pprt 
of  the  lead  and  xinc  deposits  in  the  upper  MuaisBippi  Talky.  It 
results  from  the  alteration  of  the  iron  sulphides,  i^te.  and  nuurcadte, 
which  are  associated  with  lead  and  sdnc  sulphides  in  the  deeper  parts 
of  the  veins.  The  gossan  deposits  of  the  Mississippi  Vaflsgr  are  too 
small  to  be  of  commercial  importance. 

HAONBTITS. 

Lake  Supmior  tnagneHte. — ^Ma^etite  deposits  worthy  of  notice  are 
found  in  tne  Marquette,  Mesabi,  and  Gunflint  ranges  of  the  Lake 
Superior  district.  They  are  related  to  the  Lake  Superior  hematite 
deposits,  being  formed  from  the  cheriy  iron  carbonate  or  fnun  the 
hematite  deposits  by  igneous  intrusires  or  by  regional  inetamorphisin. 
In  the  Marquette  range  magnetite  is  formed  l^^  both  of  these  proc- 
esses; in  the  other  ranges  it  is  formed  by  contact  metamorphism  fay 
the  great  gabbro  mass  of  northern  Minnesota.  Tliis  gmbbro  ezteDds 
across  the  eastern  part  of  the  Mesabi  range  and  has  alteied  the  iron 
formation  along  the  contact  to  amphibole-magnetite  rock  and  kK»l 
magnetite  deposits.  Although  considerable  exploration  has  been 
done  in  this  area,  deposits  of  great  importance  have  not  been  found. 

In  the  Gunflint  district  in  northern  Minnesota  near  the  Canar 
dian  boimdarf,  the  upper  Huronian  iron  formations  reappear  from 
underneath  the  gabbro  and  extend  northeastward  into  tiie  AnSwiiViA 
district,  Ontario.  Near  the  gabbro  contact  the^  iron  formation  is 
altered  to  a  coarseljr  ciystalline  green  quartzite,  with  beds  and  lenses 
of  ma^etite  associated  with  various  ferrous  silicates.  The  iron 
formation  rests  in  Eeewatin  greenstone  and  dips  away  from  it  at 
steep  angles.  The  magnetite  lenses  are  most  abundant  near  the 
contact  with  the  greenstone. 

Local  occurrences  of  magnetite  are  also  foimd  at  both  ends  of  the 
Penokee-Gogebic  range  where  the  gabbro  has  come  into  contact  with 
the  iron  formations. 

Titaniferous  magnetite. — Titaniferous  magnetite  in  laree  bodies  is 
reported  to  occur  locally  in  the  great  gabbro  mass  of  nortnem  Minne- 
sota. The  most  important  or  these  deposits  are  located  a  short 
distance  south  of  the  Gxmflint  district.  Little  has  be^a  done  with 
them  in  the  way  of  exploration  and  they  are  practically  unlmown. 

IRON  CARBONATE. 

Iron  carbonate. — Iron  carbonate  and  silicate  originally  composed 
the  Lake  Superior  iron  formation  and  are  still  found  m  scattered 
masses  where  they  have  been  protected  from  weathering  processes. 
They  are  described  in  connection  with  the  Lake  Superior  namatite. 

IRON  SULPHIDE. 

Iron   sulphides, — Fyrite    and    mareasite    occur   in   coosidflnUs 
masses  in  association  with  the  lead  and  zinc  ores.    They  riva  rise  ^ 
upon  oxidation  to  Umonite  gossan  deposits.    They  are  unliiBd  il, 

the  manufacture  of  sulphuric  acid. 
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WESTERN  DISTRICT,  o 

The  iron  ores  of  the  western  district  may  be  divided  into  the  fol- 
lowing classes: 

HematiU: 

Hematite  in  the  pre-Cambrian  schists  of  the  Hartville  district,  in  the  Seminole 

Mountains,  and  near  Rawlins,  Wyo. 
Hematite  associated  with  contact  deposits  of  magnetite  in  many  places  in  the 

West. 
Miscellaneous  hematite  deposits. 
Brown  ore: 

Limonite  gossan  ore  forming  a  capping  of  metalliferous  veins  in  many  localities. 
Bog  ore  in  Colorado,  Montana,  California,  and  Washington. 
Miscellaneous  brown  ore  deposits. 
Magnetite: 

Contact  magnetite  occurring  in  many  places  in  the  West,  especially  in  west-central 
Colorado,  southwestern  New  Mexico,  southwestern  Utah,  southern  California, 
and  Shasta  County,  Cal. 
Titaniferous  magnetite  in  southeastern  Wyoming,  in  Colorado,  and  in  Tehama  and 

Los  Angeles  counties,  Cal. 
Chromiferous  magnetite  of  the  Clealum  region,  Wash. 
Miscellaneous  magnetite  deposits. 
Iron  carbonate: 

Iron  carbonate  nodules  found  locally  in  the  Laramie  formation. 
Iron  tulphides: 

Iron  sulphides  associated  with  metalliferous  ores. 

HEMATITE. 

Hematite  in  (he  pre-Cambrian  schists. — Hematite  deposits  of  con- 
siderable importance  occur  in  the  pre-Cambrian  schists  at  several 
•localities  in  Wyoming,  viz:  In  the  Hartville  district,  Laramie  Coimty, 
and  near  Rawlins,  and  in  the  Seminole  Mountains,  Carbon  County. 

The  principal  deposits  are  in  the  form  of  lenses  occurring  at  the 
contact  of  schist  and  limestone.  The  ores  are  largely  replacements  in 
the  schist  and  lie  on  a  foot  wall  of  limestone.  Tne  lenses  have  a 
strike  and  dip  parallel  to  that  of  the  rocks  in  which  they  occur.  They 
range  in  length  up  to  1,000  feet  and  in  width  from  a  few  feet  to  100 
feet  or  more.  One  ore  body  in  the  Hartville  district  is  reported  to 
have  been  tested  to  a  deptn  of  900  feet.  The  following  description 
of  the  distribution  and  cnaracter  of  these  ores  in  the  Hartville  dis- 
trict is  given  by  Ball:* 

The  most  important  iron-ore  deposits  of  the  Hartville  iron  range  are  lenses  that 
occur  in  schist  on  a  limestone  foot  wall.  The  ore  largely  replaces  the  schist,  although 
it  partially  fills  cavities  in  the  schist  which  are  due  to  jointing,  faulting,  and  breccia- 
tinn.  Detrital  ores  of  secondary  derivation  from  these  deposits  are  situated  (1)  at  the 
base  of  the  Guernsey  formation,  (2)  at  the  base  of  the  Hartville  formation,  and  ^3)  in 
the  Tertiary  lake  and  Pleistocene  and  Recent  stream  deposits.  The  pre-Cambrian 
jaspers,  amphibolitized  phase  of  the  schist,  and  the  matrix  of  some  of  the  conglomer- 
atic facies  of  the  second  pre-Cambrian  series  also  locally  contain  considerable  iron. 

The  most  important  ore  deposits  next  to  the  lenses  above  the  contact  of  the  pre- 
Cambrian  schist  and  limestone  are  situated  along  the  fault  *  *  ♦  north  of  Guern- 
sey, between  th6  pre-Cambrian  series  and  the  Guernsey  formation    *    *    *. 

The  chief  ore  of  these  deposits  [lenses  in  schist]  is  hydrated  hematite.  It  is  either 
(1)  a  hard  gray  ore  filled  witn  numerous  cavities,  which  are  lined  with  finely  crystalline 
specular  hematite,  or  (2)  a  soft  greasy  ore  of  brownish-red  color.  Fibrous  varieties  of 
hematite,  including  mammillary  ore,  grape  ore,  and  stalactic  ore,  occur  less  frequently. 
Minor  quantities  of  siderite  and  limonite  are  associated  with  the  hematite.  The 
limonite  is  in  some  places  compact  and  finely  granular;  at  others  it  is  mammillary; 

•  Many  of  the  descriptions  of  the  western  deposits  were  obtained  ftom  notes  furnished  by  Messrs.  R.  C 
Hills  and  O.  H.  Hershey,  mining  engineers. 
¥  3aU  8*  H,   Tb«  Hartville  iron  lange,  Wyoming:  Bull.  XJ.  8*  O^ol.  Survey  No.  au,  1907,  pp.  19Q-W. 
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and  at  still  others  it  is  a  soft  yellow  ocher.  Magnetite  is  not  present  in  masBes  laige 
enough  to  attract  the  eye,  although  slight  local  magnetic  variations  noted  at  Bome 
places  in  the  vicinity  of  the  ore  deposits  may  indicate  its  presence.  Pyrite  and  mar- 
casite  were  not  observed  and  probably  do  not  occur  in  the  ore  bodies. 

The  gangue  minerals  are  calcite,  quartz,  gypsum,  chalcedony,  barite,  and  a  kaolin- 
like minerstl,  and  the  copper  minerals  are  chrysocolla,  malachite,  chalcocite,  azurite, 
and  native  copper.  Galcite  occurs  in  colorless  or  slightly  yellow  crystals.  The  most 
important  development  of  quartz,  like  that  of  calcite,  is  clearly  later  than  the  ore.  It 
also  occurs  as  brecciated  fragments  in  the  ore  and  is  then  older  than  the  hematite, 
while  to  a  less  extent  it  is  contemporaneous  with  the  ore.  At  the  Chicago  mine  the 
quartz  sometimes  is  of  a  beautiful  amethystine  tint.  The  copper  minerals  occur  in 
uractures  in  the  hematite  and  associated  rocks  and  are  the  younger. 

Irregular  masses  of  iron-stained  schist,  "soapstone,''  and  to  a  less  extent  iron- 
stained  limestone  and  iron-stained  siliceous  rocks  occur  as  vein  material  in  the  ore 
bodies.  Schist  and  soapstone  occur  as  irregular  horses  throughout  the  ore  body.  The 
soapstone  is  an  unctuous  substance  of  pale  green  color. 

The  hard  and  soft  ores  grade  into  schist,  and  it  is  evident  that  each  was  formed 
through  the  replacement  of  the  schist  b>r  hematite.  The  soft  ore  is  thus  in  part 
derived  directly  from  the  schist,  but  a  considerable  portion  of  it  is  derived  seconduily 
from  the  hard  ore.  Pseudomorphous  replacements  of  hard  ore  by  soft  ore  are  common. 
Perhaps  the  best  evidence  of  tnis  change  is  seen  in  the  pebbles  of  soft  ore  of  beauti- 
fully roimded  form  that  occur  in  the  detrital  deposits  at  the  base  of  the  Guernsey 
formation.  Pebbles  of  this  formation  are  usually  of  the  dense,  hard  gray  ore,  and  it 
is  absolutely  impossible  that  a  substance  offering  as  little  resistance  to  attrition  as  the 
soft  ore  could  form  such  well-rounded  pebbles.  The  secondary  character  of  much  of 
the  soft  ore  is  further  indicated  by  the  fact  that  on  the  surface  of  the  Sunrise  mine  the 
soft  ore  equals  the  hard  ore  in  bulk,  while  on  the  lowest  levels  hard  ore  greatly  pre- 
dominates. In  the  Lone  Jack  tunnel,  which  after  entering  the  hill  gains  considerable 
depth  beneath  the  surface,  the  soft  ore  gradually  decreases  m  amount  from  the  entry  of 
the  tunnel  to  the  breast,  and  at  the  latter  point  is  practically  absent.  Alteration  of 
the  hard  ore  into  the  soft  ore  by  percolating  waters  is  well  exemplified  by  the  presence 
of  soft  ore  along  channels  of  maximum  water  circulation.  There  is  also  reason  to 
believe  that  soft  ore  originates  from  the  hard  through  shearing,  since  it  occurs  along 
many  fault  planes  in  the  ore  bodies. 

The  mammillary,  grape,  and  etalactitic  forme  of  hematite  are  clearly  younger  than 
the  hard  ore  and  m  most  places  are  younger  than  the  soft  ore.  The  mammillary  ore 
occurs  in  fractures  cutting  the  hard  and  soft  hematite,  while  the  grape  and  stalactitic 
ores  cover  cavities  in  the  older  varieties.  Some  of  the  mammillary  ore  was  undoubt- 
edly formed  after  the  deposition  of  the  detrital  ore  at  the  base  of  the  Guernsey  (Carbon- 
iferous) formation. 

Limonite  is  a  product  of  the  surface  alteration  of  the  other  iron-ore  minerals.  It 
occurs  as  pseudoiiiorphs  after  both  hematite  and  eiderite.  Great  rounded  bodies  of 
limonite  associated  with  an  iron-stained  flint  are  found  in  the  Lone  Jack  and  Sunrise 
open  pits  immediately  benoath  the  Carboniferous  rocks.  The  limonite  and  flint 
grado,  on  the  one  hand,  into  schist,  and  on  the  other  into  hematite,  and  are  evidently 
a  product  of  the  surface  alteration  of  the  schist.  Siderite  occurs  in  cavities  in  the  hem- 
atite and  is  clearly  younger  than  it.  After  the  deposition  of  the  siderite  came  that 
of  qiuu-tz  in  small  crystals.  Quartz  is  in  turn  at  places  coated  with  calcite.  Of  earlier 
ori<:in  than  cither  the  quartz  or  the  calcite  are  the  copper  ores.  These  copper  ores 
were,  in  the  main,  deposited  after  the  GucrnBev  formation  had  been  laid  down,  and  in 
consecjnonce  the  quartz  and  calcite  were  evidently  formed  in  Carboniferous  or  post- 
Cari)onifer()us  times. 

The  ore  of  the  Uartville  iron  ranfj:e  i*'  a  high-p:rade  hematite,  some  masses  of  which 
contain  over  68  per  cent  of  iron,  although  the  ore  as  a  whole  will  probably  not  average 
over  (30  per  cent.  *  *  *  At  the  ])resent  time  much  of  the  ore  snipped  is  of  non-Bes- 
semer grade.  *  *  *  Some  of  the  ore  is  high  in  silica,  its  only  other  detrimental 
constituent  [besides  ])hosj)horus]. 

Ilernatite  associated  with  magnetite  in  contact  deposits, — Hematite 
occurs  mixed  with  jiia^nctitc  in  many  of  the  western  contaxjt  deposits. 
It  is  fnHjiiently  so  ahuruhmt  as  to  constitute  a  inagnetohematite. 
There  an*  also  many  other  ma<^nctite  (lej)()sits  in  the  West  of  unknown 
ori«j!:in  which  contain  an  abunchmce  of  hematite.  Most  of  these 
miscellaneous  deposits  will  also  j)r()bably  be  found  to  be  contact 
de[)osits. 
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Miscellaneous  Tiematite  deposits. — Hematite  occurs  in  small  scattered 
deposits  of  various  forms,  such  as  veins,  breccia  deposits,  and  replace- 
ments in  many  of  the  Western  States.  These  deposits  have  not  been 
sufficiently  .studied  to  be^  definitely  classified.  The  following  are 
some  of  the  principal  localities: 

In  the  CeboUa  district,  Gunnison  County,  Colo.,  hematite  and 
magnetite  occur  in  limestone  as  layers  and  veinlike  bodies  conform- 
ing to  the  bedding  of  the  inclosing  rock.  The  deposits  vary  up  to 
10  feet  in  thickness.  Associated  with  the  hematite  and  magnetite 
are  iron  carbonate  and  limonite,  which  grade  directly  into  limestone, 
the  limonite  being  an  alteration  product  of  the  iron  carbonate. 
Locally  considerable  manganese  ore  is  associated  with  the  iron  ores. 

Small  veins  of  hematite  occur  in  granite  north  of  Cotppaxi,  Fremont 
Coimty,  Colo.  The  largest  of  the  veins  has  a  maximum  width  of 
3i  feet  and  a  length  of  80  feet. 

Similar  deposits  of  hematite  occur  in  granite  a  few  miles  north- 
west of  Livermore,  Larimer  County,  Colo.  They  are  small  and 
unimportant. 

A  deposit  of  specular  hematite  a  few  feet  in  thickness  occurs  on  the 
Atlantic  Cable  claim  near  Rico,  Dolores  County,  Colo. 

A  body  of  hematite  the  size  of  which  is  not  known  occurs  in  crystal- 
line schist  in  Cochetopa  Creek  south  of  Parlin,  Gunnison  County, 
Colo. 

Near  Elizabethtown,  Colfax  Coimty,  N.  Mex.,  there  is  a  vein  of 
specular  hematite  5  to  7  feet  in  thickness.  Other  hematite  deposits 
are  foimd  in  New  Mexico  in  the  Capitan  Moimtains  and  in  the  tfarilla 
Moim tains,  but  they  are  of  no  importance. 

A  deposit  of  hematite  of  brecciated  character  occurs  in  Rhodes 
Plateau,  in  the  western  part  of  the  Uinta  Mountains,  Utah.  The 
ore  is  in  lower  Carboniferous  limestone,  which  it  replaces  along  lines 
of  fracture  and  brecciation.  Unimportant  bodies  of  hematite  are 
reported  from  Cave  Creek,  north  of  the  Mineral  Range,  Beaver 
County,  and  from  Bear  Valley,  in  the  westernpart  of  Iron  County. 

An  important  body  of  hematite  in  pre-Cambrian  metamorphic 
rocks  occurs  at  Planet,  Yuma  Coimty,  Ariz.,  but  the  relations  of  the 
ore  are  not  known  to  the  writer. 

South  of  Seligman^  Yavapai  County,  Ariz.,  there  is  a  large  deposit 
of  high-grade  hematite  in  limestone.  The  outcrop  is  reported  to  be 
600  to  700  feet  long  and  10  to  20  feet  wide. 

Small  unimportant  deposits  of  hematite  are  scattered  through  the 
Sierra  Nevada  and  Coast  Range  in  California.  Such  ores  have  been 
reported  from  Meadow  Valley,  Plumas  County;  from  the  south- 
western part  of  Nevada  County;  from  lone  and  Clinton,  Amador 
County;  from  the  western  part  of  Sonoma  County;  and  from  San 
Diego  County. 

Several  deposits  of  hematite  are  found  about  14  miles  west  of  Valley, 
Stevens  County,  Wash.  They  are  associated  with  limestones,  slates, 
and  schistose  rocks. 

BROWN   ORE. 

Limonite  gossan  ore. — A  gossan  of  limonite.occurs  in  many  localities 
in  the  West  as  a  capping  of  metalliferous  sulphide  deposits.  Prob- 
ably the  most  important  localities  where  these  occur  are  the  Black 
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Hills,  S.  Dak.;  Neihart  and  Monarch,  Cascade  County,  CaBtle, 
Meagher  County,  and  Elkhorn,  Jefferson  County,  Mont.;  LeadviUe, 
Lake  Countjr,  Colo.;  Tintic  district,  Juab  and  Utah  counties,  Utah; 
Tombstone,  Cochise  County,  Ariz. ;  and  Pioche,  Lincoln  Pounty ,  and 
Eureka,  Eureka  County,  N ev. ;  but  many  other  deposits  are  known. 

In  most  of  the  distncts  these  ores  contain  an  admixture  of  more 
or  less  manganese  oxide.  Some  of  the  Leadville  ores  are  so  rich  in 
manganese  that  they  are  used  in  the  manufacture  of  spiegeleisen. 
For  the  most  part,  however,  these  ores  are  used  as  flux  in  copper  and 
silver  smelters  in  the  districts  in  which  they  occur. 

Bog  ore. — Bog  iron  ores  are  foimd  in  scattered  deposits  in  many 
localities  in  the  Western  States,  and  were  amonj?  the  first  iron  ores 
mined  in  this  region.  The  followii^  are  the  principal  known  deposits: 
Wickes,  Jefferson  County,  Mont.  •  Titania  Piacer  and  Geneva  Gulch, 
near  Webster,  Park  Coxmty,  Del  Norte,  Rio  Grande  County,  Ophir, 
San  Miguel  Coxmty,  Marshall  Pass,  Saguache  Coimty,  Williams 
Creek,  Huerfano  Coimty,  and  Crested  Butte,  Gunnison  County, 
Colo.     Small  deposits  occur  elsewhere  in  many  of  the  Western  Stat^. 

Bog  ores  are  usually  in  the  form  of  surface  deposits  varying  up  to 
10  or  15  feet  in  thickness  but  having  a  large  horizontal  extent,  locally 
covering  many  acres.  The  ores  are  soft  and  porous  and  usually  of 
low  grade.  In  some  places,  as  at  Wickes,  Mont.,  they  contam  a 
large  percentage  of  bog  manganese. 

Miscellaneous  brown-ore  deposits. — There  are  many  small  deposits 
of  brown  ore  throughout  the  Western  States  which  have  not  been 
studied  in  sufficient  detail  to  be  definitely  classified.  Many  of  them 
belong  to  the  preceding  classes;  others  are  replacements  or  concen* 
tration  deposits. 

The  following  are  some  of  the  best  known  localities: 

In  Colorado  small  bodies  of  limonite  occur  in  Gibson  Hill  and  Nigger 
Hill,  near  Breckenridge,  in  Summit  County.  A  small  deposit  of 
hard  limonite  is  found  on  the  hillside  back  of  the  Hotel  Colorado,  at 
Glenwood  Springs,  in  Garfield  County.  Several  deposits  of  brown 
ore  occur  about  6  miles  west  of  Villa  Grove,  toward  Bonanza,  in 
wSaguache  County.  A  deposit  at  Orient,  Saguache  County,  has  been 
worked  for  many  years  and  is  now  nearly  exhausted.  The  ore  is 
limonite,  which  lias  resulted  from  the  oxidation  of  bodies  of  pyrite, 
and  it  is  expected  that  more  and  more  pvrite  will  appear  with  depth. 
The  B(*nnett  ore  body,  which  is  about  3  miles  south  of  the  Orient 
mine,  contains  similar  ore  in  the  upper  portion.  Below  water  level, 
however,  it  consists  of  nearly  pure  mTite. 

In  New  Mexico  a  body  of  soft  limonite  2  to  4  feet  in  thickness 
occurs  al)out  8  miles  northeast  of  Cilorieta,in  San  Miguel  County.  The 
ore  has  been  mined  and  used  for  flux  in  lead  smelters. 

In  Utah,  al)out  20  miles  north  of  Vernal,  near  the  Utah-Wyoming 
boundary,  in  Uinta  County,  there  is  a  body  of  manganiferous" limon- 
itic  iron  ore  3  to  8  feet  in  thickness  traceable  for  several  hundred  feet 
along  the  crest  of  a  h()gl)ack.  The  country  rock  is  sandstone  of 
probable  Mesozoic  aire.  Deposits  of  limonite  occur  at  Willard, 
Willard  Canyon,  and  North  Ot^cdcn  Canyon,  north  and  northeast  or 
Otj^don,  and^  in  Cottonwood  Canyon,  southwest  of  Ogden,  in  Weber 
County.  Limonite  occurs  alonfr^^rouse  Creek, in  the  extreme  western 
part  of  Boxelder  County,  and  tlie  deposits  extend  over  into  Nevada. 
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Manganiferous  brown  ore  is  found  in  small  quantities  near  Frisco,  in 
Beaver  County. 

In  Nevada  brown-ore  deposits  are  reported  from  Montello,  Cobre, 
and  Moor^  Elko  County,  and  from  Winnemucca,  Humboldt  Coimty. 

In  California  brown-ore  deposits  occur  at  Campo  Seco,  Esmeralda, 
and  Murphy,  Calaveras  County;  at  several  localities  in  San  Benito 
Coimty;  and  near  San  Luis  Obispo,  San  Luis  Obispo  Coimty.  The 
last-named  deposit  is  in  the  form  of  a  vein  having  an  average  width 
of  about  10  feet  and  traceable  for  nearly  a  mile. 

In  Washington  limonite  ores  are  found  near  Trafton,  Snohomish 
County;  at  Deep  Lake,  southeast  of  Northport;  and  also  east  of 
Valley,  Stevens  County.  At  the  Stevens  County  localities  the  ore 
occurs  chiefly  as  a  replacement  of  limestone. 

MAGNETITE. 

Contact  mcLffnetUe. — Contact  magnetite  deposits  are  the  principal 
classes  of  iron-ore  deposits  in  the  West.^  They  are  widely  scattered, 
but  occur  chiiefly  in  Colorado,  New  Mexico,  Utah,  and  CaJifomia. 

The  following  is  a  list  of  the  principal  deposits: 

In  Colorado  they  occur  at  Taylor  Peak,  Gunnison  and  Pitkin 
counties;  at  White  Pine,  Gunnison  County;  and  at  Calumet,  Fre- 
mont County. 

In  New  Mexico  they  occur  at  Fierro  and  Hanover,  Grant  County, 
and  at  Chupadera  Mesa,  Socorro  County. 

In  Utah  they  occur  at  Iron  Springs,  Iron  County,  and  at  Bull 
Valley,  Washington  County. 

In  California  they  occur  at  Pitt  River,  Shasta  Countv;  at  Newton, 
Nevada  County;  at  Hotaling,  Placer  County;  Eagle  Mountains, 
Riverside  Coimty;  and  at  Providence  Mountains,  Cave  Canyon, 
Iron  Mountain,  and  Iron  King,  San  Bernardino  Countj. 

In  addition,  there  are  many  other  magnetite  deposits  in  the  West 
whose  exact  nature  is  not  known  because  they  have  not  been  scien- 
tifically studied,  although  they  are  thought  to  be  contact  deposits. 
Many  of  these  are  mentioned  under  the  head  of  ' 'Miscellaneous 
magnetite  deposits." 

Tne  contact  magnetite  deposits  of  the  West  are  a  distinct  type, 
but  approach  very  closely  in  structure  the  Cornwall  magnetites  of 
eastern  Pennsylvania.  Only  the  ores  of  the  Iron  Springs  district,  in 
Utah,  have  been  studied  in  detail. 

In  general  the  deposits  may  be  said  to  occur  (1)  as  replacement 
deposits  in  limestone  or  other  sediments  at  or  near  the  contact  of  an 
intrusive  igneous  mass,  or  (2)  in  veins  within  the  igneous  masses. 
The  igneous  rojck  is  generally  of  a  dioritic,  granitic,  or  andesitic 
character.  The  sedimentary  rock  associated  >\ith  the  ore  deposits 
is  characteristically  limestone,  though  locally  small  deposits  of  ore 
are  found  in  association  with  sandstone  or  shale.  The  latter  are 
generally  in  the  form  of  breccia  deposits  and  veins  rather  than  replace- 
ment deposits,  which  is  due  to  the  fact  that  clastic  sediments  are 
replaced  only  with  great  difficulty,  whereas  limestones  are  readily 
altered. 

The  deposits  near  the  contact  are  in  the  form  of  lenses,  the  large 
diameter  of  which  is  parallel  to  the  contact.     They  vary  in  length  up 
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to  3,000  feet  or  more  and  in  width  up  to  1,000  feet  or  xnoie.  A 
single  deposit  may  contain  15,000,000  to  20,000,000  tons.  They 
have  not  oeen  tested  to  a  depth  greater  than  about  150  feet,  but  from 
the  nature  of  the  deposits  they  may  be  expected  to  extend  down- 
ward along  the  contact  for  great  distances.  The  dip  of  the  ore  bodies 
is  roughly  the  same  as  the  dip  of  the  adjacent  contact.  The  foot 
wall  is  generally  the  igneous  mass,  but  in  many  places  a  layer  of 
quartzite,  sandstone,  or  shale  intervenes.  The  hanging  wall  is  lime- 
stone, frequently  silicified  for  a  considerable  distance  rrom  the  con- 
tact with  the  ore.  The  minerals  associated  with  the  ores  are  largely 
metamorphic  tjrpes,  such  as  garnet,  pyroxene,  epidote,  amphil^le, 
serpentine,  apatite,  feldspar,  and  mica.  Calcite  and  quartz  also  occur 
abundantly. 

The  veins  of  ore  in  the  igneous  masses  rarely  have  a  greater  width 
than  20  feet  but  may  have  a  horizontal  extent  of  2,500  feet  or  more. 
As  these  deposits  are  usually  small,  they  have  not  been  developed, 
and  their  vertical  extent  is  unknown. 

Contact  magnetite  ores  are  supposed  to  have  originated  from  a 
deep-seated  source,  to  have  come  up  through  cracks  in  the^  igneoiis 
mass  during  its  cooling,  and  to  have  penetrated  the  overlying  sedi- 
ments and  replaced  them.  According  to  this  theory,  the  ore  veins 
in  the  igneous  rock  represent  the  fissures  through  which  the  ore- 
bearing  solutions  came  to  the  surface,  and  the  contact  deposits  rep- 
resent replacements  of  the  overlying  sediments.  If  this  theory  be 
true,  it  may  be  expected  that  contact  deposits  pass  downward  into 
vein  deposits  and  tiiat  the  latter  extend  to  great  depths. 

The  ore  is  mostlv  dense  compact  magnetite,  but  in  many  localities 
hematite  is  abunaantly  intermixed  with  it.  It  is  usually  high  in 
iron,  but  contains  too  much  phosphorus  for  a  Bessemer  ore. 

Titaniferous  magnetite. — Titaniferous  magnetite  is  known  at  six 
localities  in  the  western  United  States,  viz:  At  Iron  Mountain, 
Laramie  County,  in  Wyomin^:;  at  Caribou,  Boulder  County,  Grape 
Creek,  Fremont  County,  and  Cobolla,  Gunnison  County,  in  Coloraao; 
and  at  Tujunga  and  Pacoima  canyons,  Los  Ajigeles  County,  and 
B(^e(]^im,  Teliama  County,  in  California.  If  methods  for  economical 
concont ration  of  titaniferous  ores  are  perfected  the  Iron  Mountain 
occurrence  will  be  of  considerable  commercial  importance.  The 
Cebolla  and  Beegum  (le})osits  also  are  reported  to  be  of  large  size. 
Th(*  other  occurrences  are  unimportant. 

The  ore  occurs  as  dikeliko  masses,  small  veins,  or  irregular  patches 
in  basic  io:neous  ro(»ks  of  the  p:abl)ro-pyroxenite-peridotite  series. 
Th(\y  consist  of  magm^tite  and  ilmenite  with  an  admixture  of  silicate 
minerals  common  to  the  associated  rocks. 

C/ivorii if ( rolls  magnet 'de  in-  central  Washington. — A  series  of  deposits 
of  ehroniiferous  mairnetite' occur  ulonc::  the  Wenatchee  mountain 
ran^e  in  the  northern  part  of  Kittitiis  County,  central  Washington. 
The  principal  rock  aloni^  this  raujirc*  is  a  ])eridotito  formation  altered 
to  s(^r|)entin(\  This  was  intruded  into  earlier  sediments  and  volcan- 
ies  and  has  itself  been  intruded  l)y  later  and  more  acid  rocks.  It  is 
overlain  by  Tertiary  (Eocc^ikO  sediments,  largely  sandstone,  and  by 
l)asalt  flows.  The  formation  innnedialely  overlying  the  serpentine 
is  the  wSwauk  sandstone,  which  was  deposited  on  its  eroded  uneven 
surface.  At  their  contact  and  within  ooth  are  found  the  iron  ores. 
These  are  in  the  form  of  lenses  varviiij^  from  a  few  feet  to  30  feet  in 
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thickness  in  the  lower  part  of  the  sandstone  and  of  irregular  replace^ 
ment  deposits  which  extend  downward  from  the  lenses  into  the 
underlying  serpentine. 

The  ore  in  the  sandstone  is  oolitic  in  texture ;  that  in  the  serpentine 
is  dense  and  amorphous  and  breaks  with  a  conchoidal  fracture. 
The  oolitic  variety  is  the  principal  ore  in  most  of  the  deposits,  but 
in  places  it  has  been  enturely  eroded  so  that  only  the  replacement 
ore  remams. 

The  ore  was  apparently  deposited  locally  as  carbonate  or  hydrous 
oxide  on  the  erosion  surface  of  the  serpentine,  and  later  was  covered 
with  sediments.  Subsequently,  it  was  metamorphosed  and  dehy- 
drated. 

The  ore  is  highly  aluminous  and  contains  up  to  6  per  cent  and 
over  of  chromic  oxide,  but  is  by  no  means  a  chromic  iron  ore. 

Miscellaneous  magnetite  deposits, — ^Magnetite  deposits  which 
probably  belong  largely  to  the  class  of  contact  deposits  but  whose 
nature  is  not  Imown  for  lack  of  detailed  study  occur  in  Colorado, 
New  Mexico,  Nevada,  Arizona,  and  California. 

The  following  are  the  principal  locidities:  In  Colorado,  a  vein  of 
magnetite  3  to  4  feet  in  thickness  is  exposed  for  several  hundred 
feet  on  Tarryall  Creek  above  Como,  in  Park  County.  In  the  Capitol 
and  Snowmass  mountains  in  the  western  part  of  tne  Elk  Mountains 
in  Pitkin  and  Gunnison  counties,  there  are  several  deposits  of  magne- 
tite, which,  however,  are  practically  inaccessible.  Near  Pitkin  and 
Tincup  in  the  eastern  part  of  Gunnison  County,  there  are  several 
iron  ore  bodies  which  are  probably  similar  to  those  on  Taylor  Peak 
and  White  Pine.  In  Mineral  Basin  at  the  head  of  Cottonwood 
Creek  in  the  western  part  of  ChaflFee  County,  a  small  deposit  of 
magnetite  occurs  at  or  near  the  timber  line.  Several  small  deposits 
are  reported  from  Monarch  in  the  southwestern  part  of  CnaflFee 
County.  A  deposit  of  magnetite  and  hematite  occurs  in  Badger 
Creek,  in  the  western  part  of  Fremont  Coimty. 

In  New  Mexico,  magnetite  deposits  which  may  become  of  some 
importance  occur  near  White  Oaks  and  Ancho  and  at  other  localities 
in  the  Jicarilla  Mountains,  in  Lincoln  County.  Minor  deposits  in  New 
Mexico  are  reported  also  from  the  Zuni  Mountains,  Valencia  County; 
from  the  San  Mateo  Mountains,  Socorro  Coimty;  and  from  the  Tuerto 
Mountains,  Santa  Fe  County. 

In  Arizona,  siliceous  low-grade  magnetite  bodies  occur  in  the 
Black  Mask  OTOup  of  claims  in  northern  Yuma  Coimty,  30  miles 
northwest  of  Quartzite. 

In  Nevada,  several  important  deposits  of  magnetite  occur  in  the 
southern  part  of  Humboldt  County,  some  distance  east  of  Lovelocks. 
They  appear  to  be  replacements  of  basic  eruptive  rocks  resembling 
schists.  More  than  30  ore  bodies  occur,  all  of  which  are  over  100  feet  in 
length  and  20  feet  in  width.  The  largest  body  is  400  feet  in  length 
ana  250  feet  in  width.  The  ore  is  high-grade  magnetite.  In  the  Cor- 
tez  Mountains  in  Eureka  County,  are  the  AmariUo  iron  ore  deposits. 
They  are  low  grade,  but  of  considerable  extent.  Minor  deposits 
occur  near  Bulhon  and  in  the  Dolly  Varden  district,  in  Elko  Countv. 

In  California,  important  bodies  of  magnetite,  which  are  probably 
largely  of  the  contact  type,  are  found  in  Madera  and  San  Bernardino 
counties.  Minor  deposits  occur  in  the  northern  part  of  Butte  County; 
in  Gold  Valley  and  vicinity,  Sierra  County;  in  Placer  and  Eldorado 
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counties;  in  southwestern  Kern  County;  and  in  north  central  Los 
•Angeles  County.  The  Madera  County  deposits  are  said  to  be  the 
largest  iron  ore  deposits  in  the  State^  out  tney  are  at  present  almost 
inaccessible.  They  consist  of  two  groups,  the  Minaret  deposits  and 
the  Mount  Raymond  deposits.  The  Minaret  deposits  occur  at  the 
head  of  San  Joaquin  River  in  the  southeastern  part  of  Yosemite 
National  Park,  and  the  Mount  Raymond  deposits  are  on  a  peak  of 
that  name  a  short  distance  south  of  the  park  and  15  or  20  miles 
southwest  of  the  Minaret  deposits.  The  ores  of  the  Madera  County 
deposits  are  magnetite  and  specular  hematite.  The  following 
magnetite  deposits  are  reported  from  San  Bernardino  County, 
besides  the  known  contact  deposits  mentioned  above:  Owl  Holes, 
Kingston  Range,  and  Garlic  Spring  in  the  northern  part,  and  Iron 
Age  and  Newberry  in  the  southern  part.  Little  is  known  as  to  the 
extent  and  nature  of  these  deposits,  but  most  of  them  are  probably 
contact  ores  of  the  same  type  as  the  other  iron  ores  of  southern 
California. 

IRON  CARBONATE. 

Iron  carbonate. — Kidneys  and  concretions  of  iron  carbonate 
partially  altered  to  limonite  are  found  scattered  over  the  surface  of 
the  ground  in  local  areas  in  Colorado  and  northern  New  Mexico, 
where  the  Laramie  formation  is  the  surface  rock.  They  are  of  no 
commercial  importance. 

IRON  SULPHIDE. 

Iron  sulphides. — Pyrite  and  other  iron  sulphides  are  associated 
with  metalliferous  sulphides  in  most  of  the  western  precious-metal 
districts.     They  give  rise  to  limonite  gossan  deposits. 

IRON-ORE  RESERVES   OF  THE  UNITED   STATES. 

During  the  fall  of  1908  estimates  were  made  of  the  reserves  of 
various  mineral  products  of  the  United  States  by  the  National  Con- 
servation Commission.  The  ostimates  and  the  report  on  iron  ores 
were  prepared  by  Dr.  C.  W.  Hayes,  of  the  United  States  Greological 
Survey.  Separate  estimates  were  made  of  ore  available  at  the  pres- 
ent tini(»  and  ore  not  now  available  for  each  of  the  different  mining 
and  commercial  districts,  and  for  the  different  varieties  of  ore. 

On  the  following  pages  are  given  extracts  from  the  report  of  Dr. 
Hayes.  "^ 

VALUE  OF  ESTIMATES. 

It  will  ])0  readily  iind<^rstoocl  that  with  the  great  divorsity  in  type  of  deposits  there 
must  bt*  a  very  wide  difforonco  in  the  dogroe  of  accuracy  with  which  the  ore  can  be 
estinink'd.  Tlio  cloer^t  aj)pr(>xiniati()n  can  he  made  in  the  case  of  bedded  deposits 
such  a.*^  the  (.'liiitori  red  h<'inatit(\^.  These  beds  vary  in  thickness  and  composition 
from  })lac(^  to  phi<e,  hut  the  variations  are  similar  to  those  characterizing  other  sedi- 
mentary Ix'ds,  sueli  as  cDul,  an<l  with  a  minimum  amount  of  testing  on  the  outcrop 
and  at  depth  their  cont(*nts  can  he  calculated  with  a  fair  degree  of  certainty.  Cer- 
tam  a-^-umptions,  however,  ni'.i-t  always  he  ma<le.  Thus  it  is  assumed  that  observed 
variations  in  (-(impor-ition  and  thickness  continue  with  regularity  between  and  beyond 
points  of  ohservations;  also  that  a  certain  depth  will  limit  workability.  This  limit- 
ing dej)ih  will  depend  upon  a  variety  of  conditions  which  can  not  be  determined  in 
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advance  of  mining,  and  hence  the  depth  fixed  upon  in  making  calculations  will  be 
lareely  a  matter  of  opinion,  and  must  oe  expected  to  change  with  changing  commer- 
cial conditions.  Hence  it  is  doubtful  if  even  the  best  known  and  most  tnoroughly 
tested  deposits  of  red  hematite  can  be  estimated  within  10  per  cent  of  their  actual 
yield.  At  the  otJier  extreme  are  the  concentration  deposits  of  brown  ore.  These  are 
extremelv  variable  in  both  deptJi  and  horizontal  extent.  Surface  indications  are 
thoroughly  unreliable,  and  those  most  experienced  in  working  such  deposits  are 
practiodly  unanimous  in  the  opinion  that  no  deposit  can  be  safely  estimated  until 
every  ton  of  ore  has  been  mined.  Under  such  circumstances  the  estimates  given 
below  of  ore  remaining  in  this  class  of  deposits  can  only  be  regarded  as  having  a  degree 
of  accuracy  represented  by  a  factor  varying  between  0.7  and  3. 

Intermediate  between  these  extremes  are  the  most  important  deposits,  including 
those  of  the  Lake  Superior  and  Adirondack  districts.  The  former,  by  reason  of  their 
greater  refi:ularity  and  the  thoroughness  with  which  they  have  been  tested,  may  be 
considerea  as  known  within  15  or  20  per  cent.  The  latter  are  much  less  fully  tested, 
and  estimates  of  their  probable  yield  are  based  upon  assumptions  which  fiirther 
development  may  prove  to  be  erroneous.  Estimates  of  the  western  ore  deposits  vary 
in  value  because  of  inherent  uncertainties  due  to  the  nature  of  the  deposits  and  to 
the  very  unequal  information  concerning  different  districts. 

AVAILABILITY. 

Any  estimate  of  the  iron-ore  supplies  of  the  United  States  must  separate  the  ores 
into  two  classes  on  the  basis  of  availability.  This  separation  is  difGlcult,  and  opinions 
vary  widely  as  to  where  the  line  should  be  drawn.  Evidently  the  question  is  one  of 
costs:  (a)  The  cost  of  the  ore  delivered  at  the  furnace,  and  (b)  the  cost  of  reduction. 
Actual  production,  past  and  present,  being  determined  by  the  interaction  of  various 
^tors,  affords  the  best  criteria  of  availability. 

The  two  factors  which  enter  most  directly  into  the  cost  of  ore  at  the  furnace  are 
accessibility  and  mining  conditions.  Many  iron-ore  deposits  are  known  in  regions  so 
remote  from  fuel  supply  and  from  transportation  lines  that  they  may  be  considered 
unavailable  at  present  or  so  long  as  they  are  compelled  to  compete  with  more  accessi- 
ble ores.  At  the  same  time  they  must  be  taken  mto  account  m  considering  the  total 
reserves,  for  accessibility  is  only  relative,  and  no  deposit,  if  suflSciently  large  to  war- 
rant the  expenditure  necessary  for  constructing  roads,  can  be  regarded  as  perma- 
nently inaccessible.  Distance  from  fuel  is,  of  course,  a  more  serious  drawback  than 
absence  of  present  means  of  transportation,  while  those  supplied  with  water  trans- 
portation will  bear  a  longer  haul  than  those  carried  entirely  oy  rail. 

Mining  conditions  may  be  such  as  to  make  the  cost  of  raising  the  ore  prohibitive 
at  present.  Such  conditions  are  limiting  depths  beyond  which  mining,  on  account 
of  the  amount  of  water,  may  become  very  exnensive,  or  thinness  of  the  beds  which 
necessitates  a  large  amount  of  dead  work.  These  conditions  apply  particularly  to 
the  Clinton  ores  and  explain  the  difference  between  the  total  amount  proved  in  these 
deposits  and  tiie  amount  considered  at  present  available.  Many  deposits  of  brown 
ore  can  be  worked  cheaply  in  open  pits  for  a  certain  distance  from  the  surface,  while 
the  cost  of  stripping  or  of  timbering  to  hold  back  the  inclosing  clay  prevents  their 
working  to  greater  depths. 

Another  kind  of  limiting  conditions  arises  from  the  fact  that  in  many  cases  the  ore 
is  mixed  with  foreign  material  from  which  it  must  be  separated.  Thus  many  of  the 
brown  ores  consist  of  small  concretions  scattered  through  clay,  and  a  large  amount  of 
material  must  be  passed  through  the  washer  to  obtain  the  ore  in  suitable  condition 
for  the  furnace.  The  ratio  of  ore  to  clay  in  deposits  now  being  worked  varies  from  1 : 5 
down  to  1: 20.  When  conditions  permit  the  lowering  of  this  ratio  still  further,  large 
quantities  of  ore  will  be  available  in  material  which  can  not  now  be  worked  at  a 
profit.  Similar  conditions  control  the  availability  of  many  of  the  magnetic  deposits, 
except  that  here  the  objectionable  elements  are  other  minerals  that  are  closely  asso- 
ciated with  the  iron  and  must  be  separated  by  magnetic  methods.  The  concentrated 
material  is  a  high-grade  ore,  and  the  ratio  of  available  to  nonavailable  in  these  deposits 
depends  wholly  upon  cost  of  the  process  of  concentration  which  they  will  bear  in 
competition  with  other  ores. 

The  second  consideration  affecting  availability  is  the  character  of  the  ore  itself. 
The  content  of  •metallic  iron  in  ores  used  at  present  varies  from  30  to  65  per  cent. 
This  wide  variation  is  due  in  part  to  the  nature  of  the  other  elements  in  the  ore  and 
in  part  to  advantageous  location.  Thus  the  Clinton  ores,  containing  as  low  as  30  per 
cent  iron,  can  be  used  with  advantage,  because  the  lime  which  they  contain  mates 
them  practically  self-fluxing.  At  the  same  time  they  must  be  used  near  the  point 
of  production,  since  the  low  content  of  fron  will  not  permit  long  transportation  in 
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competition  with  richer  ores.  On  the  other  hand,  siliceous  ores  containing  less  than 
40  per  cent  iron  are  not  considered  at  present  available  unless  their  location  near 
the  fuel  is  exceptionally  favorable,  since  the  cost  of  transportation  per  unit  of  iron 
is  excessive  and  since  a  lar^e  amount  of  fuel  is  required  to  remove  the  silica.  But 
there  are  enormous  quantities  of  siliceous  ore  canrying  from  35  to  40  per  cent  iron, 
particularly  in  the  I^ke  Superior  district^  and  this  must  be  taken  into  account  as  a 
future  reserve,  though  not  at  present  available. 

In  the  case  of  the  titaniferous  magnetites  the  ratio  between  the  available  and  not 
available  is  difficult  to  determine.  While  these  ores  have  been  used  only  to  a  limited 
extent  because  of  the  difficulties  attending  the  fluxing  of  the  titanium,  it  seems 
probable  that  these  difficulties  will  be  overcome  and  a  much  larger  use  made  of  them, 
either  by  employing  a  special  flux  in  the  furnace  or  by  reducing  the  percentage  of 
titanium  in  the  charge  by  concentration  or  mixing  with  nontitaniferous  ores. 

The  percentage  of  other  constituents,  such  as  phosphorus,  sulphur,  copper,  chro- 
mium, manganese,  and  alumina,  will  determine  the  method  and  cost  of  reduction 
and  the  quality  of  the  resulting  iron.  Hence  these  constituents,  some  of  which  are 
highly  deleterious,  may  determine  the  question  of  availability  by  limiting  the  con- 
ditions under  which  the  ore  can  be  reduced  or  the  product  used. 

Another  tactor  is  the  nature  of  ownership.  Where  a  lairge  corp(»ration  controls  a 
variety  of  ores  and  is  equipped  to  assemble  them  and  form  any  desired  mixture  or 
grade,  ores  may  be  used  with  advantage  which  would  not  be  available  if  held  bv  a 
smaller  company  not  in  a  position  to  control  the  situation  in  a  large  way  or  compelled 
to  dispose  oi  a  single  kind  of  ore  in  the  open  market. 

Because  of  the  varying  importance  of  these  factors  future  availability  will  obviously 
vary  in  a  corresponding  de^ee,  and  the  advantage  which  one  district  now  possesses 
may  pass  to  another.  As  the  higher-grade  ores  of  the  Lake  Superior  region  become 
depleted  the  lower-grade  ores  will  be  called  on  with  consequent  increase  in  cost  of 
transportation  and  smelting.  The  low-grade  ores  of  the  southeastern  district,  at 
present  competing  with  the  high-grade  iSike  Superior  ores,  will  then  have  a  decided 
advantage  because  of  proximity  to  fuel  supply. 

The  notable  present  tendency  in  the  iron  industry  is  the  lower  average  iron  content 
in  the  ores  used.  This  tendency  will  undoubtedly  continue  in  the  future  as  the 
more  easily  accessible  portions  of  the  richer  deposits  are  worked  out.  As  a  corollary 
to  this  is  the  observed  tendency  toward  a  decentralization  of  the  iron  industry,  and 
with  a  decrease  in  the  iron  content  of  the  ore  used,  involving  a  corresponding  increase 
in  cost  of  transportation  per  unit  of  iron,  there  will  be  an  increase  in  the  proportion 
of  fuel  which  goes  to  the  region  producing  the  ore.  This  will  be  accompamed  by 
the  general  adoption  of  by-product  coking.  It  is  an  instructive  fact  that  in  certain 
furnaces  now  operating  in  the  Lake  Superior  district  the  profit  corresponds  approxi  • 
mately  to  the  value  of  the  by-products  from  the  coke  ovens. 

In  making  estimates  all  of  these  considerations,  together  with  the  best  forecast 
that  can  be  made  of  conditions  as  they  will  exist  in  the  next  ten  years,  have  been 
taken  into  account  in  determining  the  ratio  between  available  and  nonavailable 
supplies. 

ESTIMATES  OF  IRON-ORE  RESERVES. 

In  the  following  tables  are  given  Doctor  Hayes's  estimates  of 
tlie  iron-ore  tonnages  of  the  principal  mining  districts  by  varieties, 
according  to  availability: 

Estimates  of  Lake  Superior  ores. 


District.  Available.  Not  available. 

Mlohiu'an:  Long  tons.  Longtom. 

Maniuctto  district 110,000,000  15.900,000.000 

<;o;:el)ic.listriot .    95,000,000  3,900,000,000 

Mcnoiiiince,  Crystal  Falls,  aud  other  districts 80,000,000  <  7,360,000,000 

Minncsotii: 

Mesuhi  district 3, 100.000.000  39,000,000,000 

Vermilion  district G0,000.000  1,005.000,000 

Cuviina  and  other  districts 15,000.000  ■  310.000,000 

Wisconsin 40.000,000  4,525,000,000 

3,500,000,000,  72,000,000,000 
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Nontitaniferous  magnetites: 

High-grade  ores 

Concentrating  ores  (concentrates) . 

Titanlferous  magnetites 

Red  liematites 


Available. 


LongUmt. 

35,000,000 

75,000,000 

90,000,000 

2,000,000 


Not  available. 


Longumt, 


25,000,000 

100,000,000 

2,000,000 


Estimates  of  Clinton  ores. 


District. 


Birmingham 

Chattanooga 

NewYoric 

Virginia-North  Tennessee 

Wisconsin 

Pennsylvania 

Kentucky-West  Virginia. 


Available. 


I 


LongUmi. 
358,470,000 
86,570,000 
30,000,000 
16,000,000 
10,000,000 
5,000,000 
2,500,000 


Not  available. 


LonaUmi. 
438,000,000 
440,000,000 
570,000,000 
50,000,000 
30,000,000 
50,000.000 
42,500,000 


Estimates  of  Appalachian  m^tamorphic  ores. 


Ores. 


Magnetites,  including  some  titanlferous  magnetites  and  some  hematite. 
Specular  hematites,  including  some  limonites 


Available. 


Not  available. 


Longtofu. 
47,500,000 
8,000,000 


Long  Urns. 
74,500,000 
53,000,000 


Estimates  of  Appalachian  brown  ores. 


!     Available. 


New  England  and  New  York 

Pennsylvania,  Maryland,  and  New  Jersey.. . 
VirKlnia,  West  Virginia,  and  East  Tennessee 
•  Alabama,  Georgia,  and  North  Carolina 


LongUmt. 

1,000,000 

10,000,000 

35,150,000 

19,250,000 


Not  available. 


Long  tons. 

1,500,000 

12,000,000 

136,000,000 

32,000,000 


Estimates  of  Appalachian  carbonate  ores. 


Available. 


Not  available. 


Pennsylvania 

Ohio 

Kentucky 

Tennessee-A  labama . 


Long  Urns. 


Long  Urns. 

46,000,000 

200,000,000 

60,000,000 

2,000,000 


Estimates  of  west  Tennessee  hrovm  ores. 


Available. 


Northwestern  Alabama | 

Western  Tennessee ,> 

Kentucky I 


Long  tons. 
10,000,000 


Not  available. 


Long  tons. 
15,000,000 
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Estimates  of  east  Texas  brown  ores. 


Ayailable. 

Not  availabto. 

Northeastern  Texas 

Longtont. 
260,000,000 

Lonatofu. 
500,000^000 

Estimates  of  Ozark  ores. 


Available. 

Not  ayailable. 

Pandstono  hematite 

Longtont. 
15,000,000 
30,000,000 

Long  tons. 
5,000,000 

Brown  ore 

45,000,000 

Red  hematite 

5,000,000 

Estimates  of  igneous  contact  ores. 


Cornwall  district,  Pennsylvania 
Iron  Springs  district,  Utah 


Available. 


Longtont. 
15,000.000 
40,000,000 


Not  available. 


Longtont. 
^,000,000 

8o,ooo;ooo 


In  the  following  tables  are  given  Doctor  Hayes's  summary  of  the 
estimates  of  domestic  iron-ore  reserves  by  commercial  distncts  and 
varieties  of  ores,  and  his  estimate  of  foreign  suppUes  of  ore  suffi- 
ciently high  in  grade  and  accessible  to  mining  and  transportation  to 
be  at  present  available  and  so  located  as  to  affect  the  iron  industry 
of  the  United  States: 

Estimates  of  iron-ore  supplies  of  the  United  States. 


Magnetite  ores. 


Commercial  districts  (States). 


Nontitanifcrous. 


Titanlferous. 


Available. 


Not  available. 


Available. 


Long  ton*.      \  Long  tons.           Long  tons. 

1.  Northeastern 100.000,000  111.500.000  I         90,000,000 

2.  Southeastern ,       al2,500,000|  23.000.000  

3.  Lake  Superior •. |  4,500,000,000  I 

4.  Mississippi  Valley i ' 

5.  Rocky  Mountain I      a ->  1.48.'"), 000  '  all5,440.000 

6.  Pacilic  Slope a  68,  •J.'X). 000  |  11,800,000  


Not  available. 


Longtont. 
100,000,000 


25,000,000 


1,500,000 
2,000,000 


292.935,000  ;    4,701,740,000 


90,000,000  i  128,500,000 


Commercial  districts  (States). 


Hematite  ores. 


Specular  an<l  red. 


Clinton. 


Available.        Not  available.        Available.      !  Not  availaUa. 


I 


Lujig  (nns. 

1.  Northeastern '  2.  (kk).  imk) 

2.  Southeastern >.  fXH).  (KK) 

3.  Lake  Sii])eri()r 3.:.fH).(»<N».(MH) 

4.  Mississii)i.i  Valh'v ;         i:..o<m).  (KM)  ' 

5.  Itoeky  Mountain I  4. 27^),  ikmi 

6.  riK'ilic  Slope 


Ltmg  tons.  '■ 
•2,  (MXJ.  000 
.'li.OOO.OOO  I 
7, 47.").  000. 000 
1().(X)0.000  '. 
2. 100. 000  , . 
10.000.000  I. 


Long  tons. 
35.000.000 
4(>3.&40.000 
10.000.000 


Longtomt. 
620^000,000 
970,500^000 
30^000,000 


3. .Vi'J. 275, 000     Tw, 5.-)2, 100, 000  > 
•  Include.s  some  hematite. 


508,540,000  j      1,000^500^000 
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Commercial  districts 
(States). 

Brown  ores. 

Carbonate  ores. 

Total  supplies. 

AyaUable. 

Not 
available. 

Available. 

Not 
available. 

Available. 

Not 
available. 

1.  Northeastern 

LwMtont. 
11,000,000 
54,400,000 

Long  tons. 
13,600.000 
168,000,000 

Long  tons. 

Long  tons. 
248.000,000 
62,000,000 

Long  tons. 

298,000,000 

538,440,000 
3.510,000,000 

315,000.000 
57,760.000 
68,950.000 

Long  tons. 

1,005,000,000 

1,276.500,000 

72.030.000.000 

2.  Southeastern 

3.  Lake  Superior 

4.  Mississippi  VaUey... 

5.  Rocky  Mountain.... 

300,000.000 
2,000,000 

660,000,000 

1,625,000 

105,000 

570,000.000 

120,665,000 

6.  Pacific  Slope 

23,005,000 

367,400,000 

743,230,000 

310,000,000 

4, 478, 150, 000   75. 116. 070. 000 

' 

1.  Vermont,  Massachusetts,  Connecticut,  New  York,  New  Jersey,  Pennsylvania,  Maryland,  Ohio. 

2.  Virginia,  West  Virginia,  eastern  Kentucky,  North  Carolina,  South  Carolina,  Georgia,  Alabama,  east 
Tennessee. 

3.  Michigan,  Minnesota,  Wisconsin. 

4.  Northwest  Alabama,  west  Tennessee,  west  Kentucky,  Iowa,  Missouri,  Arkansas,  east  Texas. 

5.  Montana,  Idaho,  Wyoming,  Colorado,  Utah,  Nevada,  New  Mexico,  west  Texas,  Arizona. 

6.  Washington,  Oregon,  CaliJbmla. 

Estimated  foreign  iron  ores. 

Canada:  Long  tons. 

British  Columbia,  magnetite  chiefl>r 30, 000, 000 

Lake  Superior  district,  hematite  chiefly 9, 000, 000 

Nova  Scotia,  Clinton  hematite 4, 000, 000 

Newfoundland,  Clinton  hematite 30,000,000 

Cuba: 

Santiago  district,  hematite 5,000,000 

Mayari,   Moa,    Baracoa,    Cubitas,   and   Pinar  del   Rio   districts 
(limonite) '. 1,500,000,000 

1,578,000,000 
WASTE  IN  MINING  AND  REDUCTION. 

Where  iron  ore  occurs  in  the  form  of  bedded  deposits  and  is  mined  undeitround, 
waste  is  apt  to  occur  from  the  same  causes  as  in  coal  mining.  These  are  the  leaving 
of  pillars  to  support  the  roof,  often  unnecessarily  large,  the  leaving  of  low-grade  ore  in 
the  mine  where  it  can  subsequentlv  be  recovered  only  with  difficulty,  if  at  all,  and 
the  breaking  down  of  an  overlying  oed  where  the  lower  of  two  beds  in  the  same  ter- 
ritory is  mined  first.  These  sources  of  waste  are  confined  largeljr  to  the  Clinton  ores, 
and  the  available  facts  are  insufficient  for  closely  estimating  its  amount,  but  the 
proportion  of  recovery  varies  with  local  conditions  between  75  and  90  per  cent,  and 
18  undoubtedly  increasing  with  improvement  in  mining  methods.  In  computing 
the  available  tonnage  of  the  Clinton  ores  an  average  recovery  of  75  per  cent  has  been 
assumed.  Portions  of  the  Clinton  ore  beds  at  present  considered  of  no  value  because 
of  ehsAe  partings  and  consequently  left  in  the  ground  might  be  mined  at  many  points 
if  the  shale  could  be  separated  from  the  ore  economically.  Improvement  in  cleaning 
and  concentrating  metnods  will  undoubtedly  make  the  recovery  of  much  ore  of  this 
character  possible.  In  the  steeply  dipping  magnetite  and  hematite  beds  practically 
all  ore  up  to  the  required  grade  is  mined  out,  and  the  ground  is  generally  left  in  sucn 
condition  that  the  mines  can  be  reopened  for  the  recovery  of  lower-grade  ores. 

In  surface  workings  waste  is  confined  largely  to  small  operations  where  quick  returns 
are  required,  and  systematic  development  is  impossible.  In  such  cases  much  ore  is 
lost  by  dumping  barren  strippings  and  low-grade  ore  together,  so  that  it  can  be  recov- 
ered only  with  difficulty,  if  at  all.  Where  the  operations  are  on  a  large  enough  scale  to 
warrant  the  installation  of  mechanical  excavators  and  a  proper  ore-dressing  plant  this 
waste  does  not  occur,  and  practically  all  the  ore  in  a  deposit  is  recovered .  Some  waste 
of  finely  divided  ore  occurs  in  the  process  of  washing  Drown  ores  to  remove  the  asso- 
ciated clay,  and  there  is  still  room  for  improvement  in  operations  of  this  kind.  If  it 
becomee  neceaBary  to  mine  material  which  is  below  the  grade  of  present  requirements, 
but  which  contains  enough  iron  values  to  make  it  a  possible  ore  in  the  future,  such 
iDj^oial  is  stacked  so  that  it  will  be  available  at  any  future  time.    This  policy  has  been 
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llMimtio 


mofltoooflisteiitly  foUfmedin  the  Lake  Sup 

ace  zequized  lane  amoimtB  will  be  available  meraly  at  tlie  coit  of  Joadliisoa  Hm^ 

In  the  early  days  of  icon  making  an  awieddble  part  of  fhe  !i^ 
the  Blag  and  was  permanently  loat.   Biaat-fiunace  pcactifia»  hxnmvm,  ham  oevi  m 
greatlYimpcoved  in  recent  yeaca  that  thia  ■oacce  of  warte  ia  wHnrinatad  aiid  iwrttff«Hy 
all  (^  the  inm  in  the  ore  is  now  cecoveced. 

DURATION  OP  THE  IRON-ORB  SUPPLY. 

Pcedictiona  of  the  date  of  ezhaualion  of  the  izon-oce  coaorvoa  inTolTa  a  ] 
unknown  factoca,  each  of  which  adds  to  the  uncertainty  of  the  ceanlt. 
hcUoB  the  foUowinff  may  be  mentioned: 

1.  Theuncertainueaof  theeatimateeofreaerveaandthedifBciil^ofl 
of  the  two  daoBea  have  been  fully  explained  in  the  aectiona  devoted  to  thai 
(^  the  ore  depoaits. 

2.  The  extent  to  which  imported  ores  will  ropplement  the  donieatic  mpgify  can  not 
be  foretold,  but  it  will  be  an  increaaingly  important  factor. 

8.  The  extent  to  which  the  coeocvoa  will  be  imareaaed  by  the  dlwaivefy  of  new  on 
bodies  can  not  be  estimated,  but  it  is  highly  improbable  that  aU  the  important  liOD-oBa 
depositB  ace  now  known. 

4.  The  ores  of  the  first  dasB  will  not  be  entirely  exhanated  before  nffliaatfon  of  ihm 
second  class  begins,  and  changilM[  conditions,  particularly  of  teanaportation  and  bmHI-  ' 
luzgy^jnU  contmuuly  shift  tne  line  dividing  the  two  claatoes. 

5.  Thestockof  metal  which  can  be  reworked  is  constantly  incraaang  and  moat  4 
tually  reduce  the  demand  for  metal  obtained  directly  from  the  ores. 


6.  Thesubstitutionof  other  materials  for  metal  nowused  for  certain  pmpoaoa,  par- 
ticularly for  construction,  will  reduce  the  consumption  to  an  extent  wmdi  can  nioi  b« 


even  approximately  estimated,  and,  on  the  other  hand,  the  praportJon  of  i 
into  which  iron  enters  as  an  important  constituent  will  undoubteoly  ineroaae. 

7.  The  per  capita  consumption  of  iron  ore  has  shown  a  nqrid  ineroaae  sinpn  the  begin- 
ning of  the  iron  industry.  For  1907  and  the  four  preceding  censua  yean  it  baa  been  aa 
follows:  1870, 180  pounds;  1880, 313  pounds;  1880, 600  pounds;  and  1900^  806  poonda; 
and  1907, 1,344  pounds. 

8.  The  increasing  cost  of  iron,  due  to  the  increase  in  cost  of  fuel  and  the  naeof  lower- 
grade  ores  requiring  an  increased  amount  of  fuel  per  ton  of  iron  smelted,  will  induce 
greater  economy  in  the  use  of  the  metal,  on  the  other  hand,  improvemento  in  metal- 
Tuigy  will  tend  to  secure  a  larger  yield  of  metal  for  a  given  expenditure  of  fuel  and 
power  and  may  substitute  low-grade  fuel  for  the  highergrade  coal  now  required  in  the 
Dlast  furnace. 

The  most  striking  feature  of  the  iron-ore  production  curve  is  the  remarkable  rate  of 
increase  shown  in  tne  period  covered.    Taxing  the  production  since  1870  by  decadea 
and  estimating  the  last  two  years  of  the  present  decade,  1908  and  1909,  the  percentage 
>  for  each  decade  over  the  one  preceding  is  shown  in  the  foUowiog  tabto: 


rate  of  increase  I 


Production  of  iron  ore  by  decades  and  rate  o/incrmm. 


Decade. 

Qnmt^. 

fa 

1870-187D  .           

.sss 

1880-1889 

isit 

1890-1899         

mi 

1900-1909 

mS 

a  Approximate. 

Each  of  the  above  decades,  as  shown  by  the  production  curve,  omtaina  a  <_. 
in  which  there  was  an  actual  decrease  in  production,  so  that  they  may  be  1 
fairly  representing  the  tendency  of  the  industry.  These  rates  of  increase  are  m 
they  do  not  permit  the  construction  of  a  curve  on  which  prediction  for  the  fatora  caab« 
based .  A  comparison  of  the  first  and  second  rates,  108  and  80.1,  would  indioite  a  rapid 
decrease  in  the  rate  of  increase,  which,  if  continued,  would  have  placed  tibua  data  of 
Tnaximnm  production  about  1930.    But  a  comparison  of  the  secoM  utd  third  ] 
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80.1  and  138,  would  indicate  a  rapid  increase  in  the  rate  of  increase.  If  the  average 
rate  of  increase  by  decades,  108.7  per  cent,  should  be  continued,  it  would  require  the 
production  in  the  next  three  decades  of  6,088,000,000  tons.  But  the  ore  supply  now 
availalile  in  the  United  States  is  estimated  at  4,788^000,000  tons,  which  is  only  78  per 
cent  of  the  amount  needed  on  this  assumption.  It  is  evident,  therefore,  tJiat  tne  pres- 
ent average  rate  of  increase  in  production  of  high-grade  ores  can  not  continue  even  for 
the  next  uiirty  vears,  and  that  before  1940  the  production  must  alreadv  have  reached 
a  maximum  ana  begun  to  decline,  and  a  very  large  use  must  be  made  of  low^rade  ores 
not  now  classed  as  available.  The  second  conoition,  with  its  consequently  gjeatly 
increased  cost  of  iron,  is  the  only  thing  which  can  prevent  a  decline  in  the  iron  indus- 
try, measured  by  the  amoimt  of  pig  iron  produced,  within  the  next  thirty  years,  unless 
there  is  in  the  meantime  very  greatly  increased  importation  of  foreign  ores. 

In  view  of  the  many  factors  entering  into  the  problem,  the  tendency  of  which  is  not 
always  determinable,  to  say  nothing  of  the  weieht  that  snould  be  given  them,  any  fur- 
ther prediction  as  to  the  date  of  exhaustion  of  tne  iron-ore  supplies  is  so  uncertain  as  to 
be  wnoUy  unprofitable  and  im warranted. 

IRON  AND   STEEIi  INDUSTRY  OF  THE  UNITED  STATES.^ 

PRODUCTION  OF  PIG  IRON  BY  STATES. 

During  1908  the  production  of  pig  iron  amounted  to  15,936,018 
long  tons,  as  compared  with  25,781,361  long  tons  ih  1907  and  25,- 
307,191  long  tons  in  1906.  The  1908  production  was  less  than  that 
of  any  year  since  1901. 

In  the  following  table  the  pig-iron  production  of  the  United  States 
is  given,  by  States,  for  1906,  1907,  and  1908: 

Production  of  pig  iron,  1906-1908,  by  States. 


State. 


Blast  furnaoes. 


In  blast 

June  30, 

1908. 


December  31, 1008. 


In. 


Out. 


Total. 


Production,  Including  splegelelsen 
and  ferromanganese,  In  long 
tons. 


1006. 


1007. 


1006. 


Pennsylvania. 

Ohio 

UUnois 

Alabama 

New  York.... 

Virginia 

TennesBee 

Colorado 

Mlasoorl 

ICaryland 

New  Jersey... 

Wiaoonsin 

Minnesota.... 

Michigan 

West  Virginia 

Kentucky 

Georgia 

Texas 

Connecticut.. 
Massadiuaetts 

TTiHiftpg 


160 

73 

25 

51 

27 

26 

21 

6 

2 

5 

11 

7 

1 

14 
4 
8 
4 
4 
3 
2 
3 


11,247,860 
5,327,133 
2,156,866 
1,674,848 
1,552,650 
483,525 
426,874 

|-   413,040 

386,700 
379,390 

\     373,323 

369,456 
304,534 
98,127 

\       92,599 
\       20,239 


11,348,540 
5,250,687 
2,457,768 
1,686,674 
1,650,752 
478,771 
803,106 

468,486 

411,833 
373,189 

322,083 

436,507 
291,066 
127,946 

55,825 

19,119 

(6) 
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236        «223        £459     25,307,191     25,781,361 


6,987,191 
2,861,325 
1,601,944 
1,307,014 
1,010,406 
320,458 
200,826 

313,071 

183,502 
225,372 

148,038 

348,006 
65,551 
45,006 

24,346 
13,704 


15,936,018 


•  The  pig  iron  and  steel  statistics  in  the  following  pages  were  collected  and  published  by  James  M.  Swank, 
geoefal  manager  of  the  Amwican  Iron  and  Steel  A^odation,  in  his  annual  statistical  reports. 
h  Tonnage  included  with  Michigan. 
clDduding  1  idle  stack  each  in  Oregon  and  Washington. 
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PRODUCTION  OF  PIG  IRON  BY  GRADES. 

The  following  table  shows  the  production  of  dijHFerent  grades  of 
pig  iron  from  1904  \o  1908: 

Production  of  pig  iron  in  the  United  States^  1904-1908^  by  grades,  in  long  tons. 


Grade. 


1904. 


Bessemer  and  iow-phosphorus 

Basic  (mineral  fuel) 

Forge  pig  iron 

Foundry  and  ferrosiiioon 

Malleable  Bessemer 

Splegelelsen 

f^rromanganese 

White,  mottled,  direct  castings,  etc 


098,659 
483,104 
&50,836 
827,229 
263,529 
162,370 
67,076 
54,230 


16,497,033 


1905. 


12,407,116 
4, 105, 179 
727,817 
4,758,038 
635,236 
227,797 
^,186 
69,011 


1906. 


13,840,518 
5,018,674 
597,420 
4,773,011 
690,701 
244,980 
55,520 
77,367 


22,992,380  <  25,307,191 


1907. 


13,231,620 

5,375,219 

683,167 

5,151,209 

020,290 

283,430 

55,918 

80,508 


25,781,361 


1908. 


7,216,976 

4,010.144 

457,164 

3,687,622 

414,957 

111,376 

40,642 

47,137 


15,936,018 


PRODUCTION  OF  PIG  IRON  ACCORDING  TO  FUEL  USED. 

In  the  following  table  is  given  the  production  of  pig  iron  according 
to  the  fuel  used  from  1904  to  1908,  inclusive: 

Production  of  pig  iron  according  to  fuel  used^  1904^1908 ^  in  long  tons. 


Fuel  used.  j       1904.       , 

Bituminous,  chiefly  coke 14, 931, 364 

Anthracite  and  coke I    1, 190, 807  ' 

Anthracite  alone 31, 273  I 

Charcoal '       337,629  I 

I  10,497,033 


1905. 


20,904,937 

1,044,424 

30,091 

352,928 


1906. 


1907. 


23,313,498  i  23,972,410 

1,535,014  I  1,335,286 

25,072  30,268 

433,007  437,397 


22,992,380  i  25,307,191  ,  25,781,361 


1908. 


15,331,863 

353,315 

1,604 

249,146 


15,936,018 


TOTAL  PRODUCTION  OF  PIG  IRON. 

The  following  table  shows  the  production  of  pig  iron  in  the  United 
States  as  far  as  has  been  recorded.  The  statistics  for  1854  and  all 
succeeding  years  were  collected  by  the  American  Iron  and  Steel 
Association;  those  for  1810,  1840,  and  1850  are  census  figjures;  those 
for  the  other  years  are  largely  estimates  by  early  statisticians. 

Production  of  pig  iron  in  the  United  States,  1810-1908^  in  long  tons. 


Year. 

,   Quantity. 

...■           63,908 
20.000 

Year. 

1803 

18(14 

18().=) 

Quantity. 

840,075 

1      1,014,282 

831,770 

Year. 

Qiiantlt]^. 

1810 

1887 

6,417,148 
6,480,738 
7,603,642 
0,a02,703 
8,279,870 
0, 157,000 
7,124,508 
6,667.388 

1820 

1888 

1828 

iiiilii 

1889 

1829 

IH*S 

1867 

18«;8 

jsr.9 

1,205,003 

1.305,023 

\,Ai\,2-^) 

1       1,711,287 

1890 

18;W                 .   . . . 

1891 

1831 

1892 

1832 

1893 

1840 

1870 

1871 

1S72 

i.C)05, 179 ; 

1       1.70(),793 

2,548.713 

1894 

18 12              

1895.                 

0,446,306 
8,623,127 
0,652,680 
11,773,834 
13,620,703 
13,780,242 

IS  10 

70.').()0U 

1896 

1847  .     . 

8()().  (KK) 

Ls7;3 

1874 

187:. 

...,...;      2,.^)<J0.903 

2.401,2<'.2 

2.02,'i,7;i3 

1897           .          .     .. 

1848 

...'          800. 0(10 

r.'K),  000 
.713,7:):) 

300.000 

...,       f..07,;j;;7 

•          700.  l.')'.» 

1898 

1849 

1899 

1S,5() 

i8:n 

1877... 

1.808.9()1 

2.00<3,594 

1900 

1852 

1901 

15,878,354 
17;821.307 
18,008.252 
16,497,083 
22,992,380 
25,307,101 
25,781,351 
15,936,018 

l8o1 

I^7s 

2.."i01  215 

1902 

IJVJO 

1879... 

2.741.853 

1903 

IS.'X'. 

7ss,.-,i:, 

1          711.',»llo 

IvsO 

3.H35.191 

1904...             

18.")7 

l^^l 

4,144,2.^)4 

1905 

m3s 

<'.2!».:.)s 

IssL' 

4.023..T23 

1900 

iM'.a 

...|        7:)0,:.»>i) 

8'J1.2L».{ 

1VV-! 

Is-l 

4.595.510 

4,097,808 

1907 

1800 

1908...                

ISOl 

1862 

...1          70O.270 

Iss,-, 

4  044  520 

1880 

1      6,083,329 

1                         1 
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In  the  following  table  are  given  the  average  monthly  prices  of  the 
principal  kinds  of  pig  iron  for  1907  and  1908: 

Average  monthly  prices  of  pig  iroUy  1907  and  1908 ,  by  hinds. 


Month. 


January... 
February.. 
March 

^::::: 

June 

July. 

August 

September, 
October... 
Norember. 
December. 


1907. 


No.  2 
foundry 
pig  iron 
atPhUa- 
delphia. 


126.40 
26.37 
25.87 
25.56 
25.60 
24.75 
23.12 
22.00 
20.69 
19.90 
18.94 
18.44 


Basic 
pig  Iron 
atPhUa- 
dolphia. 


125.25 
25.12 
25.37 
24.56 
24.75 
24.37 
23.12 
20.80 
19.09 
18.40 
17.81 
17.37 


Gray 
forge  pig 
Iron  at 
Pitts- 
burg. 


122.58 
22.20 
21.76 
21.72 
22.88 
23.15 
22.96 
21.90 
21.15 
20.40 
19.17 
18.40 


Bessemer 

piraon 

atPitts- 

burg. 


$23.35 
23.25 
22.95 
23.55 
24.05 
24.50 
23.80 
22.95 
22.85 
22.90 
20  35 
19.60 


1908. 


No.  2 
foundry 
pig  iron 
atPhUa- 
delphia. 


$18.20 
18.25 
18.12 
17.65 
lb.  94 
16.62 
16.50 
16.50 
16.62 
16.75 
17.00 
17.25 


Basic 
pig  iron 
atPhilap 
delphia. 


$17.10 
17.25 
17.25 
17.25 
16.37 
15.50 
15.10 
15.00 
15.44 
15.80 
16.19 
16.70 


Gray 
forge  pig 
iron  at 
Pitts- 
burg. 


$17.00 
15.99 
15.90 
15.45 
14.90 
14.90 
14.90 
14.71 
14.46 
14.40 
14.90 
15.25 


pigiron 

atPitts- 

burjj. 


$19  00 
17.90 
17.88 
17.49 
16.96 
16.90 
16.83 
16.26 
15.90 
15.75 
16.59 
17.40 


PRODUCTION  OF  STEEL  BY  STATES  AND  KINDS. 

The  year  1908  marks  an  epoch  in  steel  making,  as  during  this  year 
the  production  of  open-hearth  steel  passed  that  of  Bessemer  steel. 
The  production  of  both,  however,  was  much  lower  than  the  produc- 
tions of  several  years  past. 

The  following  table  shows  the  production  of  Bessemer  steel  ingots 
and  castings  in  the  leading  ^States  from  1904  to  1908,  inclusive: 

Production  of  Bessemer  ingots  and  castings^  1904-1908 ^  by  States,  in  long  tons. 


State. 

1904. 

1905. 

1906. 

1907. 

1908. 

P«nfunr|yiinii| 

3,464,650 
2,050,115 
1,257,190 
1,087,185 

4,491,445 
3,131,149 
1,651,250 
1,667,531 

4,827,725 
3,769,913 
1,684,772 
1,993,420 

4,351,841 
3,636,679 
1,723,073 
1,955,956 

2,106,382 

Ohio 

1,955,446 

Xntnois      

1,237,747 

other  States 

817,180 

7,859,140 

10,941,375 

12,275,830  1  11,667,549 

1 

6,116,755 

In  the  following  table  is  given  the  production  of  open-hearth  steel 
ingots  and  castings  in  the  leading  States  from  1904  to  1908,  inclusive: 

Production  of  operirhearth  steel  ingots  and  castings,  1904-1908,  by  States,  in  long  tons. 


State. 


NewEn^and 

New  York  and  New  Jersey. 

Peonsylyania 

miDoia 

Ohio 

other  SUtes 


1904. 


195,901 
165,984^ 
4,306,498  i 
358,215  I 
480,906  I 
400,660  > 


1905. 


239,282  I 
348,072  I 
6,471,818  I 
617, 625 
687,392 
607, 187 


1906. 


251,047 
553,186 
7,718,213 
884,472 
818,683 
754, 812 


1907. 


239, 797 
706,019 
7,868,353 
1,013,251 
819, 642 
902, 674 


j  5,908,166  [  8,971,376  j  10,980,413 


1908. 


158, 417 
350,348 
5,322,229 
483,104 
525,171 
997, 460 


11,549,736  I   7,836,729 
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The  following  table  gives  the  production,  by  States,  of  basic  and 
acid  open-heartn  steel  ingots  and  castings  in  190S : 

Production  of  basic  and  add  open-hearth  steel  ingots  and  castings  in  1908 ^  by  States,  in  long 

tons. 


State. 


Basic  open- 
<     hearth 
steel. 


New  England ^ ;  112,037 

New  York  and  New  Jersey 307, 788 

Pennsylvania I  4, 822,215 

Illinois '  477,616 

Ohio I  477,068 

Other  states |  943,752 

7,140,425 


46,880 
42,610 
500,014 
5,480 
48,103 
53,708 


006,304 


TotaL 


158»417 
350,818 
5,322,229 
483,101 
625,171 
007,460 


7,836»7S9 


The  following  table  gives  the  production  of  all  kinds  of  steel  ingots 
and  castings  in  1907  and  1908: 

Production  of  all  hinds  of  steel  ingots  and  castings  in  1907  and  1908 1  by  States^  in  long  tons. 


state. 


1907. 


Massachusetts,  Rhode 
Island ,  and  Connecti- 
cut   

New  York  and  New 
Jersey 

Pennsylvania 

Delaware,  Maryland, 
District  of  Columbia, 
Virginia,  West  Vir- 
ginia, Kentucky, 
Georgia,  and  Ala- 
bama 


Bessemer. 


f.  I  Crucible 

h^rth    'and  all 


Total  in- 
gots and 
castings. 


1,421       239,797         3,980'        245,198' 


1906. 


Besse- 
mer. 


Oi)en- 
hearth. 


837     158,417 


858,6811 
4,351,841 


706.019' 
7, 868, 353, 


^1 


37,909     1,602,669     351,794     350,348 
88, 750i  12, 308, 944  2, 106, 382'5, 322. 229 


840,865 

Ohio ,    3.636,6791 

Indiana  and  Illinois. . . 
Other  States 


412,656 

819,642 

1,723.073  1,194,913 

254,989|      308,356 


1,900  1,255,421 

l,690|  4.458,011 

6,2511  2,924.237 

4,769>  568,114 


375, 756 

1,955,446 

1,237,747 

88,793 


499,096 
525,171 
650,403 
331,065 


I  11,667,54911,549,736 


145,309.  23,362,594  6,116,755  7,836,729 


Crudble  Total  In* 
and  all  gots  and 
other.     WMtlngn, 


3,344 

19,911 
37,254 


1,172 
4.736 
8,346 


162,696 

722,053 
7,465,865 


874,852 
2,481,789 
1,892,886 

423,204 


60,76314,088,247 


TOTAL  PRODUCTION  OF  STEEL. 


The  statistics  of  the  production  of  various  kinds  of  steel,  as  far  as 
has  been  recorded,  are  given  in  the  following  table.     The  first  steel 

Crochiccd  in  this  countr}^  was  probably  made  in  Connecticut  in  1728 
y  Samuel  Higley  and  Josej)h  Dewey.  Crucible  steel  was  first  suc- 
cessfully produced  in  the  United  States  in  1832  at  the  works  of 
William  and  John  H.  Garrard,  at  Cincinnati,  Ohio.  Bessemer  steel 
was  first  made  in  this  countr\^  in  vSeptember,  1864,  by  William  F. 
Durfee  at  an  experimental  plant  at  Wyandotte,  Alien.,  and  open- 
h(\'irth  steel  in  1864  by  the  New  Jersey  Steel  and  Iron  Company  at 
Trenton,  N.  J. 
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Ymt. 

BessQniflr. 

Opan-be^irth. 

CniclbKt. 

Other  st«eL 

Total. 

laio,,-.,. - 

At  7 

6,911 
12.244 
6,672 
!  1,250 
9,302 
10,647 
7,040 
4,879 
7.558 
2,720 
2,691 
4,999 
4,563 
1,515 
3,367 
5,5M 
3,682 
5,120 
3,793 
4,481 
4.648 
2,800 
4,051 
858 
3.394 
3,012 
3,801 
4,974 
4.8fia 
5.471 
8,380 

I:JS 

14.S?0 
U,075 
fl,ia2 

917 

1800,.,.     .»,.,w.  .,......,.,....  .... 

11,888 
8,075 
9,^8 
13,«27 
10,  MO 
16, 9U 
19,107 
19,«43 
29,911 
3JjiM 

11,S3S 
8,075 

18Ba.-.. .„,...., 

1801            .*      _*....-.,.............., 

0.258 

IflfiS , 

13,527 

1886.......-.^,,*.,,.. ,,,.-.. 

16,940 

1867 , 

2,679 

7.589 

10,714 

37.500 

40.179 

107.239 

152. 3&S 

171.3£^ 

^5.283 

460,639 

500.534 

653,773 

829,439 

1,074,262 

1,374,347 

1,514,687 

1,477,345 

1,375,531 

1,519,430 

3,^^,190 

2,93«),033 

2,su.iei 

2,930,204 
3.688,87! 
3,247.417 
4,158,435 
3,215,685 
3,571,313 
4,909, 12S 
3,919.900 
5,475,315 
6,609,017 
7.5Be,364 
6,584,770 
8,713,303 
9,138,353 
8.593.839 
7, 859. 140 
10. 941, 375 
12,275,830 
11,667,549 
e.]10»755 

19,543 

1868*.**..,^-..^ 

"^ 893^ 

1,339 

1,785 

2,679 

3,135 

6.2^ 

8,080 

19.187 

32,349 

32,255 

50,259 

100.851 

131,202 

143.341 

119,355 

117,  515 

133. 376 

21 S,  973 

322,060 

3 1 4. 318 

374,543 

513,232 

575»,753 

fl09,BS9 

737.890 

784.936 

1.137.162 

1.398,700 

1,508.671 

2,230,292 

a,«7.310 

3.398.135 

4,6156,309 

6,687.729 

5,839,911 

fi.  SOS.  166 

e, 971,  376 

10,990,413 

11,549,735 

7,836>729 

20,786 
31,360 
681.750 

1869......... ..„„ , 

1870* . , - . . . 

1871                      .  ,.  *»,...,..,*.- 

73,314 

Ig73,,* 

25,125 
31.059 
32,430 
35,180 
35,163 
36,  OSS 
38,309 

5o,fleo 
&4,orii 

80,145 
75, 973 
71.835 
53,270 
57,599 
71,973 
76, 375 
70.379 
75.863 
71, 175 

n^sm 

84,709 
63.613 
51,702 
67,006 
60.089 
69,959 
89,747 
101.213 
100.502 
96.513 
112.772 
102,434 
83,391 
102, 235 
127,513 
131,234 
63,631 

143.954 

M73 *_,.,,..,...,, 

W74,,, ,, 

188,716 
315,737 

187J            *....*.,.,**,,.,^.,,,,,,.,.., 

380  799 

1870,,, , 

533,191 

1*37^       ->.** *.'* ,.--..* 

560, 61ft 

1811 ,.. 

731.977 

IWI ..„.,.,...,.,... 

18». - 

U81...*.* .*. 

lees — ..- 

IHB,  „.,, , 

935,371 
1,347.335 
1.588,314 
1,736.693 
1,873,535 

lati ,„_ ...„*. 

1 ,  550, 879 

lUB^ ,.-,,.... 

1.711,920 

ins             *-.„       .        .  .  ,. 

2,562  5(^ 

18W<..,.w,..^*... ...1 

3.  339^  071 

18ffi                -  .      .**,.... 

2,  S§0  440 

IBSi. . ,  ,x . . ,  - 

3, 385,  733 

im ,„...*,..**.. .. 

4,277.071 

iSB;„;;„ ...:...:::...:...:„. 

3,904.240 

ivt , , ,, ,*.., 

4,927,581 

i8ij,,, ,.., 

4,019,995 

191 ._,. 

4,  4i2,(^ 

ISM ,, 

6,114,834 

im  ,,....,,,, ,    ,  .   .   T  ,r   -   .   r   T r   r   -   - 

5.281,689 

SB::;;;::::::::::::::::::.,::.,,::... 

7.150,957 

inn i 

8, 932. 857 

1S99 , 

10,639,857 
10, 188. 339 

IflOO  ***,..,,*,., 

itoi                   .              ..... 

13,473,595 
1 4. 947. 250 

ins  ...,.,.*-,.. -...- 

i9oa, , 

14,534.078 

1904,. .,p,,* 

13,859,887 

isifi , 

20,023.947 

iS:::;;i:::::::";"ii!:i"!!i":;"! 

23, 398, 136 

uor     .,.     .  .  „„,,,,.,.....,,... 

33,302,504 

1S08 

14,023,347 

NOTE  ON  THE  VALUE  OF  THE  PRODUCTION  OF  PIG  IRON 
IN  THE  UNITED   STATES  IN  1908. 

By  W.  T.  Thom. 

The  output  of  pig  iron  for  the  calendar  year  1908  was  reported  by 
James  M.  Swank,  general  manager  of  the  American  Iron  and  Steel 
Association,  as  15,936,018  long  tons,  a  decrease  of  9,845,343  tons,  or 
38.19  per  cent,  as  compared  with  25,781,361  tons  reported  for  1907. 
TTie  approximate  value  of  this  output,  f .  o.  b.  at  furnace,  as  reported 
to  the  United  States  Geological  Survey  by  the  producers  of  pig  iron 
was  $254,321,000,  a  loss,  as  compared  with  $529,958,000,  the  approxi- 
mate value  for  1907,  of  $275,637,000,  or  52.01  per  cent. 

An  element  of  difficulty  in  arriving  at  an  exact  valuation  of  the 
tot^  pig-iron  output  is  the  product  of  pig  iron,  ferromanganese,  etc., 
derived  from  foreign  imported  ores.  Tne  value  of  this  product  is 
very  considerable  m  itself,  but  it  constitutes  so  small  a  percentage 
of  the  total  that  it  was  considered  and  was  treated  as  negligible  m 
ascertaining  the  approximate  value  given  above. 
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The  following  table  gives  the  quantity  and  the  approximate  value 
of  the  pig  iron  produced  in  the  United  States  in  1907  and  1908,  by 
States: 

Quantity  and  value  of  pig  iron  produced  in  the  United  States  in  1907  and  1908,  by  StaU$, 

in  long  tons. 


state. 


Alabama 

Illinois 

New  Jersey 

New  York 

Ohio 

Pennsylvania. 


Virginia 

California 

Colorado 

Missouri 

Washington... 

Connecticut 

Massachusetts. 

Georgia 

Texas 

Indiana 

Michigan 

Minnesota 

Wisconsin 

Kentucky 

Maryland 

West  Virginia. . 


1907: 


Quantity. 


1,686,674 

2,467,768 

373,188 

1,659,752 

5,250,687 

11,348,549 

393,106 

478,771 

468,486 


19, 119 
55,825 

758,590 
830,845 


25,781,361 


Value. 


$30,100,000 

52,229,000 

7,654,000 

33,097,000 

106,387,000 

234,952,000 

7,542,000 

8,963,000 

11,628,000 


663,000 
1,181,000 

18,829,000 
16,833,000 


529,958,000 


1906. 


Quantity. 


1,397,014 

1,601,944 

226,872 

1,019,495 

2,861,325 

6,967,191 

290,626 

320,458 

313,071 


13,794 
24,346 

348,096 
148,938 

294,148 


15,936,018 


Value. 


617,341,000 
90,136,000 
3,370,000 
15,679,000 
47,358,000 
Ul,866,000 
4,011,000 
4,67^,000 

6,950,000 


479,000 
406,000 

6,227,000 
2,462,000 

4,730,000 


254,321,0 


Tho  following* table  shows  approximately  the  working  out  in  the 
pig-iron  industry  in  1908  of  the  financial  depression  of  1907,  which 
resulted,  as  appears,  in  a  decrease  in  production  of  pig  iron  of  more 
than  one-third  in  quantity  and  of  more  than  one-half  m  value. 

Decrease  in  production  of  pig  iron  in  the  United  States  in  1908  as  compared  with  1907, 

by  States. 


Decrease. 


Percentage  of  loss. 


Slate. 


Quantity. 


Value. 


Alal>anm ' 

IllinoLs I 

Nfiw  Jnrsoy 

New  York I 

Ohio I 

P«>iinsylvania ' 

Teniu'ssw 

Vlrjjltiia 

Californli ] 

Colora«io I 

Missouri j 

Washlimton .| 

(Connecticut '.\ 

Massjichusotts 'f 

(loorcria ] 

Toxiis )■ 

Indiana.. i 

Mlchi^ian I 

Minnesota 

Wisconsin ) 

Kentucky i 

Marvlatu) 

Weit  Virginia | 


Long  tons.  , 
289,660  I 
765,824 
147,817 
640,257 
2,389,362 
4,361,358 
102,280 
158,313 

15,'>,415 


5,325 
:{1,480  ' 


$12, 
22, 
4, 
17, 
59, 
123, 
3, 


759,000 
094,000 
184,000 
218,000 
034,000 
567,000 
531,000 
385,000 


.■)3f),096 


5,669,000 

184,000 
775,000 


12,097,000  I 


Uty. 

Value. 

17.17 

42.38 

31.15 

42.30 

39.61 

55.30 

38.58 

52.08 

45.51 

55.48 

38.43 

52.60 

26.02 

46.82 

33.07 

48.08 

33.17 

27.85  { 
56.39  I 

i 

34.48  I 
64.60  I 


48.75 

27.75 
65.62 

53.85 
71.86 


y,  845,343  275,637,000  \ 


38.19 


62.01 
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These  two  tables  speak  so  plainly  for  themselves  that  further  com- 
ment seems  superfluous,  unless  it  oe  to  remark  that  Alabama,  Ten- 
nessee, and  Virginia  stood  the  strain  better  than  other  important 
producing  States  that  depend  on  outside  ores. 

PRICE  PER  TON  OF  PIG  IRON. 

^  The  following  table  gives  the  annual  average  price  per  long  ton  of 
pig  iron  for  the  last  twenty  years: 

Average  price  per  long  ton  of  pig  iron  in  the  United  States,  1889-1908, 


1889 115.78 

1890 16.43 

1891 15.50 

1892 14.32 

1893 11.90 

1894 9.76 

1895 11.14 


1896 110.47 

1897 9.86 

1898 9.90 

1899 18.00 

1900 18.85 

1901 15.25 

1902 20.92 


1903 119.12 

1904 14.13 

1905 16.63 

1906 19.98 

1907 20.56 

1908 15.96 


During  the  twenty  years  covered  by  this  table,  pig  iron  sold  for 
the  lowest  average  price  per  ton  ($9.76)  in  1894  ana  For  the  highest 
average  price  per  ton  ($20.92)  in  1902;  but  it  must  be  remembered 
tiiat  me  element  of  f i^^ight  enters  into  all  these  prices  except  for  the 
years  1907  and  1908.  This  cost  of  transportation  from  producer  to 
consumer  may  be  fairly  estimated  at  about  $2  per  ton  for  the  whole 
coontr^.  This  allowance  being  made,  1907  appears  as  the  year  of 
approximate  maximum  price  ($20.56)  of  pig  iron  f.  o.  b.  at  furnace 
during  the  last  two  decades. 

Coraial  thanks  are  due  to  the  various  firms  for  the  trouble  taken 
by  them  in  making  their  reports. 
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MANGANESE  ORES. 


By  E.  C.  Harder. 


INTRODUCTION. 

The  conditions  governing  the  manganese  mining  industry  showed 
no  improvement  in  1908  over  those  of  1907 ;  in  fact,  fewer  mines  were 
in  operation  during  1908  than  in  the  previous  year.  Manganese 
ores  were  mined  in  Arkansas,  California,  South  Carolina,  and  Virginia, 
but  only  from  Virginia  were  any  shipments  reported.  Eleven  mines 
were  in  operation  during  the  year,  and  of  these  seven  shipped  a  part 
or  all  of  their  product  amounting  to  6,144  long  tons.  The  Virginia 
shipments  were  nearly  all  from  the  Blue  Ridge  district.  With  the 
exception  of  about  30  tons  used  in  the  steel  industry,  all  the  ore 
mined  was  used  for  chemical  piuposes,  largely  in  brick  manufacture. 
The  percentage  of  metallic  manganese  in  the  domestic  ores  produced 
in  1908  varied  from  40  to  50  per  cent. 

As  in  1907,  the  imports  far  exceeded  the  domestic  production 
and  Bmoimted  to  178,203  long  tons,  most  of  which  was  used  in  the 
manufacture  of  ferromanganese  and  spiegeleisen.  A  considerable 
quantity  of  imported  ore  is  used  in  the  manufacture  of  dry  cells, 
and  a  small  quantity  is  used  for  coloring  purposes. 

In  addition  to  the  6,144  tons  of  domestic  ore  shipped,  4,345  tons 
were  mined  and  remained  as  stock  at  the  mines  at  the  end  of  the 
year.  At  a  few  localities,  the  operations  consisted  only  in  doing 
assessment  work. 

The  mines  of  the  northeastern  Tennessee  region  and  of  the  Cave 
Spring  and  Cartersville  districts  in  Georgia  were  idle,  and  the  latter 
show  no  prospect  of  becoming  active  for  several  years  to  come.  No 
manganese  ores  were  shipped  in  the  Western  States. 

Considerable  quantities  of  manganiferous  ores  were  mined  in  1908, 
including  manganiferous  iron  ores  and  manganiferous  silver  ores. 
The  former  were  of  low  grade,  and,  except  a  small  production  in 
Virginia,  were  not  utilized  for  their  manganese  content.  For  the 
most  part,  thev  contained  less  than  6  per  cent  metallic  manganese 
and  simply  yielded  a  high  manganese  pig  iron.  The  manganiferous 
iron  ores  mined  in  1908,  amounting  to  471,480  long  tons,  were  derived 
from  the  Lake  Superior  district  and  from  Arkansas  and  Virginia. 
Manganiferous  silver  ores  were  mined  in  the  Western  States  in  con- 
nection with  lead,  zinc,  and  precious  metals.  A  small  quantity 
(15,973  long  tons  from  LeadviUe)  was  used  in  the  manufacture  of 
spiegeleisen,  and  a  larger  quantity  (39,647  long  tons)  was  reported  as 
being  used  for  flux  in  the  copper  and  silver  smelters.  Probably  a  much 
greater  quantity  was  used  for  the  latter  purpose  than  has  been  reported. 

The  production  of  manganiferous  zinc  residuum  from  New  Jersey 
zinc  ores  in  1908  amoimted  to  110,225  long  tons,  which  is  consider- 
ably greater  than  the  production  during  any  preceding  year. 
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SOURCES  OF  MANGANESE. 

Manganese  is  obtained  from  four  different  clasBes  of  materiili  in 
the  United  States,  viz,  manganese  ores,  manganiferous  iron  ores, 
manganiferous  sflver  ores,  and  manganiferous  zino  reddunm.  The 
manganese  ores  consist  of  yarious  mixtures  of  mangawiee  oxideB, 
sometimes  containing  admixtures  of  carbonate  or  aihoaie  of  manr 
ganese.  The  manganiferous  ores  consist  of  mixtures  of  manganiwe 
mineralswith  minerals  of  other  metals.  Manganiferous  ano  leeiduam 
is  an  artificial  furnace  product  consisting  of  oxides  of  iron  and  xaanr 
ganese  in  a  matrix  of  slag.  The  following  is  a  list  of  the  principal 
manganese  minerals  with  their  chemical  formulas  and  manganese 
content: 

Liit  of  the  principal  mangcoMBe  mvnerah. 
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Manganese  ores. — ^Manganese  ores  may  consist  of  any  of  the  oxides 
or  of  the  carbonate  of  manganese,  but  only  the  oxides  occur  in  com- 
mercial quantities  in  the  United  States.  Fyrolusite  and  psilomekme 
are  by  tar  the  most  important.  Wad  and  braunite  are  of  some 
importance;  manganite  is  rare.  Pjrrolusite  of  the  variety  polianite 
has  a  theoretical  manganese  percentage  of  63.2,  and  psilomelane  of 
45  to  60.  As  they  occur  in  nature,  however,  the  ores  generally  range 
from  40  to  50  per  cent  in  metallic  manganese.  Psilomelane  and  pyro- 
lusite  usually  occur  intermingled,  bemg  generallv  found  as  nodular 
concretions  with  the  two  minerals  in  concentric  layers,  the  psilome- 
lane being  amorphous,  and  the  pvrolusite  occiurinff  in smaUparaUel 
needles.  In  many  places  nodules  of  piu*e  pyrolusite  occur  with 
similar  concentric  layering,  the  successive  lavers  being  made  up  of 
granular  and  crystalline  or  needle-like  pyrolusite.  iTroluaite  and 
psilomelane  frequently  have  small  admixtures  of  iron  oxideB,  and  in 
this  case  they  are  used  in  the  steel  industry.  When  free  from  iron, 
they  are  very  desirable  for  oxidizing  and  coloring  purpoees,  bat  axe 
also  extensively  used  in  the  steel  industry. 

Deposits  of  manganese  ore  occm*  in  man^  parts  of  the  United  States, 
but  are  most  abundant  in  the  Appalacman  and  Piedmont  r0rion8| 
in  the  southern  Mississippi  Valley,  and  on  the  Pacific  cmkst.    Jjgu^ 


deposits  occur  in  the  New  England,  Rocky  Mountain,  and 
Basin  regions.     The  principal  producing  districts  up  to  the  p 
have  been  the  James  River-Staunton  Kiver  and  the  Blue   Kidge 


regions  in  Virginia;  the  Cave  Spring  and  Cartersville  dLstricts  in 
Georgia;  the  Satesville  district  in  Arkansas;  and  the  Livormore- 
Tesla  district  in  California.  Of  minor  importance  are  the  New 
River  region  in  Virginia,  the  northeastern  Tennessee  region,  the 
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McCormick  re^on  in  South  Carolina,  and  the  Little  Grande  district 
in  Utah.  Besides  these,  there  are  unimportant  deposits  in  many- 
parts  of  the  country  which  have  produced  small  quantities  of  ore 
mtermittentljr.  At  present  active  mining  and  shipping  is  confined 
to  the  Blue  ftidge  and  the  James  River-Staunton  Riverregions.  The 
manganese  ore  produced  at  present  is  being  used  in  the  manufacture 
of  spiegeleisen  and  ferromanganese,  and  as  a  coloring  material  for 
bricks;  pottery,  and  other  articles. 

Manganiferous  iron  ores. — Manganiferous  iron  ores  consist  of  a 
mixture  of  any  oxide  or  the  carbonate  of  iron  with  any  oxide  or  the 
carbonate  of  manganese.  In  this  country  manganiferous  iron  ores 
consist  largely  of  Imaonite  or  hematite  mixed  with  psilomelane,  wad, 
or  pyrolusite,  a  mixtiu'e  of  limonite  and  psilomelane  bein^  the  most 
common.  The  iron  and  the  manganese  oxides  may  be  mtimately 
intermingled,  or  they  may  be  coarsely  mixed  so  as  to  be  easily  dis- 
tinguished from  each  other.  Sometimes  good-sized  pockets  of  man- 
ganese ore  occur  in  deposits  of  iron  ore  which  are  otherwise  free  from 
manganese.  High-grade  manganiferous  iron  ores  are  used  in  the 
manufacture  of  spiegeleisen  and  ferromanganese.  Most  of  the  low- 
grade  manganiferous  iron  ores  are  not  utilized  for  their  manganese, 
it  being  generally  considered  an  undesirable  constituent. 

Manganiferous  iron  ores  occur  in  the  United  States  chiefly  in  the 
New  England,  Appalachian,  and  Lake  Superior  regions,  while  minor 
deposits  are  found  in  the  southern  Mississippi  Valley  and  in  the 
Rocky  Mountain  region.  High-grade  manganiferous  iron  ore  occurs 
in  the  Appalachian  region,  a  small  quantity  being  produced  in  1908 
in  Virginia.  Other  manganiferous  iron  ores  are  being  produced  in 
the  Appalachian  and  Lake  Superior  districts  which  are  so  low  in  man- 
ganese that  they  are  classed  as  iron  ores.  In  the  blast  furnace  they 
yield  a  *'high  manganese"  pig  iron,  which  is  used  for  special  purposes. 

Maiigamferoua  silver  ores, — Mai^aniferous  silver  ores  consist  of  a 
mixture  of  manganese  and  iron  oxides  with  small  quantities  of  silver 
sulphide  and  lead  carbonate,  and  sometimes  of  gold.  As  a  rule,  the 
iron  content  exceeds  the  manganese  content,  though  occasionally 
manganese  may  be  in  excess,  and  rarely  may  replace  the  iron  alto- 
gether. These  ores  occur  as  a  capping  or  gossan  above  metalliferous 
sulphide  deposits  which  consist  largely  of  iron,  lead,  zinc,  and  silver 
sulphides  in  a  gangue  of  quartz  or  calcite.  Locally,  rhodonite  and 
rhodochrosite  are  present  in  the  unaltered  ores. 

Manganiferous  silver  ores  are  divided  into  three  classes,  according 
to  their  uses.  (1)  The  greater  portion  of  the  manganiferous  silver 
ores  are  used  for  their  silver  and  lead  content.  Manganese  and  iron 
content  often  insures  those  ores  a  higher  price  because  of  their  fluxing 
value.  (2)  A  second  class  of  manganiferous  silver  ore  is  too  low  in 
silver  and  lead  to  be  used  as  a  source  for  these  metals,  but  is  suffi- 
ciently h^h  in  manganese  and  iron  to  be  used  for  the  manufacture  of 
ferromai^anese  and  spiegeleisen,  as  is  the  case  with  the  high-grade 
manganiSrous  iron  ores  already  mentioned.  (3)  There  is  a  third 
class  of  manganiferous  silver  ore  too  low  in  silver  and  lead  to  be  used 
primarily  for  these  metals  and  too  low  in  iron  and  manganese  to  be 
used  for  the  manuf actura  of  iron-manganese  alloys.  This  ore  is  sold 
to  the  smelters  as  flux,  the  iron  and  manganese  becoming  waste  prod- 
ucts, while  the  silver  and  lead  content  is  recovered  during  the  smelting. 

Manganiferous  silver  ores  occur  in  the  Rocky  Mountain  and  Great 
Basin  regions,  the  principal  producing  locality  being  Leadville,  Colo. 
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Some  of  the  Leadville  ores  are  used  in  the  manufacture  of  spiegel- 
eisen.    All  the  other  localities  produce  these  ores  for  fluxing  only. 

MaTiganiferous  zinc  residuum. — ^Manganiferous  zinc  residuum  is 
obtained  from  zinc  volatilizing  and  oxidizing  furnaces  usin^  New 
Jersey  zinc  ores.  The  residuum  consists  largely  of  iron  ana  man- 
ganese oxides,  the  zinc  having  been  removed  bv  volatilization  and 
collected  as  zinc  oxide.  The  crude  ores  consist  of  franklinite,  zincite, 
and  willemite,  and  are  obtained  only  from  the  Franklin  Furnace  dis- 
trict, New  Jersey.  Small  quantities  of  zinc  residuum  are  used  annu- 
ally in  the  manufacture  of  spiegeleisen. 

USES  OF  MANGANESE. 

The  uses  of  manganese  in  the  industries  may  be  classified  as  fol- 
lows: (1)  Metallurgical,  in  the  manufacture  of  alloys  and  in  copper, 
lead,  and  silver  r^uction;  (2)  chemical,  as  an  oxidizer  and  as  a 
coloring  material. 

Metallurgical  uses. — Tlie  manganese  ores  used  in  the  manufacture 
of  alloys  are  dependent  in  value  on  the  percentage  of  metallic  man- 
ganese present  and  on  the  absence  of  injurious  substances,  like 
silicon,  phosphorus,  and  sulphur.  The  latter  condition  is  especially 
necessary  in  the  case  of  the  alloys  with  iron.  Spiegeleisen  and  ferro- 
manganese  are  alloys  of  iron  and  manganese.  The  former  contains 
below  20  per  cent  manganese,  while  the  latter  has  a  manganese  con- 
tent rangmg  from  20  to  90  per  cent.  Above  90  per  cent  the  alloy 
becomes  unstable.  Silicon  and  carbon  are  present  in  varying  (]^uan- 
tities.  When  spiegeleisen  is  high  in  silicon,  it  is  known  as  silico- 
spiegel,  and  when  ferromanganese  contains  a  large  percentage  of 
silicon  it  is  known  as  silicomanganese.  Spiegeleisen  and  ferroman- 
ganese are  used  in  the  manufacture  of  steel  in  the  following  ways: 
(a)  As  reducers  of  iron  oxide  in  the  final  melting  by  the  formation  of 
manganese  oxide,  which  cjoes  into  the  sla^;  (b)  as  recarburizers  of 
steel  by  the  addition  of  the  carbon  contained  in  them  and  by  pre- 
venting the  further  oxidation  of  the  latter;  (c)  for  counteracting  the 
effects  of  phosphorus  and  sulphur;  and  (d)  in  the  manufacture  of 
manganese  steel  used  for  railroad  and  street-car  rails  on  curves,  for 
car  wheels,  for  burglar-proof  safes,  for  ore  chutes  and  screens,  for 
dipper  teeth  on  steam  shovels,  for  ore  crushers,  for  dredger  pins,  for 
cover  plates  on  large  electro-magnets  used  for  lifting,  for  various 
agricultural  implements,  and  for  many  other  purposes.  The  use  of 
manganese  steel  is  extending  year  by  year.  It  is  noted  for  its  hard- 
ness, ductility,  and  strength. 

Manganese  is  also  used  to  form  alloys  with  copper,  zinc,  aluminum, 
tin,  load,  magnesium,  and  siliccm,  and  with  various  combinations  of 
these  metals.  Certain  alloys  of  manganese,  aluminum,  and  copper, 
known  as  Ileusler^s  alloys,  have  come  into  prominence  recently  on 
account  of  their  magnetic  properties,  and  are  being  extensively 
experimented  on. 

Manganese  oxides  are  used  to  a  slight  extent  in  copper,  lead,  and 
silver  reduction  as  a  substitute  for  iron  oxides. 

Chemical  usa^. — As  an  oxidizer,  manganese  oxide  is  used  in  the 
manufacture  of  chlorine,  bromine,  and  oxygen,  and  of  disinfectants 
like  potassium  permanganate ;  as  a  drier  in  paints  and  varnishes;  an 
a  decolorizer  or  glass,  and  in  the  dry  cell  ana  Leclanche  battery.  In 
these  cases,  the  value  of  the  ore  depends  on  its  available  oxygen  cos- 
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tent — that  is,  on  its  percentages  of  pyrolusite  or  manganese  peroxide. 
Of  these  uses,  the  most  important  consists  in  tlie  manufacture  of  dry- 
cells  in  which  powdered  pyrolusite  is  used  as  a  coating  on  one  side 
of  the  paper  disks  which  compose  the  cell,  the  other  side  of  the  disks 
being  tinned. 

As  a  coloring  material,  manganese  is  used  in  calico  dyeing;  for  col- 
oring bricks,  glass,  and  pottery,  and  in  the  manufacture  of  green  and 
violet  paints.  A  large  percentage  of  the  fancy  bricks  placed  on  the 
market  are  colored  by  manganese  oxide..  When  finely  powdered, 
manganese  oxide  changes  the  color  of  red  bricks  to  brown  and  of  buff 
bric&  to  gray,  and,  when  coarsely  crushed,  produces  speckled  bricks. 

Compouncfs  of  manganese  are  used  in  a  small  way  for  medicine, 
and  the  mineral  rhodonite,  a  silicate  of  manganese,  is  used  rarely  for 
ornamental  purposes  on  account  of  its  beautiful  pink  color. 

MANGANESE  ORE  INDUSTRY. 
PRODUCTION. 

Manganese  ores. — The  production  of  manganese  ores  in  1908, 
amounting  to  6,144  long  tons,  was  greater  tnan  in  1907,  though 
somewhat  less  than  in  1906.  Toward  the  close  of  1902  there  occurred 
a  sudden  drop  in  production  due  to  the  cessation  of  mining  opera- 
tions in  northwestern  Georgia.  Following  this  decline  there  was  a 
steady  increase  from  2,825  tons  in  1903  to  6,921  tons  in  1906,  since 
which  time  the  production  has  again  decreased. 

The  entire  production  in  1908  was  from  Virginia.  Some  manganese 
ore  was  mined  in  South  Carolina,  Arkansas,  and  California,  but  none 
was  shipped.  No  operations  were  reported  from  Tennessee,  Georgia, 
or  Utah. 

The  following  table  shows  the  quantity,  value,  and  average  price 
per  ton  of  the  manganese  ore  produced  m  the  different  States  from 
1906  to  1908,  inclusive: 


Production  of  manganese  ore  in 

the  United  States,  1906-1908,  by  States, 

inUmg 

tons. 

1906. 

190X. 

1908. 

State. 

Qnantlty. 

Value. 

Aver- 
per  ton. 

Quantity. 

Value. 

Aver- 

price 
per  ton. 

Quantity. 

Value. 

Aver- 

pnoe 
per  ton. 

Artr«n«M_ , , . . . 

62 

1 

1290 
20 

$4.68 
20.00 

CaUlbnila 

100 
800 
100 

1600 
4,800 
1,500 

16.00 
6.00 
15.00 

Sooth  Carolina 

i 

TW^TIW^ipW . , . ,    , 

30 

800 

6,028 

300 
10,000 
77,522 

10.00 
12.50 
12.86 

1 

VP^. 

VlfKlfifa. 

4,604 

56,469 

12.27 

6,144 

162,779  1    ii6.22 

6,g21 

88,132 

12.73 

5,604 

63,369 

11.31 

6,144 

62,779 

10.22 

The  following  table  shows  the  total  production  of  manganese  ore 
in  "the  United  States,  by  States,  as  compiled  from  previous  volumes  of 
Mineral  Resources.  The  production  previous  to  1880  is  only  approxi- 
mate, but  probably  did  not  exceed  50,000  long  tons.  The  table  shows 
Arkansas,  Georgia,  and  Vir^ia  as  the  principal  producers,  Calif omi 
as  a  steadyproducer  but  omyof  small  quantities, and  the  other  St^ 
as  producing  small  quantities  of  ore  intermittently. 
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Production  of  manganese 

jre  in  the  United  States,  1888-1908 

in  long  Urns. 

Ymr, 

bama. 

Arkau- 
saa. 

Callito^ 
Dla. 

Georgia. 

Indian  TotI- 
tory,  MIclil- 

sourf.  Moo- 
tana,  flud 
NQTHda. 

Nortlk 

Cvollna. 

^fQSt-^97Q 

410 

1866-1879 

19,960 

1867-1879 ., , ' 

6,S» 

1880 -. ..-^^ 

1,800 
1,2D0 
1,000 

1881 * 

100 
175 
400 
800 
1,483 
a,ai6 

2,&S8 

Tefio 

e,7B8 
2,000 
11»4 
2M1 
3,421 
3^ 
2,002 

145 
91 
82 

1882 

1883 

1884 .-... 

1886 

200 
100 

2,580 
6,ft41 
0,024 
5,568 

724 

1,277 

4,085 
3,332 
0,569 
3,0g0 
3,447 
4,074 
3«500 

m 

(NeTJ      30 

1886 

75 

U 

1887 

14 

1888 .-- 

1,500 
53 
S86 
705 

flCkh.)   100 
(Nev.)      IB 
(Kev.i    100 
(Ind^^'OaOA 

1889 

47 

1890 - --». 

14 

1801 

1892 __,.... _,„. 

1893 

400 

278 

52S 

284 

484 

541 

115 

131 

610 

846 

16 

60 

1 

1 

100 

1894 

1805 

1896 , .,... 

'{m^i"m 

2 

1897 

1898 

22 

1899 

{Mo.J        10 
(Mont)  117 

(Moo        2S 

BO 

1900 .*.,  --^--  --    .. -- 

1901 

17 

1902 ..*,..*..,. 

1903 -. 

1904 ....   ...   .......... 

1905 

!» 

1906 ,  „ 

62 

1907 

1 

1908 ,  ...  ... -- 

Total ....,, 

tl4 

49,870 

I2,SS6 

92,244 

869 

ISl 

Year. 

Praoiylvnr  1 
nin,  Eolith      ^^ 

CaroJInfl,       *t 
and  South         ^ 

Dakota. 

nnes-       Utah  and 

Virginia. 

WesrtVJr- 

otSer  States. 

Total. 

1838-1879 

410 

18<)6-1879 . 



i9,eso 

23,509 
5,^761 
4,»W 
4,5X2 

1807-1879 

16,000 
%Ml 
3,29^ 
2,9Sa 
5,355 
8,9^ 
18.745 
20,567 
19,S35 
17,045 
14,616 

16,248 
6.07i 
4,092 
1,797 
i;7I6 
2.016 
3,650 
5,662 

7,881 
4,276 
3,041 
1,801 
3,054 
3,947 
6,02S 
4,604 
6,144 

1880 

300 

300 

375, 

B400 

a400 

so' 

1881 ^ 

1882 

1883 ... . 

6,155 

12' iS 
^2SI 

30,  IX 

2^19» 
24,107 

1884 ,,.. 

' 

1885 - ....   

1880 

50 

1887 

1888 

m.y 

22 

*59 

1889 .,,... 

124  1               3fl      rvt  1     l.*i7tl 

1890                          .. 

. .:. ";  : : _"  —  -  - 

■^19,297 
«22^4S 

ia,6ij 

7^719 
6^  MM 

9^5ir 

tl,10l 

1891 

(S.  Dal 

£.)19  i 1  tV 

L.)         49 

1892 

1893 

482 

iWMLiilki 

1894 

fl52 

1895 

Pa.) 
(PaO 

4dO 

189(» 

ati5   

<W,Va.)   IS 

1897 

a^ 

11    .._ I 

1898 -....-,. 

"(Pa0"l2' 

3H1    

1899 

19 

(W,V».)  10 

S;i« 

1900 

30    _.. J 

1901                       ._ ^.... 

400     tUtah)2,fiOO 



wm .....,,..,.. 

n±\ 

8  .... 

1903 

1904 

25  ..........   n;tah>    483 

fUtah^      32 

"" '"'•' 

1905 . 

..._..„,._...              20    .'. .' 

1900 

30     (Utah)    SDO 

i^,C.)     BOO              100 

1907 

1908.       . 

Total 

i.tJSO 

2,475 

5,440 

234,&4Ji 

l,WA 

•^w 

a  Goorpla  and  Xorth  Carolina. 

i>  Neva<ia,  North  Carolina.  South  Carolina,  Tonnosseo,  and  Vermont. 
c  Colorado  production  of  1S90  and  1^91  published  formerly  as  manganese  Is  i 
been  transferred  to  that  table. 
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Stock. — ^In  the  following  table  is  shown  the  stock  of  manganese  ore 
on  hand  at  the  mines  December  31,  1908,  in  the  various  States: 

Stock  of  manganese  ore  on  hand  at  the  mines,  December  SI,  1908,  by  States,  in  long  tons. 

Arkansas 625 

California 165 

South  Carolina 200 

Virginia 3,355 

4,345 

Manganiferous  ores. — The  total  production  of  manganiferous  ores 
in  the  United  States  in  1908  amounted  to  523,034  long  tons.  All  of 
the  ore,  except  a  few  hundred  tons  from  Virginia,  was  mined  in  the 
Lake  Superior  district  and  in  Arkansas  and  Colorado.  Of  the 
Colorado  production,  15,973  tons,  valued  at  $39,468,  were  used  in  the 
manufacture  of  spiegeleisen,  while  the  rest  was  used  for  flux  in  the 
silver,  lead,  and  copper  smelters.  All  the  ore  used  in  steel  manu- 
facture was  mined  at  Leadville. 

The  Lake  Superior  ores  were  not  used  for  their  manganese  content. 

The  following  table  gives  the  quantity,  value,  average  price  per 
ton,  and  manganese  content  of  the  manganiferous  ores  used  in  the 
manufacture  or  spiegeleisen  during  the  years  1905-1908: 

Production  of  Colorado  manganiferous  silver  ores  used  in  the  manufacture  offerroman- 
ganese  and  spiegeleisen,  1905-1908,  in  long  tons. 


Year. 

Peroentage 
of  man- 
ganese. 

Quantity. 

Value. 

Average 

price  per 

ton. 

1905 

14-41 
26-36 
10-25 
22-26 

45,837 
32,400 
67,614 
16,973 

1110,497 
97,600 
153,328 
39,468 

S2.41 

1906                   

3  01 

1907 

2.27 

1906 

2.47 

10-41 

161,724 

400,893 

2.48 

The  following  table  gives  the  quantity,  value,  average  price  per 
ton,  and  manganese  content  of  the  flux  ores  for  1905  to  1908  in  the 
States  from  which  returns  have  been  received : 


Production  of  manganiferous  ores  used  for  fluxing  or  other  purposes  in  Colorado  and 
Arkansas,  1905-1908,  in  long  tons. 


Year. 


State. 


Percentage 
of  man- 
ganese. 


Quantity. 


Value. 


Average 

price  per 

ton. 


1906. 
1906. 
1907. 

1908. 


I/Arkansas. 
\CoIorado.. 
Arkansas. 
/Arkansas. 
1  Colorado.. 
/Arkansas. 
\Colonido.. 


28 


20-25 
14 

8-26 
14 

6-22 


3,321 
81,738 

8,900 

4,133 
32,197 

4,066 
36,581 


16,642 

270,299 

24,800 

8,266 

«97,879 

9,149 

83,989 


6-28 


160,936 


600,974 


S2.00 
3.31 
2.79 
2.00 
3.04 
2.25 
2.36 


2.05 


a  Partly  estimated. 


The  following  table  shows  the  total  piodn 
ganiferous  ores  in  the  United  States,  ar 
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of  the  Western  States  is  manganiferous  silver  ore;  that  of  the  other 
States,  manganiferous  iron  ore.  The  manganiferous  silver  ores  of 
Colorado,  used  in  the  manufacture  of  spiegeleisen,  are  separated  from 
those  used  as  flux.  The  ores  from  the  other  Western  States  were 
used  for  fluxing  purposes  only.  All  the  eastern  ores  were  presumably 
used  in  the  manufacture  of  iron-manganese  alloys: 


Production  of  manganiferous  ores  in  the  United  States j  1885-1908,  in  long 

ions. 

Year. 

Arkansas. 

Colorado.a 

Colorado.6 

Lake  Supe- 
rior region. 

Virginia. 

Other  states. 

Total. 

1885 

(Mont.)  fr  4, 263 

4,263 

1886 

e60,000 
c60,000 
c60,000 
H»87 
51,840 
79,511 
62,309 
55,962 
31,687 
54,163 
138,079 
149,502 
99,651 
79,855 
188,509 
228,187 
194,132 
179,205 
105,278 
81,738 

32. 187 

257,000 
210,000 
201,036 
81,359 
61,863 
132,611 
147,431 
110,648 
198,466 
112,265 
329,640 
184,585 
268,862 
732,490 
334,274 
512,084 
884,939 
566,835 
365,572 
720,098 
A  1,000,000 
.^14..?lfi 

317,000 
271,761 
262,132 
146,346 

1887 

1,025 

d726 
<  1,096 

1888 

1889 

1890 

/0,397 
/964 
2,942 
5,766 
7,022 
13,464 
9,072 
16,519 
18,848 
29,355 

120,100 
212,086 
215,682 

1801 

1892 

3,000 
1,188 

1803 

160 

(N.C.)20 

173,744 

1894 

1895 

179,808 
476,791 
351,806 
387,461 
841,700 
566,066 
802,676 
1,095,346 
763,606 

1896 

1897 

TpIVIS 

1898 

1899 

1900 

43,303 

1901 

62,385 
13,275 
14,856 
17,074 
45,837 
32,400 
(i7.f>14 

(N.  0.)  20 

1902            

3,000 
2,802 

1903 

1904 

600 
3,321 
8,900 
4,133 

1905 

! 

850,904 

ik  1,041,300 

418,160 

523,034 

1900 

1907 

1908. 

4,066  1          15,973           35,581  >        467,140 

•274 

21,180          422,966      2,092,373!    8,193,414  j      11,289'                  7,425 

10,748,647 

1  Manganiferous  silver  ore  iLsed  in  the  manufacture  of  spiegeleisen  and  ferromanganese. 
{>  Man^auiferous  silver  ore  used  for  flux;  mainly  from  Colorado,  but  in  a  few  cases  probably  including 
other  Western  States. 
c  Contains  some  Montana  ore. 

d  (lOOFRia  195  tons,  Maine  5<)  tons,  and  Vermont  481  tons. 

«  North  Carolina,  South. Carolina,  and  Tennessee  96  tons,  and  Vermont  1,000  tons. 
/  Published  as  manganese  ore  in  previous  volumes  of  Mineral  Resources. 
0  Not  recorded. 
A  Estimated. 

Manga Jiiferows  resuluuui  from  zinc  roasting. — The  material  classed 
under  this  head  is  a  residual  product  from  certain  zinc  oxide  works 
usinti:  New  Jerse^y  zinc  ores.  The  crude  ore  consists  of  a  mixture  of 
franklinite,  zincite,  and  willemite,  the  first  being  predominant. 
Durinti:  the  roastin^i:  the  bulk  of  the  zinc  is  removed  as  zinc  oxide, 
and  the  residuum  consists  of  a  mass  of  manganese  and  iron  oxides. 
This  is  used  for  the  manufacture  of  spiegeleisen  and  ferromanganese. 
The  following  table  shows  the  quantity,  value,  and  average  pnce  per 
ton  of  nianjxaniferous  zinc  residuum  produced  from  1905  to  1908: 

Proffurflon  of  maiu^anifirous  ztnc  residuum  in  the  United  States  1905-1908,  in  long  foiu. 
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The  following  table  gives  the  production  of  manganiferous  zinc 
residuum  in  the  United  States  as  rar  as  has  been  recorded : 

Production  of  manganiferous  residuum  from  zinc  roasting  in  the  United  States  1 1889-1908, 

in  long  tons.^ 


1889 43,648 

1890 48,560 

1891 38,228 

1892 31,859 

1893 37,512 

1894 26,981 

1895 43,249 

1896 44,935 

1897 33,924 

1898 48,502 

1899 65,010 


1900 87,110 

1901 52,311 

1902. 65,246 

1903 73,264 

1904 68,189 

1905 90,289 

1906 93,461 

1907 93,413 

1908 110,225 


1,195,916 


PRICES. 


The  prices  of  manganese  ores  used  in  the  steel  industry  vary  from 
S5  to  $15  per  long  ton,  according  to  the  grade  of  the  ore.  They  are 
governed  by  the  following  schedule  of  prices  established  by  the  Car- 
negie Steel  Company: 

Schedule  of  prices  paid  per  ton  of  2,240  pounds  for  domestic  manganese  ore  delivered 
ml  Pittsburg  or  Bessemer,  Fa.,  and  South  Chicago,  111. 

Prices  are  based  on  ores  containing  not  more  than  8  per  cent  silica  or  0.25  per  cent 
phosphorus,  and  are  subject  to  deductions  as  follows:  For  each  1  per  cent  in  excess 
of  8  per  cent  silica  there  shall  be  deduction  of  15  cents  per  ton;  fractions  in  proportion. 

For  each  0.02  per  cent,  or  fraction  thereof,  in  excess  of  0.25  per  cent  pnosphorus, 
there  shall  be  a  deduction  of  2  cents  per  unit  of  manganese  per  ton. 


Price  per  unit,  In 
cents. 

Manganese. 

Iron. 

Ov«r49 

30 
29 
28 
27 

e 

46to49 

e 

43  to  46 

e 

40to43 

6 

Ores  containing  less  than  40  per  cent  manganese  or  more  than  12  per  cent  silica  or 
0.27  per  cent  phosphorus  are  subject  to  acceptance  or  refusal  at  the  buyer's  option. 

Settlements  are  oased  on  analysis  of  sample  dried  at  212°  F.,  the  percentage  of  mois- 
ture in  the  sample  as  taken  being  deducted  from  the  weight. 

The  manganese  ores  for  oxidizing  and  coloring  purposes  are  valued 
according  to  the  quantity  of  manganese  peroxide  present,  their  con- 
sistency, etc.,  and  prices  range  up  to  $25  per  ton  for  the  better  grades 
of  ore.  Manganiferous  ores  used  in  steel  manufacture  and  for  fluxing 
range  in  price  upward  from  $2  per  ton. 

IMPORTS. 

During  1908  there  were  imported  into  the  United  States  178,203 
long  tons  of  manganese  ore,  valued  at  $1,350,223;  the  imports  in 
1907  amounted  to  209,021  tons,  valued  at  $1,793|143,  a  decrease  in 
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both  quantity  and  value  for  the  unports  duriiLg  1908.  On  account 
of  the  small  domestic  production  and  the  small  portion  even  of  this 
product  used  in  making  spiegeleisen  and  ferroman^anese,  the  im- 
portation of  foreign  manganese  ores  is  a  matter  or  increasing  im- 
portance as  the  iron  and  steel  industry  in  this  country  develops, 
fey  far  the  larger  portion  of  the  imported  manganese  ore  was  obtained 
from  India,  where  large  deposits  have  been  developed  in  the  last 
few  years  and  new  ones  are  still  being  foimd.  Brazil  furnished  con- 
siderable ore,  and  small  quantities  were  imported  from  Cuba,  France, 
Japan,  and  Germanv. 

The  following  tables,  compiled  from  statistics  furnished  by  the 
Bureau  of  Statistics,  Department  of  Commerce  and  Labor,  show  the 
imports  of  manganese  ore  into  the  United  States  from  different 
countries  and  by  ports  of  entry  for  1906,  1907,  and  1908: 

Imports  of  manganese  ores  into  the  United  States^  1906-1908^  by  countries,  in  long  tons. 


CouDtry. 


1906. 
Quantity.  |     Value. 


1907. 


Braril 

Russia 

British  India 

Cuba 

other  East  Indies.. 

France 

Netherlands 

Japan 

Germany 

United  Kingdom... 

Canada 

Spain 

Belgiiun 

All  other  countries . 


30,260  , 
13,805 
154, 180 
11,701  ' 


$300,466 
109,814 
939,984 
117,060 


2,000 
4,386 
1.330 

112 


21,664 

112,511 

37,711 

1,125 


1,710  I 
1,770 


30,377 
25.341 


Quantity. 


52,922 
1,000 
95,300 
30,006 
12,552 
1,588 
1,795 
1,787 
6,702 

'  16 


1,354 


Value. 


$522,510 

19,670 

662,228 

262,847 

82,832 

31,636 

36,473 

16,020 

160,388 

96,833 

600 


23,406 


221,200       1.096,043  i 


209,021       1,793,143 


1908L 


Quantity. 


17,160 

250 

141,813 

1,4W 

7 

5,646 

761 

3,336 

2,620 

2,073 

78 


202 
3 


178,303 


Value. 


$163,661 

4,600 

912,646 

13,480 

170 

76,857 

11,365 

41,080 

02,045 

60,002 

1,245 

34 

4.214 

86 


1,350,2 


Manganese  ores  imported  info  the  I'nited  iState.s,  1906-1908 ^  by  customs  districts^  in  long 

tons. 


Cnsloms  districts. 


rhiladelphia.  Pa.. 
Baltimore,  Md.... 
New  Yorlc.  N.  Y. 

Chicago,  111 

Boston,  Mass 

New  Orleans,  La.. 
All  others 


19( 
Quantity. 

Jti. 

1907. 

100& 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

93,  .500 

l-JO.O.'il 

ti,  802 

239 

$082,485 

800,112 

130,037 

10,096 

209 

3,675 

3,429 

106,494 

92,331 

7,867 

266 

$888,230 

604,732 

177,323 

11,830 

68,401 

103,043 

5,063 

8504,004 
724,  OU 
105,666 

5 

5 
2S3 

460 

380 

411 
102 

1,949 
114 

16,539 
4,471 

^763 
12,510 

221,2tlO 

1,690,043 

209,021 

1,703,143 

178,208 

1,850,233 

The  following:  table  shows  the  total  (luantitv  of  manganese  ore 
imported  into  the  United  States,  as  far  as  has  been  recorded.  The 
%ures  from  1808  to  1888  represent  imports  from  Canada  only; 
those  from  1889  to  the  present  time  represent  total  imports. 
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Imports  of  manganese  ore  into  the  United  States ^  1868-1908^  in  long  tons. 


Year  ending— 

Quantity.  ' 

Year  ending- 

Quantity. 

June  30- 
1868 

1,017 
488 
1,402 
1,056 
1,206 
838 

1,031 

782 

203 

412 

891 

626 

1,886 

2,179 

1,704 

894 

1«326 

603 

1,684 

1,818 

1,630 

1,182 

December  31— Continued. 
1880a 

4,286 

1809 

1800 

34,154 

1870 

1891 

28,825 

1871 

1892 

58,572 

1872 

1883 

68,113 

1873 

1894 

44,655 

December  31 — 

1895 

86,111 

1873 

1896 

1897 

1898 

31,489 

1874 

119,961 

1875 

114,885 

1876 

1899 

188,349 

1877 

1900 

256,252 

1878 

1901 

165,722 

1879 

1902 

235,576 

1880 

1903 

146,056 

1881 

1904 

108,519 

1882 

1905 

257,033 

1883     

1906 

221,260 

1884 

1907 

209,021 

1885 

1908 

178,203 

1886 

1887    

»  2, 581, 900 

1888 

a  Figures  prior  to  1889  represent  imports  from  Canada  only,  total  importations  from  other  countries 
for  these  years  not  being  obtainable. 
b  This  total  duplicates  the  importation  from  January  1  to  June  30, 1873. 

WORLD'S  PRODUCTION. 

The  foDowing  table  ^ves  the  latest  available  statistics  with  regard 
to  the  world's  production  of  manganese  ore.  The  unit  is  either  the 
long  or  the  metric  ton,  except  for  Canada,  where  the  short  ton  is 
used. 

WbrltTs  production  of  manganese  ores. 


Country. 


North  America: 

United  Stotes 

Cuba 

Soath  America: 

BraxU* 

Chile 

Europe: 

Austria. 

Bosnia  and  HenegoYina. 

Hungary 

France 

Germany 

Greece 

Italy 

United  Kingdom 


Year. 

Quantity. 

Tom. 

1908 

6,144 

1907 

34,171 

1906 

233,050 

1906 

1,324 

1907 

16,800 

1906 

7,651 

1906 

11,000 

1907 

18,200 

1907 

75,000 

1906 

10,000 

1907 

3,700 

1907 

16,400 

Country. 


Year. 


Europe— Continued . 

R>rtugal 1906 

Russia 1    1906 

Spain i    1906 

Sweden i    1907 

Turkeya i    1905 

Norway i    1904 

Asia: 

India 

Japan 

Java 

Oceania: 

Queensland 

New  Zealand 


1908 
1906 
1905 


1906 
1906 


Quantity. 


Tom. 

22 

1,016,000 

63,000 

4,300 

28,600 

22 

588,318 
13,000 
1,600 

1,130 
16 


a  Exports. 

OCCURRENCE  OF  MANGANESE  ORES.« 
NEW  ENGLAND  AND  NEW  YORK. 

Vermont. — ^Manganese  ore  occurs  in  Otter  Creek  valley,  Vermont, 
near  the  towns  of  Brandon  and  South  Wallingford.  In  both  locali- 
ties the  deposits  are  on  the  west  slope  of  the  Green  Mountains,  at 

•  For  detailed  descriptions  of  deposits,  see  Manganese  Ores:  Mineral  Reaouroes  U.S.  fpr 
OeoL  Survey,  1908,  pp.  01-101. 
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or  near  the  contact  of  a  Lower  Cambrian  quartzite  with  an  over- 
lying Cambrian  limestone.  The  quartzite  forms  ridges  along  the 
west  slope  of  the  mountains,  and  the  limestone  underiies  Otter 
Creek  valley  to  the  west,  their  contact  being  near  the  base  of  the 
mountains.  The  beds  strike  almost  north  and  south  and  have  a 
nearly  vertical  dip,  though  locally  they  dip  slightly  to  the  west. 

The  deposits  consist  mainly  of  brown  iron  ore  with  subordinate 
manganese  ore,  occurring  in  pockets  or  lumps  in  variegated  clay 
adjacent  to  the  limestone-quartzite  contact.  Generally,  the  iron 
and  manganese  ores  are  intermixed  irregularly  in  the  same  pockets, 
but  locally  they  occur  in  separate  pockets  and  lumps.  The  iron 
ores  predominate  in  most  places.  The  manganese  is  in  the  form  of 
black,  amorphous  psilomelane  or  crystalline  pyrolusite,  the  latter 
generally  occurring  m  nests  and  as  cavity  fillings  in  the  former. 

Minor  deposits, — Rhodonite,  associated  with  wad  derived  from  it 
by  its  oxidation,  occurs  in  many  places  tlu-ough  the  New  England 
crystalline  area.  The  best  kno^Ti  localities  are  Blue  Hill,  Me.,  and 
Cummington,  Mass.  Bog-manganese  deposits  occur  in  western 
Maine,  in  New  Hampshire,  and  in  southeastern  New  York.  Man- 
ganiferous  iron  ores  similar  to  the  Vermont  deposits  are  found  in 
western  Massachusetts  and  Connecticut  and  in  southeastern  New 
York. 

No  manganese  ore  has  been  shipped  from  New  England  for  many 
years,  and  none  has  been  shipped  from  New  York. 

PIEDMONT  REGION. 

FranJclin  Furnace. — Deposits  of  manganiferous  zinc  ore  occur  as 
nearly  vortical  veins  in  crystalline  limestone  near  Franklin  Furnace 
and  Ogdensburg,  Sussex  County,  N.  J.  Associated  with  the  lime- 
stone are  bands  and  lenses  of  gneiss,  pegmatite  veins,  granite  and 
syenite  intnisions,  and  trap  dikes. 

The  ores  consist  largely  of  franklinite,  wdllemite,  and  zincite  wdth 
smaller  quantities  of  tephroito,  garnet,  and  rhodonite.  The  principal 
gangue  mineral  is  calcite.  These  minerals  vary  in  abundance  in 
different  parts  of  the  veins,  sometimes  one,  sometimes  another  being 
predominant.  The  mule  ores  are  concentrated  and  separated  into 
three  classes,  the  first  consisting  largely  of  franklinite,  the  second 
of  franklinite  and  manganiferous  siHcates,  and  the  tliird  largely  of 
willemite  and  zincite.  The  first  and  second  classes  of  ore  are  used 
for  manufacturing  zinc  oxide ^  the  third  is  used  in  the  production  of 
liigh-grade  spelter.  Tlie  residuum  which  remains  as  clinker  in  the 
furnace  after  the  zinc  has  l)een  volatilized  from  the  first  two  products 
consists  chiefly  of  iron  and  manganese  oxides  with  some  siUca.  It  is 
naturally  much  hi<]:]ier  in  iron  and  manganese  than  the  crude  ores. 
The  clinker  resultinjj  from  the  second  class  of  ores  is  too  high  in 
silica  to  be  utilized,  nut  that  resulting  from  the  first  class  is  sent  to 
iron  blast  furnaces  and  used  in  tlie  manufacture  of  spiegeleisen. 

James  Hiver-Staunton  Rivfr  region. — The  manganese  area  of  the 
James  River-Staunton  Kiver  region,  Virginia,  occupies  a  narrow 
northeast-southwest  strip  about  75  miles  long,  extending  from  Lynch- 
burg northeast  along  James  Kiver  to  a  point  beyond  Warminster 
and  southwest  to  Pittsville.     Deposits  occur  along  this  belt  at  War- 
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minster  and  Midway  Mills,  Nelson  County;  Stapleton,  Amherst 
County;  Mount  Athos,  Evington,  Otter  River,  and  Lynch,  CampbeD 
County;  and  Pittsville,  Pittsylvania  County.  Only  the  deposits  at 
Mount  Athos  can  be  considered  of  any  iniportance  at  the  present  time, 
though  in  former  years  the  deposits  at  Warminster  were  also  exten- 
sively operated.  The  rocks  of  the  region  consist  of  residual  clay  and 
sand  derived  by  disintegration  from  crystalline  and  metamorphic 
rocks  such  as  granite,  gneiss,  schist,  and  crystalline  limestone.  This 
material  is  still  in  place  and  often  only  partially  decomposed,  so  that 
the  texture  and  structure  of  the  original  rocks  is  still  clearly  distin- 
guishable. 

The  ores  generally  occur  along  definite,  narrow  zones  which  are 
sometimes  half  a  mile  in  length.  These  zones  in  general  run  along 
the  contact  of  decomposed  granite  and  quartzose  mica  schist.  The 
ores  occur  in  nodular  masses,  ranging  in  weight  up  to  500  pounds, 
scattered  through  a  yellowish-brown,  micaceous  clay  forming  a  nearly 
vertical  layer  between  the  decomposed  granite  and  schist,  the  latter 
being  on  tne  foot  wall.  They  also  occur  as  irregular  replacements  in 
the  granite  near  the  schist  contact.  The  masses  are  most  abundant 
and  closely  packed  together  at  the  contact  and  diminish  in  abundance 
on  both  sides.  In  the  foot-wall  schist  residuum  scattered  nodules 
may  be  found  for  a  distance  of  50  feet  or  more  from  the  contact,  while 
in  the  hanging-wall  granite  the  replacement  rarely  goes  more  than  a 
few  feet  from  the  contact. 

The  ore  is  medium  soft,  granular,  or  finely  crystalUne  pyrolusite  of 
dark  bluish-black  color.  Frecjuently  quartz  occurs  with  it  in  veins 
and  small  lenses.  The  ore  is  of  very  high  quahty,  containing  a 
laige  percentage  of  available  oxygen  and  being  free  from  injurious 
imounties. 

Only  three  mines,  that  of  the  Piedmont  Manganese  Company  near 
Mount  Athos,  the  Theresa  mines  near  Otter  River,  and  the  Saunders 
mine  near  Evington  were  in  operation  during  1908,  and  no  other 
mines  have  been  operated  for  many  years. 

Minor  deposits.— Small  deposits  of  manganese  and  manganiferous 
iron  ore  are  scattered  through  the  crystalline  and  metamorphic  rocks 
of  the  Piedmont  region  from  Pennsylvania  to  Georgia.  For  the  most 
part,  the  ore  is  pyrolusite,  but  locally  small  deposits  of  rhodonite  and 
manganiferous  garnet  occur.  In  the  Kii^  M!ountain  region,  on  the 
boundary  of  North  CaroUna-  and  South  Carolina,  manganese  oxides 
occur  as  stains,  small  veins,  and  replacements  in  a  series  of  black 
schists  extending  as  a  narrow  belt  for  about  50  miles  in  a  northeast- 
southwest  direction,  crossing  the  boundary  line  near  Blacksburg, 
S.  C,  and  Kings  Mountain,  N.  C.  No  deposits  of  commercial  impor- 
tance have  been  found,  and  no  ore  has  been  shipped  from  this  region. 
Near  McCormick,  Abbeville  County,  S.  C,  there  are  small  deposits 
of  manganese  ore  associated  with  residual  material  derived  from 
micaceous  schists.  Small  quantities  of  ore  have  been  shipped  from 
this  area  intermittently,  but  at  present  there  are  no  operations. 

Other  small  deposits  occur  in  the  crystalline  ana  metamorphic 
area  of  Georgia  at  Moimt  Airy,  Habersham  County;  Bowersville,  Hart 
County;  Blue  Ridge,  Fannin  County;  and  Draketown,  Haralson  and 
Paulding  coxmties.  No  ore  has  been  produced  at  any  of  these  locali- 
ties, and  prospecting  has  shown  the  deposits  to  be  of  small  extent. 
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APPALACHIAN  REGION. 

Blue  Ridqe  <2w(rid.— Manganese  ore  deposits  occur  along  the  west 
foot  of  the  Blue  Ridge  in  ViTginia  from  front  Boyal  on  f&  north  to 
Boanoke  on  the  south,  a  distance  of  about  160  miles,  The  belt  is 
rarely  more  than  a  mile  or  two  in  width.  The  deposits  occur  scat- 
tered at  irregular  intervals  near  the  foot  of  the  mountains,  being  mme 
dos^y  grouped  in  some  localities  than  at  others.  The  same  region 
iAcludes  the  Blue  Ridge  iron  ore  mines,  many  of  which  contain  some 
manganese  ore,  frequently  in  such  quantities  as  to  form  a  manganif- 
erous  iron  ore.  Similarly,  most  of  the  manganese  deposits  contain 
some  iron,  especially  near  the  surface.  The  following  are  the  principal 
manfi^ese  localities:  Front  Royal,  Warren  County;  Comptoni  Eim- 
baIl,Stanleyton,andShenandoah,PageCounty;  Ellktonandldaiidfonlf 
Rockingham  County;  Crimora,  Dooms,  Lyndnurst,  and  Stuarts  Draft. 
Au^ta  County;  Vesuyius  and  Midyale,  Rockbridge  County;  ana 
lithia,  Nace,  and  Troutyille,  Botetourt  County. 

The  Blue  Ridge  extends  along  the  contact  between  the  ancient 
crystalline  and  metamorphic  rocks  of  the  Piedmont  region  and  the 
Paleozoic  sediments.  The  latter,  although  nearly  yertical^'haye  a 
general  westward  dip  oh  the  west  slope  of  the  mountains  and  a  mors 
or  less  irr^ular  dip  m  the  yalley  to  the  west. 

Ihe  following  shows  the  succession  of  formations: 

Section  for  the  Blue  Ridge  region,  west  central  Virgima. 

Gambro-Ordovician : 

Natuntl  Bridge  limestone. 
Cambrian: 

''Buenayista"  shale. 

Sherwood  limestone. 

Lower  Cambrian  ouartzite. 

Lower  Cambrian  snale  and  quartzite. 
Pre-Cambrian: 

Crystalline  and  metamorphic  rocks. 

The  Lower  Cambrian  ouartzite  occupies  the  main  west  slope  of  the 
Blue  Ridge,  the  Sherwood  limestone  and  ''Buena  Vista"  shale  agently 
sloping  bench  at  the  base,  and  the  Natural  Bridge  limestone  the 
yalley  to  the  west.  For  a  considerable  distance  along  the  west  front 
of  the  ridge,  either  or  both  the  Sherwood  limestone  and  tiie  "Buena 
Vista"  shale  are  absent  on  account  of  faulting,  and  the  Lower  Cam- 
brian ouartzite  is  in  contact  with  the  ''Buena  Vista"  shale  or  the 
Natural  Bridge  limestone.  Without  regard  to  the  sequence  of  former 
tions;  however,  the  manganese  deposits  occur  at  or  near  the  contact 
of  the  quartzite  and  the  overlying  formation.  Fluviatile  depositB  of 
variegated  clay,  sand,  and  pebbles,  occur  in  many  places  on  the  bench 
near  the  foot  of  the  mountains. 


The  manganese  ores  occur  as  local  concentration  pockets  in  clays, 
either  residual  from  the  overlying  formations  or  fluviatile.  Rarely 
thev  penetrate  the  fissures  in  the  underlying  quartzite.  They  are 
widelv  distributed  through  the  Blue  Ridge  ore  beit,  but  it  is  only  occa- 
sionally they  are  sufficientlv  concentrated  to  form  workable  deposits. 
In  such  deposits  there  are  alternating  layers,  lenses,  or  irregular  oodies 
of  barren  and  ore-bearing  clay. 
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With  regard  to  texture,  the  ore  is  of  four  varieties,  viz:  (1)  Kid- 
neys of  black  psilomelane  embedded  at  intervals  in  clay;  (2)  irregular 
masses,  often  porous,  of  psilomelane  frequently  containing  layers  or 
nests  of  crystalline  pyrolusite,  embedded  in  clay,  which  form  is  fre- 
quently fiussumed  by  local  ore  segregations  in  a  manganiferous  clay; 

(3)  breccia  ore  in  large  masses  consisting  of  sandstone  or  chert  frag- 
ments, with  either  psilomelane  or  pyrolusite  as  cementing  material; 

(4)  replacements  and  cavity  fillings  in  sandstone  or  sandy  clay.  This 
type  is  largely  composed  of  crystalline  and  granular  pyrolusite  with 
associated  psilomelane.  All  of  these  forms  may  occur  in  the  same 
deposit,  frequently  one  body  of  clay  will  have  a  certain  type  of  ore, 
while  an  adjacent  mass  will  have  another  type. 

Of  the  numerous  mines  along  the  Blue  Ridge  in  Virginia,  only  the 
Happy  Creek  mine  near  Front  Royal,  the  Dry  Run  mine  near  Comp- 
ton,  the  Crimora  mine  near  Crimora,  the  Lyndhurst  mine  near  Lynd- 
hurst,  and  the  Vesuvius  mine  near  Vesuvius  are  producing  or  have 
recently  produced  manganese  ore. 

New  River  district — Ine  manganese  deposits  of  the  New  River  region 
occur  in  several  belts,  south  of  Pulaski,  Wytheville,  and  Marion,  in 
Pulaski,  Wythe,  and  Smyth  counties,  Va.  The  ores  occiu*  in  associa- 
tion with  iron  ores  in  residual  material  derived  from  the  lower  part  of 
the  Shady  limestone  and  the  upper  part  of  the  underlying  Erwin 
quartzite.  They  are  generally  in  large  masses  mixed  with  varying 
quantities  of  brown  iron  ore,  and  contain  considerable  included  sana 
and  clay,  or  small  irregular  nodules  or  fragments  disseminated 
through  the  clay.  The  ore  is  largely  in  the  form  of  psilomelane. 
Very  little  ore  has  been  produced  in  this  district,  and  in  recent  years 
only  a  few  small  operations  have  been  carried  on. 

fforihedstem  Tennessee  region, — The  manganese  area  of  north- 
eastern Tennessee  is  the  southward  continuation  of  the  Blue  Ridge 
and  New  River  districts  of  Virginia.  The  principal  deposits  are  m 
the  Shady  Valley,  Johnson  County,  near  Unicoi,  Unicoi  County,  and 
near  Newport  and  Del  Rio,  Cocke  County.  Unimportant  deposits 
are  found  in  adjacent  parts  of  North  Carolina.  Trie  ores  occur  in 
association  with  the  lower  part  of  Shady  limestone  or  at  the  contact 
of  the  latter  with  the  underlying  Erwin  quartzite,  the  latter  being 
the  more  common  location.  They  are  found  in  variegated  clays  and 
are  generally  associated  with  brown  iron  ores.  The  ore  may  be  in  the 
form  of  hard,  nodular,  or  irregular  masses,  consisting  largely  of  psi- 
lomelane, or  in  the  form  of  irre^ar  pockets  of  soft,  granular  pyrolusite 
or  wad. 

CartersviUe  district. — The  Cartersville  district  is  situated  northeast, 
east ,  and  southeast  of  Cartersville,  Bartow  County,  Ga.  It  has  a  north 
and  south  extent  of  about  15  miles,  while  its  greatest  width  is  about. 
2  J  miles.  Manganese  ores  are  scattered  over  the  entire  area,  but  only 
locally  are  they  sufficiently  concentrated  for  mining.  The  principal 
deposits  are  the  Chumbler  Hill  and  Moccasin  mines,  east  or  Whites; 
the  Dobbins  mine,  Milner-Harris  mine,  lot  274,  the  Mayburn  mine 
Got  303),  and  lots  305  and  306,  northeast  of  Cartersville;  lots  460  and 
465,  east  of  Cartersville;  and  the  Stegall  property,  near  Emerson. 
None  of  these  mines  is  in  operation,  though  a  little  digging  has 
recently  been  done  at  the  Mayburn  mine. 


l&O  MIKEBAL  RESOUBOES. 

The  rocks  of  the  district  range  in  age  from  Pre-Cambrian  to  Ordo- 
vician,  with  the  following  general  succession: 

Siuxesnon  of  rocks  for  northwestern  Georgia. 

Cambro-Ordovician : 

Knox  dolomite. 
Cambrian: 

Conasauga  shale. 

Rome  formation. 

Beaver  limestone. 

Weisner  quartzite. 

Ocoee  ^up. 
Pre-Cambnan: 

Crystalline  and  metamorphic  rocks. 

The  manganese  ores  are  associated  with  residual  sand  and  clay, 
lying  on  and  derived  from  the  Beaver  limestone  and  the  Weisner 
quartzite,  chiefly  the  latter.  They  occur  in  small  local  pockets,  and 
may  be  divided  according  to  their  texture  into  four  classes:  (1) 
Kidney  ore,  either  amorphous  blue  psilomelane,  or  a  succession  of 
concentric  layers  of  psilomelane  and  crystalline  and  granular  pyro- 
lusite;  (2)  irregular  masses,  either  psilomelane  or  a  mixture  or  psi- 
lomelane and  pyrolusite;  (3)  breccia  and  replacement  ore  with  chert 
or  sandstone  fragments;  and  (4)  seams  and  irregular  pockets  of  soft 
ore  with  local  hard  masses.  The  clays  in  which  the  ore  occurs  are 
yellowish  brown  or  a  dark  red  according  as  they  are  derived  from  the 
Weisner  quartzite  or  Beaver  limestone.  The  Ibreccia  ores  are  asso- 
ciated witli  residual  sandstone  or  chert  masses  in  the  clay. 

Cave  Spring  district. — The  Cave  Spring  district  is  situated  south- 
west, south,  and  east  of  Cave  Spring,  Floyd  County,  Ga.  The  area 
has  a  length  of  about  10  miles  in  a  northeast-southwest  direction  and  a 
maximum  width  of  4  miles.  The  principal  deposits  are  at  Reynolds 
Mountain,  east  of  Cave  Spring,  at  the  Tjowe  mine  and  the  Sanders 
property,  south  of  Cave  Spring,  and  on  the  Scarboro  tract,  southwest 
of  Cave  wSprinff.  Tlie  ores  are  associated  with  residual  clays  on  the 
surface  of  tlie  Knox  dolomite.  These  are  of  two  varieties— dark  red 
and  crumbly,  where  residual  from  limestone,  and  light-colored, 
variolated,  and  plastic,  where  derived  from  associated  shfiJes.  In  the 
red  clays,  the  ore  occurs  as  (1)  cement  in  residual  masses  of  chert 
breccia;  (2)  in  porous,  irregular  masses  ranging  in  size  up  to  a  foot 
in  diameter;  and  (3)  as  pellet  ore,  consisting  of  small  pealike  particles 
disseminated  through  the  clay.  In  the  variegated  clays,  the  ore 
occurs  as  (1)  conient  in  masses  of  sandstone  breccia,  or  (2)  as  blue 
psilomelane  kidney  ore. 

No  mines  have  oeen  operated  in  recent  years  in  this  district. 

Minor  deposits. — Small  deposits  of  manganese  ore  occur  in  many 

flares  in  the  Appalachian  region  outside  of  the  districts  described. 
n  P(»nnsylvania  they  occur  m  association  with  brown  iron  ores  at 
Ironton  and  other  places  in  Lehigh,  Berks,  and  Northampton  counties. 
and  at  Mount  Holly  Springs  and  other  places  in  Cumberland  ana 
Franklin  counties.  Ores  are  also  reported  from  Blair,  Center,  and 
Iluntinci^don  counties  in  the  central  part  of  the  State.  Manganese 
ores  occur  in  small  quantities  in  association  with  the  Oriskany  iron 
on^s  in  western  Virgmia.  They  are  most  abundant  in  Great  North 
Mountain  and  Massanutten  Mountain  in  Shenandoah  and  Frederick 
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counties,  and  occur  to  a  less  extent  in  Botetourt,  Alleghany,  and 
Craig  counties,  and  in  localities  to  the  southwest.  In  Tennessee 
small  deposits  are  found  associated  with  brown  iron  ores  near  Morris- 
town,  Hamblen  County,  and  near  Sweetwater,  Monroe  County,  in 
red  residual  clay  derived  from  the  Knox  dolomite  Small  deposits 
are  reported  from  Chilhowee  Mountain.  In  Georgia  manganese  ores 
occur  in  small  (quantities  at  Timnel  Hill,  Whitfield  County,  and 
near  Rome  and  Lmdale,  Floyd  Coimty,  in  residual  clays  derived  from 
the  Knox  dolomite.  With  them  iron  ores  are  found  to  a  greater  or 
less  extent.  Unimportant  deposits  of  manganese  are  found  in 
Cherokee  and  Cleburne  counties,  Ala. 

LOWER  MISSISSIPPI  VALLEY  AND  GULP  REGION. 

BcUesviUe  district. — ^The  Batesville  manganese  district  is  situated 
in  north  central  Arkansas,  north  of  Batesville,  Independence  County. 
The  White  River  flows  immediately  west  and  south  of  the  district. 
The  region  is  a  short  distance  west  of  the  Mississippi  flood  plain  and 
is  underlain  by  rocks  ranging  in  age  from  Ordovician  to  Carboniferous. 
The  following  section  shows  the  part  of  the  succession  in  which  the 
manganese  deposits  occur: 

Section  in  Batesville  region  of  northern  Arkansas. 
Miasissippian: 

Boone  chert  with  St.  Joe  limestone  member. 
Devonian  (?): 

Chattanooga  shale  (?)  with  Syiamore  sandstone  member  (?). 
Silurian: 

St.  Clair  limestone. 
Ordovician: 

Cason  shale 

Polk  Bayou  limestone, 

Izard  limestone, 

St.  Peter  sandstone. 

Manganese  ores  occur  in  three  different  associations  in  the  Bates- 
ville district,  but  all  the  ores  are  at  very  nearly  the  same  geologic 
horizon,  namely,  at  the  horizon  of  the  Cason  shale,  between  the  Boone 
chert  and  the  rolk  Bayou  limestone,  or  locally  the  Izard  limestone 
where  the  Polk  Bayou  is  absent.  The  St.  Clair  limestone  is  generally 
absent  where  manganese  deposits  occur,  while  the  Devonian  is  doubt- 
fully present  in  a  few  places.  (1)  The  Cason  shale  locally  becomes 
red  and  sandy  and  contains  an  abundance  of  small  lenticular  man- 
ganiferous  iron  ore  nodules  constituting  a  low-grade  manganiferous 
iron-ore  deposit.  This  bed  where  exposed  is  10  feet  or  more  in 
thickness.  (2)  In  most  of  the  mines  of  the  district,  the  horizon  nor- 
mally occupied  by  the  formations  given  above^  between  the  Boone 
chert  and  the  Polk  Bayou  limestone,  is  occupied  by  a  manganese- 
bearing  bed  of  varying  nature,  which  appears  to  be  partly  residual 
from  tne  erosion  or  other  rocks  formerly  occupying  this  horizon  and 
partly  deposition  of  new  material.  This  bed  is  also  called  the  Cason 
shale,  ana  although  occupying  a  wider  horizon  is  presumably  equiva- 
lent to  (1).  It  varies  in  thickness  from  a  few  inches  to  many  feet, 
because  of  the  irregular  surface  of  the  underlving  Polk  Bayou  lime- 
stone. The  formation  consists  sometimes  or  clay  with  manganese 
ore  fragments,  sometimes  of  a  solid  bed  of  sandy,  low-grade  ore  with 
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afisociated  sediments,  and  at  other  times  of  a  partial  rqdaoemait  of 
sediments.  (3)  The  remaining  forms  of  mannnese  daponts  are 
associated  with  residual  clays  on  the  slopes  of  hOb  below  the  main 
manganese  horizon  above  mentioned.  These  depostts  oonaiat  of 
masses  of  psilomelane,  pyrolusite.  wad,  and  braunite,  and  am  xeoon- 
centrations  from  the  manganese  bed  above. 

Only  a  few  deposits  have  been  worked  recently,  among  them  the 
Cason,  Reeves,  Bales,  Roach,  and  Meeker  mines.  The  prindpal 
old  mines  are  the  Southern,  Polk-Southerd,  Turner,  Adlsfi  Trent, 
Baxter,  and  Montgomery. 

Miner  deposits. — Small  deposits  of  manganese  are  reported  from 
Whitfield,  Hickman  Coimt:^,  Tenn.^  and  from  various  localities  in 
Missouri,  especially  in  association  with  the  hematite  toes  of  the  Pilot 
Knob  region.  .  In  west-central  Arkansas  maneaneae  ores  ocenr  in 
association  with  the  novaculite  beds  of  the  Ouachita^  Mountaina. 
They  are  at  very  nearljr  the  same  horizon  as  the  Batesville  ores,  bat 
are  of  no  commercial  importance.  Near  Llano,  Llano  Ooontj,^  in 
the  pre-Cambrian  area  of  central  Texas,  thore  are  sevenl  eztenahre 
veins  of  manganese  silicates,  altered  superficially  to  mannaeae  oiide. 
The  minerals  are  mainly  spessartite,  tephroite,  and  rhodonite. 

LAKE  SUPERIOR  DISTRICT. 

Much  of  the  iron  ore  of  the  Lake  Superior  district  containa  between 
1  and  10  per  cent  metallic  manganese.  It  is  in  the  form  of  oxide, 
largelv  pyrolusite,  occurring  locally  as  small  pockets  or  intimate^ 
mixed  with  red  hematite. 

Most  of  the  mangamf erous  iron  ores  of  the  district  have  oome  from 
the  Gogebic,  Menominee,  Mesabi,  and  Marquette  ranges.  At  present, 
however,  numerous  deposits  of  manganiierous  iron  ore  are  bring 
discovered  on  the  Cuyuna  range  of  central  Minnesota,  where  it  oocun 
as  local  bodies  in  iron-ore  deposits.  A  small  amount  of  manganese 
has  also  been  found  in  the  iron-ore  deposits  of  the  Baraboo  range  in 
southern  Wisconsin. 

ROCKY  MOUNTAIN   REGION. 

LeadviHe  district, — ^Manganiferous  silver  ores  occur  at  LeadviUe, 
Colo.,  in  large  deposits  at  or  near  the  eontact  of  porphjrry  and  blue 
limestone,  replacing  the  latter.  These  deposits  consist  of  a  black 
mixture  of  manganese  and  iron  oxides  with  lead  carbonate  and 
silver.  The  manganese  content  varies  from  10  to  40  per  cent,  and 
according  as  the  manganese  is  high  the  iron  is  low,  and  convenely. 
Manganese  and  iron  oxides  are  associated  only  with  the.ozidiied  poi^ 
tions  of  the  LeadviHe  deposits.  In  the  lower  unoxidixed  portions 
the  minerals  are  mainly  pyrite,  marcasite,  sphalerite,  and,  galeDa. 
Mam^anese  minerals  are  conspicuously  absent,  and  it  is  befieved  tiiiat 
the  large  quantity  of  manganese  oxi^e  in  the  oxidised  ore  is  doe  to 
infiltration  from  the  porphyry.  The  ore  is  used  in  the  steel  mdnatiy 
and  for  fluxing. 

TAttle  Grande  district, — The  Little  Grande  district  is  located  ill 
Grand  County,  Utah,  about  10  miles  south  of  Little  Grande,  a  etetioB 
on  the  Rio  Grande  Western  Railroad.  The  ore  occurs  here  as  % 
replacement  of  calcareous  layers  along  a  certain  horiioa  m  the 
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Triassic  sandstone  series.  Above  this  horizon  are  beds  of  white  and 
gray  quartzite;  below  it  are  red  thin-bedded  Umestones  and  cal- 
careous sandstones  grading  downward  into  a  massive  red. sandstone, 
which  is  probably  the  Vermilion  CUff  sandstone.  The  ore,  consisting 
of  blue  granular  and  crystalUne  pyrolusite,  is  foimd  abundantly  as 
float  and  as  replacements  of  layers  and  in  pockets  in  the  limestone 
near  the  surface,  where  the  overlying  rocks  nave  been  eroded. 

Minor  deposits, — Manganese  occurs  in  Custer  County,  S.  Dak.,  as 
wad  in  fissures  and  he&  in  Carboniferous  Umestone  in  association 
with  cave  deposits  of  calcite. 

Man^aniferous  silver  ores  occur  in  veins  in  the  Butte  granite  at 
Butte,  Mont.  These  veins  traverse  the  area  north,  west,  and  south 
of  Butte,  nearly  surrounding  the  copper  area,  in  which  little  or  no 
silver  ore  occurs.  The  outcrops  and  upper  portions  of  the  silver 
veins  are  black,  and  consist  of  a  mixture  of  quartz  and  manganese 
oxides,  mainly  wad,  carrying  silver.  At  depth  the  veins  are  white 
and  pink  ana  consist  of  silver  and  lead  sulpnides,  with  some  pyrite, 
chalcopyrite,  and  locally  sphalerite,  in  a  gangue  of  quartz,  rhodon- 
ite, and  some  rhodochrosite.  In  the  Black  Kock  mine,  where  the 
veins  are  typically  developed,  the  change  takes  plac«  at  a  depth  of 
between  150  and  300  feet.  The  veins  vary  in  width  up  to  100  feet 
or  more,  a  large  part  of  them  generally  being  made  up  of  included 
lenses  of  gramte.  The  veins  are  branching  and  anastomosing, 
but  all  have  a  general  east  and  west  direction,  ranging  between 
northeast-southwest  and  southeast-northwest.  The  manganiferous 
ores  of  Butte  have  been  of  Httle  value  commercially.  In  a  few 
places  the  oxidized  ore  has  been  mined  in  former  years  mainly  for  its 
manganese  content  for  use  as  flux  in  smelting;  but  as  a  rule  the  ore 
is  nuned  for  its  silver. 

Manganiferous  silver  ores  similar  to  the  Leadville  ore  occur  at 
Neihart,  Cascade  County,  and  Castle,  Meagher  County,  Mont.  The 
ores  are  in  the  form  of  brown  and  black  oxides  and  occur  in  the 
upper  portions  of  veins  which  grade  down  into  unaltered  sulphide 
ores  of  silver.  A  bog  deposit  of  limonite  and  wad  occurs  at  Wickes, 
Jefferson  County,  Mont. 

Manganiferous  iron  ores  are  found  in  the  Cebolla  district  in  Gunni- 
son County,  Colo.  Manganese  oxide  is  here  associated  with  limonite 
in  clay,  a  surface  alteration  of  an  iron  carbonate  in  localities  adjacent 
to  a  trachyte  capping. 

Mangamferous  and  ferruginous  silver  ores  occur  in  southwestern 
New  Mexico  at  Kingston  and  Lake  Valley,  Sierra  County. 

Manganese  ores  are  abundantly  developed  in  the  oxidized  portions 
of  the  metalliferous  deposits  at  Tombstone  in  Cochise  County,  Ariz. 
The  deposits  are  in  the  form  of  veins  or  chimneys,  the  manganese 
occurring  as  pyrolusite  and  earthy  black  wad,  with  some  psilomelane 
in  the  upper  portions  of  these  in  a  calcareous  and  siliceous  gangue. 

GREAT  BASIN  REGION. 

A  small  deposit  of  manganese  occurs  2  miles  east  of  Golconda,  Nev. 
It  is  bedded  and  varies  in  thickness  from  a  few  inches  to  3  feet,  and  is 
interstratifled  with  calcareous  and  siliceous  tufa.  There  is  good  evi- 
dence that  this  is  a  hot-spring  deposit  in  a  small  basin  in  the  tufa,  as 
supposed  vents  of  the  spring  are  seen  on  the  slopes  of  the  hills  above 
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iL  The  ore  is  maiiily  wad,  occurring  as  a  black  powder  or  as  amall 
fraements  slightly  consoliated. 

A  deposit  of  manganif erous  iron  ore  has  recently  bean  diaeovered 
in  western  Utah  near  Joy,  Juab  County.  It  is  saod  to  oceur  along 
the  contact  of  a  limestone  and  a  granite,  the  latter  bemg  on  the  foot 
wall.  There  has  been  no  production  from  this  area  because  of  lack 
of  raiboad  facilities.  - 

Manganif  erous  silver  ores  occur  near  Modena^  Iron  Oountj,  and  in 
the  Tintic  district,  Utah.  The  ores  of  the  Tintic  district  are  used  for 
flux  in  the  local  smelters.  The  ore  at  Modena  consists  of  a  mixture' 
of  iron  and  manganese  oxides,  the  latter  largely  wad,  and  oocors  in 
the  decomposed  limestone  on  the  foot  wall  of  an  igneous  dfte.  No 
ore  bas  been  shipped  from  this  locality. 

Manganif  erous  and  ferruginous  silver  ores  are  found  at  PiodbSi  liit- 
ooln  Oounty,  and  at  Eurebi,  Eureka  County,  Nev. 

PACIFIC  COAST. 

Manganese  ore  occurs  in  Califomia  in  two  different  assodatioiis: 
(1)  In  many  locaUties  in  the  Sierra  Nevada  OTrolusite  and  pailoindane 
occur  in  vems  and  in  replacements  in  the  Calaveras  formation;  (2) 
near  the  coast,  north  and  south  of  San  Francisco,  ore  occurs  as  locu 
small,  thin  lenses  interbedded  with  jaspers  of  tike  FranoiBcaa  formic 
tion.  The  best  known  deposits  of  tne  first  type  occur  near  Meadow 
Valley,  Plumas  County,  and  in  Placer,  Calaveras,  and  other  counties. 
Indications  of  manganese  deposits  of  the  second  type  are  found 
throughout  the  Franciscan  areas  of  west-central  Calif omia,  and  small 
deposits  occur  locally.  The  most  important  of  these  found  up  to  the 
present  are  located  southeast  of  livermore  in  Alameda  and  Santa 
Clara  counties.  Among  them  are  the  Old  Ladd,  Fable,  Pennsylvaniay 
and  Isler  Mountain  mines,  and  the  Overacker  property. 

Other  deposits  occur  at  Red  Rock  Island  and  SausiEditOy  near  Saa 
Francisco;  m  the  Russian  River  valley,  Sonera  and  Mendocino  coun- 
ties; east  of  Tres  Pines,  San  Benito  Coimty;  and  near  San  Luis 
Obispo,  San  Luis  Obispo  County.  The  ore  is  supposed  to  be  hrgpfy 
in  the  form  of  mangamte  and  an  impure  oxide. 

The  deposits  of  the  Livermore  district  are  of  two  kinds,  fault  dcnpoa- 
its  and  interbedded  lenses.  The  only  deposit  of  the  first  type  wnkh 
is  of  importance  is  at  the  Ladd  mine,  near  Tesla.  The  fissure  averages 
about  4  or  5  feet  in  width,  with  a  hanging  wall  of  massive  pink  j^QV 
and  a  foot  wall  of  thin-bedded  ^ay  jasper  and  clay.  It  atruns 
approximately  east  and  west  and  dips  steeply  to  tihe  south*  .  Indica- 
tions of  ore  are  found  for  nearly  half  a  mile  afon^  tibe  strike.  The  oie 
occurs  as  cavity  fillings,  as  innltrations  and  replacements  in  red  and 
yellow  clays  in  the  fissure,  and  as  veins  and  breccia  cement  in  the 
massive  south  wall.  It  is  black  in  color,  and  hard  or  softiaooording  as 
it  is  associated  with  clays  or  with  the  jasper  wall. 

The  other  deposits  of  the  Livermore  district  are  of  the  aeocnid  type. 
They  consist  of  small  lenses  ranging  up  to  100  or  more  feet  in  esieat^ 
and  from  a  few  inches  to  5  feet  or  more  in  thickness.  Theaa  lenaee 
appear  to  be  interbedded  with  the  jasper  layers,  and  consist  of  Uaek^ 
porous  ore  with  seams  of  quartz.  Along  the  edges  there  is  inqjoiBOiij 
considerable  replacement  of  chert  by  manganese  oxide. 
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FERROMANGANESE  AND   SPIEGEIjEISEN. 

PRODUCTION 

The  total  production  of  ferromanganese  and  spiegeleisen  in  the 
United  States  in  1908  was  152,018  long  tons,  of  which  40,642  tons 
were  ferromanganese  and  111,376  tons  were  spiegeleisen.  This  total 
shows  a  decrease  of  187,330  tons  as  compared  with  the  production  of 
1907,  which  was  339,348  long  tons,  of  which  66,918  tons  were  ferro- 
manganese and  283,430  tons  were  spiegeleisen.  Pennsylvania  pro- 
duced 102,699  tons  of  the  total  output  in  1908,  and  the  rest  (49,319 
tons)  was  produced  in  Illinois  and  CJolorado. 

The  production  of  spiegeleisen  was  begim  in  the  United  States  in 
1870  from  the  manganiferous  residuum  of  New  Jersey  zinc  oxide 
works,  but  the  quantity  manufactured  the  first  two  years  has  not  been 
recorded.  The  followmg  table  gives  the  total  quantity  of  ferroman- 
ganese and  spiegeleisen  produced  in  the  United  States  from  1872  to 
1908;  inclusive.  As  ferromanganese  and  spiegeleisen  are  included 
under  the  production  of  pig  iron,  no  separate  value  is  assigned  to  them 
in  this  table. 

Prtxhiction  of  spiegeleisen  and/erromanganese  in  the  United  States^  1872-1908,  in  long  tons. 

1892 179,131 

1893 81,118 

1894 120,180 

1895 171,724 

1896 131,940 

1897 173,695 

1898 213,769 

1899 219,768 

1900 255,977 

1901 291,461 

1902 212,934 

1903 192,661 

1904 219,446 

1905 289,983 

1906 300,500 

1907 339,348 

1908 152,018 


1872 4,072 

1873 3,930 

1874 4,070 

1875 6,993 

1876 5,907 

1877 7,897 

1878 9,530 

1879 12,438 

1880 17,503 

1881 18,827 

1882 19,610 

1883 21,941 

1884 30,262 

1885 30,956 

1886 42,841 

1887 42,498 

1888 48,901 

1889 76,628 

1890 133,180 

1891 127.766 


4,211,403 


PRICES. 

The  prices  of  iron-manganese  alloys  vary  with  the  content  of  these 
metals.  However,  as  the  alloys  are  generally  made  with  a  fairly 
definite  composition,  the  prices  vary  omy  withm  small  limits. 

The  following  table  shows  the  average  range  of  prices  for  various 
iron-manganese  alloys  during  1908: 

Prices  per  long  ton  of  iron-manganese  alloys  during  1908. 


Alloy. 


Ferromanganese  a 
Spiegeleisen  o 

SiUoomanganese . . 
Silicospiegela 


Approximate  percentage  of  manganese 
and  silicon. 


76-SOBin. 

15-20  Mn. 
f7a-75Mn. 
\20-25Si.. 
/l&-20Mn. 
\ia-12SI.. 


Price. 


f44-f48 
30-34 

90-125 
33-41 


a  Compiled  from  weekly  tables  in  the  Industrial  World,  Pittsburg. 
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IMPORTS. 


Important  quantities  of  iron-manganese  allovB  ave  imported  into 
the  United  States  annually.  The  foUowing  table  jgiveB  toe  guantity 
and  value  of  spiegeleisen  and  ferromanganese  miported  mto  tte 
United  States  from  1903  to  1908,  by  calendar  yean: 

Femmanganete  and  spiegeleisen  imported  and  entered  for  amaumpiion^  190$^1908^  m 

long  tons. 


TMd. 

Qutntity. 

Value. 

Qnaiitttj. 

Vitaa. 

^ffBetUH^m 

VOIDO. 

1803 

41,618 
21,813 
63,841 
84,860 
87  400 
44,084 

1,884,061 
4,068,044 
6,864,060 
1,800,004 

128,016 
6^467 

iKw 

48,804 
4,870 

■kfkZ 

18L8H 

11 

•L40Mn 

1904 

sss 

1806 

1606 

9  Mft.flM 

1807 

^Ss 

1806 

The  following  table  gives  the  quantity  of  ferromangamwe  and  qae- 
geleisen  imported  by  &cal  years  as  far  as  has  been  reooided: 

Imports  of  ferromanganese  and  spiegeleisen  inio  the  United  Btatae  during  Jbeai 
ending  June  30, 1884^1908,  in  long  tons.* 


YeareiidlngJiuw30-- 

Perio- 

'TolaL 

1B84.„.,. .-...„..., ...„..„„..... 

H3tO 
65.400     . 

90.420 

150, 3Q&                 , 
108,  t73 

83.003 
^  ltlS,77I 

li,3rti 

M.2tO 

iSL;,:::: :..:,:,.„... .,..,.„.„....,,.,.. 

66,406 

laofl,.,... - 

00,  €K 

130,  am 

IMS 

lfiS,073 

fftfln                            * 

801.00 

iflao_„ :.„_-.,...„. 

108.771 

1801 ...,. ,.,„,....„.„* ..„,,H,^,._*..i. ..„-., 

&iS» 

laja,. .,. „-.„—.,.., „, ,.. 

iF,sn 

^;;::::::::::::;:::::::;::::::::::::::::-:::::::::::::::::::::: 

SS      : : :                       .—,..—... 

iS:i!S 

1807 ,..-*„_„ -_. , 

IS::::::..::::::::::::::::.::::::::::::::::::::::::;:::::::::::::: 

1SM.„, „,...„.,,.... .._. „ 

1900 „-.„.,. .,.,--.,......, ...,..„„. 

6,346 
10,393 
10,084 

8.9i5 

53,  m 

23.903 
41,lti6 
fa,  004 

o*.&4a 

5S,10i 

0.016 
13.075 

a.  410 
133,506 
50,001) 
23,4131 
88.  ZW 
82.423 

iSOl .,.,„.->>..,,„ .-.„. -,. 

1903 ,„,.- ., _,, 

1008„.,....,  *,..,.* ,..-.,^,„..,., „,,.-..._-,.. 

171^  «T 

TO,«l 

19CM ...-.„„ - : .^H...,^„.-,,,,.,-, 

1000 ..,.„,.,....,. ,.....„..,...^ 

1900 _.^ ^.*,i 

lOCFT,. .-....- ,., .--,-, ,.,...,„,—  .„„ ,.._, 

1808. ..,,,,-_„...,,,., 

i*&a.*<» 

. 

I 


« Imports  prior  ta  IM4  not  reeopclea. 
Ui  au,0UlJ  toQS. 


90.00(1 


Estim&tBd  q,ti»at[tF  Imported  r^ttrly  duriag  lh«  «ey&titksis  a.bONn 


GOLD  AND  SILVER. 


By  Waldemar  Lindgren  and  H.  D.  McCaskey. 


PRODUCTION. 


The  production  of  gold  and  silver  in  the  United  States  from  domes- 
tic ores  in  1908  is  snown  in  the  following  table  in  distribution  by 
States  and  Territories: 


ApproximaU  distribution  by  prodvcing  States  and  Territories  of  the  product  of  gold  and 
silver  in  the  United  States  for  the  calendar  year  1908,  %n  fine  ounces. O' 


State  or  Twiltory. 


Gold. 


Quantity. 


Value. 


Silver. 


Quantity. 


Commercial 
value. 


Coiondo. 
Georgia.. 
Idaho.... 


Midilgan. 


SfovMto 

New  Hampahire. . . 

NewMezloo 

North  CaroMna..... 

OlMBOO 

PhlBimliie  Islands. 

Porto  Rico 

Sooth  Carolina 

Sooth  Dakota 


Texas 

Utah 

Virginia 

Washington. 
Wyoming 


1,903 
060,609 
120,937 
935,074 
1,106,385 
2,719 
60,829 


$41,200 
19,858,800 
2,500,000 
19,329,700 
22,871,000 
56,200 
1,443,500 


152,865 

565,475 

179 

14,817 

4,716 

43,823 

13,763 

29 

2,598 

374,529 

179 

24 

190,922 

174 

12,273 

368 


3,160,000 

11,689,400 

3,700 

306,300 

97,500 

905,900 

284,500 

600 

53,700 

7,742,200 

3,700 

500 

3,946,700 

3,600 

253,700 

7,600 


400 

204,600 

2,900,000 

1,703,700 

10,150,200 

200 

7,558,300 

2,000 

294,100 

49,400 

10,356,200 

9,508,500 

6,300 

400,900 

1,300 

56,100 

1,300 


S200 

109,400 

1,551,200 

911,300 

5,429,400 

100 

4,042,900 

1,100 

157,300 

26,400 

5,539,500 

5,066,100 

3,400 

214,500 

700 

30,000 

700 


200 

197,300 

60,900 

447,000 

8,451,300 

300 

86,800 

3,500 


100 

105,500 

32,600 

230,100 

4,520,600 

200 

^,400 

1,900 


4,574,340 


94,560,000 


52,440,800 


28,050,600 


«  Gold  vahM,  120.671834825323  per  fine  ounce.    Average  commercial  silver  value,  53  cents  per  fine  ounce. 

The  figures  in  this  table  are  the  result  of  conference  and  adjustment 
between  the  Bureau  of  the  Mint  and  the  Geological  Survey,  and  are 
accepted  as  final  by  the  two  bureaus.  The  basis  for  this  table  are 
data  collected  by  the  Bureau  of  the  Mint  of  bulUon  deposits  in  the 
United  States  mints  and  assay  offices  and  statements  from   the 
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smeliiiig  and  refining  establishments;  the  distribution  by  States  is. 
moreover^  checked  and  verified  by  the  data  collected  by^  the  Gedoeical 
Survey  directly  from  the  producmg  mines.  The  table  is  deiived  nom 
three  items:  (l)  The  unrefined  domestic  gold  and  silvep  deposited  in 
the  United  States  mints  and  assay  offices;  (2)  the  domestic  gold  and 
silver  in  fine  bars  reported  by  the  private  refineries;  (3)  theuniefiDed 
domestic  gold  and  silver  contaii^  in^  ores,  copper  matte,  eb&,  ex- 
ported for  reduction.  The  last  is  an  item  of  small  idative  impoi^ 
tance. 

In  addition,  gold  and  silver  were  produced  in  the  smelten  and 
refineries  of  the  United  States  from  foreign  ore,  matte,  and  mirafinad 
bullion  as  follows:  Gold,  892,138  fine  ounces,  or  $18,442,100;  aSver, 
65^07,220  fine  ounces,  or  $34,506,800. 

The  Mmt  Bureau  does  not  further  subdivide  these  fignces.  Tlia 
foreign  gold  and  silver  were  derived  from  Mexico,  Canada^neaily  all 
South  iunerican  and  Central  American  countries,  Korea,  and  Japan; 
minor  amounts  were  received  from  other  sources.  Ot  the  mid, 
probably  about  $9,000,000  was  derived  from  Mexico,  and  aBont 
$8,000,000  from  Canada.  Of  the  silver,  about  45>000,000  ine  ounoep 
came  from  Mexico  and  about  16,000,000  ounces  were  derived  from 
Canada. 

The  gains  and  losses  in  the  production  of  the  various  States  and 
Territories,  compared  with  the  production  of  1907,  are  shown  in  the 
following  table: 


Increase  (+)  or  decrease  (—)  in  production  ofpredoui  ineUdt  in  tim  UwMSMn  m  190B^ 
by  Stales  and  Temtories,  in  fine  ounces. 


state  or  T^tIIoty. 


Gold. 


Qtiantltj. 


Vftloa. 


Qtniktl^. 


Gommerdal 


Alttib&iiia 

Al«akfr*.,. 

ArtHJoa. 

CaJiforala. ,„*.,... 

Colorado 

neoi:ela. 

Idaho 

lUlnoUt, ...... 

New  tliLinpahlre... 

lii«ouri 

Moniana ....... 

Nevada... 

New  Mexico,....., 

Nortli  CaroUaa 

Orapn , , 

DjlllpplDe  Islands, 
FortoKico....,..„ 

South  ruroUna.,.,. 
South  Dakota...... 

Tean«ta«c,  .„,..„. 
Texas.  „,,-^....... 

Utah ,, 

Vermont^ .......... 

Virginia 

WttshSnct  on. ...... 

Wyoming.... ,. 


+       OBS 

+  1SA.2i5 

-  7,934 

+m,7§B 

+  0A,I«4 

-  4ie 


+  113,  aoo 

+1,360,4011 

-   i&t.ooa 

+3,4Tn,aoo 

+1,V73,«0 

SteoD 

+     187,000 


179 


3,7110 


-  15pl23 

-180,012 

-  1,1*7 
-j-      voo 

-  i^aoi 

-  39 

-  :ru 

+174,344 
34 


-  313,000 
'3,731,000 

-  33,700 
+      1&.W30 

-  316,300 

+  319,  ax> 

flOQ 

4,400 

+3,004,000 
lOO 

^1,174,900 


+ 

-  1»100 
+  113,700 
-^11345,300 

-  iSOO 

-  330,100 

900 
+        0,S» 

-  *7,«0 
+  24.100 
--  773,400 
+1,338*000 

-  ]9«^0Q0 


-      30,«» 

+        1,3» 


—  t3QU 

—  «,«» 

—  9«4,«0 

—i^ms^tto 

—  fflO 
4-        3,400 

—  m,ioo 

'I'       9,700 
-*l,80ft»aSQ 

—  isi.aGo 

—  u,vm 


-      S3,«0 

4-       m 


i»z:r 


-  12S 

-  41* 

87 


-  4,700 
~       B,000 

-  K800 


+  3,000 

+  141,700 

+  m 

+  xno 

+  i,«oo 


i      -       5,900 


+  19&,513 


+4,m,300 


-        3,300 
4>  too 


-4,0(11,900        -?,3#, 
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The  total  production  of  gold  in  1908  was  4,574,340  fine  ounces, 
valued  at  $94,560,000.  This  is  an  increase,  compared  with  the  pro- 
duction of  1907,  of  199,513  fine  ounces,  corresponding  to  $4,124,300. 

Out  of  23  States  and  Territories  contributing  to  the  total  gold  out- 
put 9  showed  increases  in  production  in  1908.  The  greatest  gains 
took  place  m  South  Dakota,  $3,604,000;  California,  $2,476,200;  Colo- 
rado, $1,973,400;  and  Alaska,  $1,369,400.  Smaller  increases  were 
shown  by  the  Phihppine  Islands,  $219,800,  and  Idaho,  $187,600. 
Fourteen  States  and  Territories  decreased  their  production  of  gold 
in  1908.  In  Nevada  the  greatest  loss  was  shown,  amounting  to 
$3,721,600;  Utah  showed  a  loss  of  $1,174,900;  in  the  remaining  12 
States  the  losses  were  smaller,  in  no  case  exceeding  $350,000. 

The  production  of  silver  from  domestic  ores  in  1908  amounted  to 
52,440,800  fine  ounces,  which  had  a  commercial  value  of  $28,050,600. 
This  was  a  decrease  in  quantity,  compared  with  the  output  of  1907, 
of  4,073,900  fine  ounces,  and  a  decrease  in  value  of  $9,249,100.  The 
production  was  contributed  by  26  States  and  Territories.  Of  these 
13  showed  an  increase  in  quantity  as  compared  with  the  production 
of  1907.  The  greatest  gain  was  reported  from  Nevada,  1,228,000  fine 
ounces;  Texas,  147,700  fine  ounces;  and  California,  113,700  fine 
ounces.  In  no  other  case  did  the  increase  reach  100,000  ounces. 
In  13  States  and  Territories  a  decrease  in  the  production  of  silver  was 
reported  as  compared  with  1907.  Heavy  losses  were  shown  by  Utah, 
2,955,600  fine  ounces,  and  Colorado,  1,345,200  fine  ounces.  Montana 
also  showed  a  considerable  loss,  amounting  to  773^400  fine  ounces. 
SmaUer  decreases  were  reported  from  Idaho,  330,100  fine  ounces,  and 
New  Mexico,  198,600  fine  ounces.  In  no  other  States  did  the  loss 
reach  100,000  ounces. 

The  gold-mining  industry  of  the  United  States  had  a  successful  and 
prosperous  year  in  1908,  in  spite  of  many  adverse  conditions  of  trade 
and  finance.  Fundamentally  this  prosperity  is  due  to  the  fixed  price 
and  apparently  limitless  demand  lor  the  product.  The  immediate 
causes  operating  to  increase  the  output  were  in  part  the  removal  of 
certain  abnormal  features  tending  to  depress  the  production  in  1907, 
such  as  the  partial  closing  of  the  Homestake  mine  m  the  Black  Hills  of 
South  Dakota  and  the  labor  difficulties  in  the  Mother  Lode  counties 
of  California. 

To  some  degree  the  increased  production  of  gold  was  also  indirectly 
due  to  the  closing  of  many  mines  in  the  base-metal  camps.  A  ten- 
dency toward  increased  production  by  small  operators  was  noted  as 
early  as  the  last  months  of  1907  and  continued  through  1908.  Large 
numbers  of  miners  left  the  districts  in  which  the  output  of  lead,  cop- 
per, and  zinc  was  curtailed  and  began  placer  work  or  took  up  leases  m 
gold-mining  camps. 

The  depression  in  the  base-metal  industries  did  not  affect  the  gold 
production  except  as  above  noted,  for  the  total  base-metal  ores  now 
contribute  only  7  per  cent  to  the  normal  gold  output  of  the  country. 
The  gold  from  copper  ores  suffered  little  reduction,  but  the  small 
amounts  contributed  from  lead  and  zinc  ores  were  much  reduced. 
Both  smelters  and  refineries  drew  upon  their  accumulated  stock  of 
base-metal  ores  and  bullion. 

The  silver-mining  industry  presents  a  far  less  satisfactory  condi- 
tion than  that  of  gold  owing  to  the  low  prices  for  silver,  lead,  copper. 


160  MINERAL  RESOUBCES. 

and  zinc.  During  parts  of  the  year  the  large  smelters  of  Utah  and 
Colorado  were  closed  or  were  operated  with  a  reduced  capacity.  Im- 
portant mines  in  Leadville,  Aspen,  Creede,  and  Park  City,  which  were 
operating  on  low-grade  ores,  found  it  ver}^  difficult  to  make  profits  on 
ore  of  the  same  erades  that  yielded  well  in  1906  and  1907,  and  were 
therefore  compelied  to  reduce  their  output  Or  to  close.  Owing  to  tem- 
porary lack  or  demand  from  India,  the  silver  market  declined  almost 
steaddy  from  about  56  cents  per  ounce  in  the  early  part  of  the  year  to 
about  48  cents  in  December,  the  average  price  being  53  cents.  The 
year  closed  with  New  York  prices  at  50  cents.  However,  the  pur- 
chases by  India  during  past  years  have  been  large  and  have  steadily 
increased,  and  there  is  no  reason  to  expect  a  sudden  falling  off  in  this 
market.  The  extraordinarily  heavy  production  of  Canada,  mainly 
from  the  Cobalt  district,  which  for  1908  is  estimated  at  22,070,212 
ounces,  undoubtedly  contributed  to  the  depression  in  the  price  of 
silver.  A  great  reduction  in  the  output  of  silver  in  the  United  States 
was  clearly  foreshadowed  in  the  figures  of  the  Geological  Survey  for  the 
mine  production  in  1907,  which  amounted  to  only  52,500,104  fine 
ounces,  whereas  the  refineries  and  the  mints  reported  56,514,700  fine 
ounces.  The  shortage  in  the  mine  output  for  the  last  months  of  1907 
was  naturally  reflected  in  the  refinery  returns  for  1908  and  was  accen- 
tuated by  still  further  reduction  in  the  production  of  the  mines.  The 
smelters  and  refineries  drew  again  on  their  accumulated  stocks.  To 
the  total  production  of  silver  in  1908  the  copper  ores  contributed 
about  29  per  cent  and  the  lead  ores  30  per  cent. 

The  average  commercial  value  per  ounce  of  silver  from  1900  has 
been  as  follows:  1900,  $0.62;  1901,  $0.60;  1902,  $0.53;  1903,  $0.54; 
1904,  $0.58;  1905,  $0.61;  1906,  $0.68';  1907,  $0.66;  and  1908,  $0.53. 

PRODUCTION  OF  GOLD  AND  SDLVER  IN  UNITED  STATES  SUfCE  1792. 

According  to  tables  published  by  the  Director  of  the  Mint  the  total 
prochu'tion  of  gold  anci  silver  in  the  United  States  from  1792  to  1908, 

inclusive,  is  as  follows: 

Production  of  gold  and  silver  in  the  United  States ^  1792-1908^  by  periods,  in  fine  ounces. 

[The  cstiiiKito  for  17l»2-l'S72  is  by  U.  W.  Iluymond,  commissioner,  and  since  by  the  Director  of  the  Mint.] 


Years. 


17'»J-1S47. 
1H4.H-1S72. 
1S7:M9<JS. 


Gold. 

SQver. 

! 
Quantity.    ,        Value. 

Quantity. 

VAhie. 

1.1H7.17()  1        124,  M7.  000 
.V<.  279. 778       1. 2(^.750. 000 

j>s.Jvj;j.23i  j    i.s:w..'W4.ooo 

309.500 

118.568,200 

1,664.271.300 

MM,  no 

157,749,900 
l,S79,892,a0O 

148.:i0().  179  1     3.  (MV5. 631.000 

1.783.149,000 

1,538,049.000 
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The  following  table,  from  the  report  of  the  Du*ector  of  the  Mint  on 
the  production  of  gold  and  silver,  shows  the  quantity  and  value  of 
these  metals  produced  in  the  United  States  since  1880: 

Production  of  gold  and  silver  in  the  United  States  from  1880  to  1908,  inclusive,  in  fine 

ounces. 


Ybot, 


Gold. 


Qu&ntliy. 


Vfthie. 


Silver. 


QtmDtttf. 


Comin«fcEil 


l£ffi. 

um. 
las 

isas. 

18W. 

1887 

ism 
190 
um 
imi 

tma. 
laa. 

3M^ 
UU 
UM 

tm 
ism. 

mo. 
i«or 
woa 
ins 

uns. 

1906 

1906, 


I,e7§.6l2 
1,672, 1ST 

1.489,  »50 
], £39,373 

l.fi04,478 
1,. "KM,  775 

1,{S04.M0 
1,597:098 
L 730,  323 
1,010,813 
2,254,760 

2.774,935 
3,11S,39S 
3,417,210 
S,S29,SeT 
3,^^,500 
3,870,000 
3,.56O,O0O 
3,fiBZ,480 

4,5(y5,a33 
4,374,  AST 
4,«T<340 


136,000,000 
34,700,000 
33,^00,000 
30,000,000 
30,800,000 
31,801,000 
34,869.000 
33,^6,000 
33,167,500 
32,%7,ODO 
32.S45.000 
33,17SpOOO 
33,015,mK) 
35,955,000 
39,500.000 
to,  fi  10, 000 
53.083,000 
57.303,000 
64,463,000 
71,053,400 
79.ni,O0O 
78,666,700 
iO,  000, 000 
73,591,700 
80,454,700 
88,180.700 
«,  373, 800 
flO,435,7iX} 
94,660,000 


30.3iS,rOO 
33,257,800 
36,19(3,900 
35,732,800 
S7,74;j,SO0 
39,909,400 
39,694,000 
41,721,000 
45,792,700 
50,094,500 
54.5l{i,3O0 
58,330,000 
63,500,000 
60,QO[KOO0 
49,H»,tX» 
55,727,000 
58,834.800 
53,860,000 
54,438,000 
54,764,600 
57,647.000 
56,314,000 
55,500,000 
54. 300. 000 
57,fiS2,800 
66.101,600 
SO. 517,600 
56.514,700 
52.4*J,800 


7JS,  293,467 


1,650,452,300 


1,456.851,600 


*a4,717,000 
37,667,500 
41,105,900 
39,618.400 
41,021,300 
42,503,500 
a9,4S2,400 
40,  S87, 300 
43,046,160 
4Q,838i400 
67,343, 100 
57,630,000 
56,662,500 
46,800.000 
31,422,100 
36,445,500 
39.4^,600 
32,316,000 
32,118,400 
32,858,700 
35,741,100 
33,  m,  400 
29,416,000 
m  322, 000 
33,456,000 
34,223,000 
38,266,400 
S7,390,700 
28,0110,000 


1,128,817,800 


IMPORTS  AND  EXPORTS. 

Imports  of  gold  and  silver,  in  ore  or  base  bullion  or  as  refined 
metals,  are  recorded  by  the  Bureau  of  Statistics  from  a  ffreat  number 
of  countries.  The  greater  part  comes  from  Mexico  and  Canada,  but 
almost  all  of  the  Central  American  and  South  American  countries, 
except  Argentina  and  Brazil,  are  contained  in  the  list.  Many  Euro- 
pean and  Asiatic  countries  contribute  to  it. 

In  1908  gold  was  imported  from  Mexico  as  follows:  In  ore  and 
base  bullion,  $6,189,325;  as  refined  metal,  $8,572,261.  In  the  same 
year  silver  was  imported  from  Mexico  as  follows:  In  ore  and  base 
bullion,  $18,002,739;  as  refined  metal,  $9,007,973. 

From  the  Canadian  Pacific  provinces  the  figures  are  as  follows: 
Gold  in  ore  and  base  bxdlion,  $4,008,953;  refined  gold,  $2,362,284. 
Silver  in  ore  or  base  bullion,  $503,996. 

From  Ontario  was  imported  gold  in  ore  and  base  bullion,  $221,412; 
refined  gold,  $247,667;  silver  m  ore  and  base  bullion,  $7,598,820; 
refined  silver,   $376,112.    The  fi^es  given  for  Mexico  and  the 
Canadian  provinces  mentioned  add  up  to  $21,354,235  in  irol 
$35,489,680  in  silver. 

87160— M  B 1908,  FT  1 ^11 
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The  imports  from  Chile  in  1908  were:  Gold,  $91,866  in  ore  or  base 
bullion  and  $54,533  as  refined  metal;  silver,  $1,395,226  in  ore  or  base 
bullion  and  $203,790  in  the  refined  state. 

Complete  tables  recording  the  exports  and  imports  in  detail  are 
found  m  the  reports  of  the  Director  of  the  Mint  on  the  production 
of  precious  metals. 

The  figures  given  by  the  Bureau  of  Statistics  for  imports  and 
exports  of  refined  bullion  and  coin  are  of  course  exact ;  but  it  will  be 
noted  that  the  data  of  gold  or  silver  in  ore  and  base  bullion  do  not 
agree,  particularly  in  tlie  case  of  Mexico,  as  detailed  above,  with  the 
figures  of  the  mints  and  refineries.  The  reason  is  undoubtedly  that 
no  accoimt  is  kept  of  the  minute  quantities  of  gold  and  silver  in 
blister  copper  which  is  imported  duty  free  from  foreign  countries. 

The  following  table  gives  a  summary  of  imports  and  exports  of 
gold  and  silver  during  1908: 

Imports  and  exports  of  gold  and  silver  during  the  calendar  year  1908. 


[Figures  furnished  by  the  Bureau  of  Statistics.] 

Description. 

Imports. 

Exports. 

Excess. 

Imports. 

Exports. 

GOLD. 

Contained  in  domestic  ore 

Dollars. 

Dollars. 

413,223 

5.842 

41,441,298 

1.147 

37.873,095 

1,480,851 

Dollars. 

Dollars. 
413,223 

Contained  in  foreign  ore 

11.930,026 

11,924,184 

'24,' 119.428" 

■  • 

Domestic  bullion 

41,441,298 

Foreign  bullion 

24,120,575 
10.451,327 
3, 774,, 365 

United  States  coin 

27,421,768 

Foreign  coin 

2.293,514 

Total 

50.276,293 

81,215.456 

38,337,126 

60,276.2«9 

Excess  of  exports 

30. 939, 163 

SILVER. 

Contained  in  domestic  ore 

283,257 

283.257 

Cont^iined  in  foreign  ore 

28.054,606 

28,054,606 

Domestic  bullion 

50.208,113 
840,865 
204,401 
301.035 

SO  208.113 

Foreign  bullion 

11.183,28.5 

2.518.;«1 

467,908 

10.342.420 

2.313,930 

166,873 

United  States  coin 

Foreign  coin 

Total 

42.224,130 

51,837,671 

40.877,829 

50  491  370 

Excess  of  exports 

9,613,541 

MINES    KEPORT. 

METHOD  OF  COLLECTING  STATISTICS. 

It  should  he  distinctly  understood  that  the  table  on  a  preceding  page 
contains  the  figures  of  the  production  of  gold  and  silver,  which  are 
accepted  as  final  by  the  ( Geological  Survey,  inasmuch  as  they  record 
in  the  main  the  ([uantiticvs  of  these  metals  which  were  actually  pro- 
duced during  the  calcMKhir  year.  It  is  diflicult  to  trace  the  refmcNd 
metals  l)ack  to  the  States  wh(*re  the  ore  was  produced,  and  it  is  still 
more  dilHcult  to  trace  them  hack  to  thc^  ])roducing  counties  and  dis- 
tricts. In  order,  therefore*,  to  ascertain  the  state  or  tlie  mining  indus- 
try in  each  mining  camp,  the  (ieological  Survey  asks  the  owners  of 
each  mining  |)ro})erty  to  n^port  the  amount  of  gold  and  silver,  as  well 
as  that  of  other  metals  produced.  Tabulated  in  proper  form,  these 
replies  form  tin*  basis  of  this  mines  report. 
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The  Mint  Bureau  records  the  production  of  the  precious  metals 
from  gold  bullion  deposits  in  United  States  mints  and  assay  offices, 
from  the  fine  bars  reported  bv  the  refineries,  and  from  the  gold  and 
silver  contained  in  ores  and  metallurgical  products  exported  for 
reduction. 

The  statistics  of  gold  and  silver  collected  from  the  mines  by  the 
Greolorical  Survey  are  obtained  from  the  following  four  items :  1 .  Grold 
and  suver  in  placer  bullion  produced  during  calendar  vear.  2.  Gold 
and  silver  in  mill  bullion  produced  in  mill  or  company  during  calendar 
year.  3.  Gold  and  silver  in  base  bullion,  matte,  etc.  (by  assay  value), 
produced  in  smelter  of  company  during  calendar  year.  4.  Gold  and 
silver  in  crude  ore  and  concentrates  (by  assay  value)  shipped  to  cus- 
tom works  in  calendar  year. 

The  first  item  needs  no  explanation.  The  second  and  third  items 
cover  the  cases  of  mining  companies  which  have  their  own  reduction 
works;  they  report  the  gold  and  silver  bullion  produced  during  the 
year,  or  the  gold  and  silver  contained  in  their  metallurgical  products 
sold  to  refineries,  as  there  are  very  few  smelting  works  owned  by 
mining  companies  which  also  refine  their  base  biulion.  There  is,  as 
a  rule,  no  great  interval  of  time  before  the  ore  sent  to  these  mills  and 
smelters  is  reduced  to  gold  and  silver  or  base  bullion,  and,  although 
there  is  some  overlap  at  the  beginning  and  close  of  the  year,  the 
tonnage  shipped  from  the  mine  during  tne  year  corresponds  with  fair 
accuracy  to  the  quantity  of  fine  or  base  bunion  or  matte  produced. 

The  greatest  difficulties  are  foimd  in  the  fourth  item,  comprising 
ores  and  concentrates  shipped  to  custom  works — generally  smelters, 
more  rarely  mills — as  a  considerable  interval  of  time,  often  thirty 
days  or  more,  elapses  before  the  ore  reaches  the  works,  and  often 
much  more  before  it  is  reduced  and  refined.  It  is  mixed  with  other 
ores  and  loses  its  identity,  and  the  assay  value  is  the  only  guide  the 
miner  has  to  the  quantity  of  metal  produced.  In  these  cases  the 
miner  is  requested. by  the  Greological  Survey  to  give  the  tonnage  and 
assay  value  of  ores  and  concentrates  shipped  up  to  the  end  of  the 
year. 

It  should  be  emphasized  that  the  table  of  mine  production  does 
not  rive  the  contents  of  the  ore  mined  during  the  year.  Only  the 
ore  that  is  treated  or  sold  is  recorded.  Neither  does  this  report  give 
the  assay  value  of  the  total  tonnage;  for  if  this  were  the  case  the 
heavy  losses  in  concentration  would  be  disregarded,  and  the  results 
would  be  very  much  larger  and  wholly  misleading.  As  far  as  possible 
the  report  aims  to  give  the  metals  recovered  from  the  tonnage 
sold  or  treated  during  the  year.  In  items  2  and  3  this  is  substantially 
correct,  except  for  the  very  small  refining  losses.  In  item  4  the 
amount  given  is  theoretically  larger  than  the  actual  recovery  of 
refined  metals  by  the  combined  smelting  and  refiutiing  losses,  which 
in  the  case  of  gold  and  silver  are  known  to  be  very  small.  Prac- 
tically, however,  this  is  coimter balanced  by  several  factors:  (1) 
Small  quantities  of  gold  and  silver  are  recovered  from  many  ores, 
but  not  paid  for  by  tne  smelting  companies  or  recorded  in  the  settle- 
ments. As  a  rule,  payments  are  not  made  on  less  than  2  ounces  of 
silver  or  0.05  oimce  of  gold  per  ton.  (2)  Settlements  are  made  on 
the  basis  of  95  per  cent  of  New  York  price  for  «fl^  *         tn 

$20  per  oimce  ot  gold.    Small  producers.  ^ 
of  dollars  alone,  are  very  likely  to 
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value  than  the  ore  actually  contained.  The  same  class  of  producers 
occasionally  also  misunderstand  the  question  and  report  net  instead 
of  gross  proceeds.  (3)  There  is  always  a  certain  small  percentage 
of  the  product  which  can  not  be  obtained  from  the  miners.  This  in- 
cludes the  output  of  scattered  individual  placer  workers,  often  aliens; 
some  of  this  is  estimated  on  the  basis  of  mint  deposits  by  traders 
and  banks,  but  a  little  invariably  escapes  detection.  There  are, 
further,  cases  where  the  property  is  not  continuously  operated  and  the 
owner  can  not  be  found.  There  is,  lastly,  the  ore  and  amalgam  stolen 
by  *^  high  graders,  '*  which  takes  away  a  notable  fraction  of  tne  produc- 
tion of  mines  containing  rich  ore.  Through  small  assay  omces  or 
improvised  chlorination  plants  this  gold  finds  its  way  to  the  mints 
or  refining  works.  Gold  and  silver  from  old  metallurgical  by-prod- 
ucts are  also  apt  to  escape  notice.  Taken  together,  the  three  items 
explained  above  ^all  prooably  compensate  for  the  losses  in  smelting 
and  refining. 

In  general,  the  response  from  the  mine  owners  is  extremely  grati- 
fying and  indicates  that  they  reaUze  that  the  individual  returns  are 
held  strictly  confidential,  while  they  profit  from  an  exact  knowledge 
of  the  aggregate  production  and  by  correct  reports  of  the  state  of 
the  industry.  Careful  investigation  has  shown  that  willful  mis- 
statements are  very  rare,  and,  as  already  noted,  the  replies  are  more 
likely  to  be  too  low  tlian  too  high.  The  only  difficulty  experienced 
in  obtaining  returns  for  1908  was  in  Alaska,  where  the  character  and 
isolation  of  many  of  the  mines  militates  against  exact  reports. 

COMPARISON  OF  MINT  REPORT  AND  BONES  REPORT. 

Both  of  the  plans  outlined  above  for  the  collection  of  statistics  are 
admittedly  open  to  some  objections,  but  it  may  be  questioned  whether 
it  would  bo  practicable  to  make  them  wholly  consistent  and  logical. 
The  most  importiint  ditVoronce  between  the  two  reports  is  that,  though 
covering  the  same  time  interval,  they  do  not  quite  cover  the  same 

f)eri()(l  of  ore  extraction,  tlie  mines  report  being  as  much  as  three  or 
our  months  in  advance  of  tlie  mint  report.  The  mill  and  placer 
bullion  n^achevs  mints  and  refineries  soon  after  its  production,  and 
it  does  not  rociuirc  a  long  time  to  obtain  it  from  the  ore;  but  in 
smelt in<r,  and  es])ecially  in  custom  w^ork,  several  months  may  pass 
ho  lore  tho  refined  niotals  come  on  the  market.  Sampling,  shipping. 
mixing,  roasting,  smelting,  shipment  to  refinery,  and  refilling— 31 
those  operations  take  time  to  perform. 

Tho  iiguros  obtained  by  the  two  methods  will  agree,  within  certain 
limits  of  error,  if  tho  mining  and  smelting  industries  are  carried  on  uni- 
formly and  at  tho  same  ralo.  But  important  disturbing  factors  may 
r(»sult  in  marked  <liscropanci(»s  between  the  two  sets  or  figures,  eacn 
on(^  hcing  a  correct  statcMnont  hi  itself.  Especially  is  this  so  when 
ahnornial  conditions  appear  near  tho  l)oginningorch)se  of  the  calendar 
year.  Jn  time  tho  discro})ancies  will  balance  if  the  reports  are  intrin- 
sically correct. 

In  coniplicatiMJ  statistical  work  small  errors  are  unavoidable.  In 
tho  mines  report,  according  to  previous  explanations,  the  totals  of 
gold  and  silver  are  f)rol)al)ly  slightly  lower  than  the  actual  figures. 
In  tho  report  based  on  smelter  and  rolmory  reports  the  tendency  IB 
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probably  to  totals  slightly  higher  than  the  actual  figures,  for  the  rea- 
son that  the  precious  metals  in  ore  and  bullion  pouring  into  this 
country  from  north  and  south  lose  their  identity  and  are  mmgled  with 
gold  and  silver  from  domestic  sources.  By  painstaking  effort  by  the 
establishments  they  are  usually  correctly  separated,  but  experience 
has  shown  that  in  some  cases  no  such  effort  has  been  made.  It  may 
happen,  for  instance,  that  a  Mexican  mining  company  ships  bullion  to 
a  bank  in  Arizona.  The  bank  may  forward  this  bullion  to  a  refinery 
where  the  bullion  is  erroneously  credited  to  Arizona. 

In  1908  the  mint  report  has  $94,560,000  in  gold,  while  the  mines 
report  gives  onlv  $91,914,891.  As  shown  by  the  data  collected  by 
the  mint  the  renneries  drew  on  their  stock  of  gold  of  previous  years 
to  the  amount  of  about  $520,000;  there  were  also  smelter  cleanings, 
etc.,  worked  to  the  amount  of  at  least  $150,000,  which  is  not  included 
in  the  mines  report ;  adding  these  two  items  to  the  latter,  for  purposes 
of  comparison,  the  two  reports  stand,  respectively,  at  $94,560,000 
and  $92,584,891.  The  Geolo^cal  Survey  is  confident  that  its  reports 
from  all  the  States  and  Territories  are  accurate  within  1  per  cent, 
except  Alaska,  where  the  special  difficulties  of  collecting  statistics 
indicate  a  possible  error  of  3  per  cent,  or  about  $500,000.  The  year 
1909  will  offer  an  opportunity  to  compare  the  two  methods  by  nve- 
year  periods. 

In  1908  the  mint  report  has  52,440,800  fine  ounces  of  silver,  while 
the  mines  report  gives  50,878,140  ounces.  In  1908  the  refineries  drew 
upon  their  stock  of  previous  years  to  the  extent  of  383,000  ounces  and 
smelter  cleanings,  etc.,  aggregated  at  least  150,000  ounces.  Adding 
this  to  the  mines  report,  for  purposes  of  comparison,  the  two  reports 
stand,  respectively,  52,440,800  and  51,41 1 .140  fine  ounces.  The  prin- 
cipal source  of  dinerence  seems  to  lie  in  tne  State  of  Colorado. 

UNITS  OF  MEASUREMENTS. 

Grold  and  silver  are  measured  by  the  fine  ounce.  In  the  comj)ut- 
ing  tables  prepared  by  the  Bureau  of  the  Mint  and  the  Geological 
Survey  gold  is  counted  as  $20.671834625323  per  fine  ounce.  The 
average  commercial  price  of  silver  in  New  York  in  1908  was  53  cents 
per  fine  ounce.  The  monthly  average  price  of  the  metal  fluctuated 
Detween  56  and  48.77  cents. 

The  standard  unit  for  ore  production  is  the  short  ton  of  2,000 
pounds. 

PRODUCTION  OF  GOLD  AND  SILVER  REPORTED  FROM  THE  MINES. 

The  following  table  gives  the  quantity  and  the  value  of  gold  and 
silver  reported  from  the  producing  mines  in  1908  to  the  officers  of  the 
United  States  Geological  Survey.  The  last  column  in  the  table  gives 
the  increase  or  decrease  in  value  as  compared  with  the  mines  report  of 
the  preceding  year  as  recorded  in  Mineral  Resources  for  1907. 
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Mine  production  of  gold  and  silver  in  the  United  States  in  1908  as  reported  to  the  United 
States  Geological  Survey ^  by  States  and  Territories^  in  fine  ounces. 


State  or  Territory. 


Alabama 

Alaska 

Arizona 

California 

Colorado 

Georgia 

Idaho 

Illinois 

Massachusetts 

New  Hampshire . 

Pennsylvania 

Michigan 

Missouri 

Montana 

Nevada 

New  Mexico 

North  Carolina. . . 

Oregon 

Philippines 

Porto  Rico 

South  Carolina... 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

Wyoming 


Gold. 


Quantity.        Value. 


1,993.44 
933, 29a  07 
117,G4(i.89 
907, 59a  42 
,078,792.83 

2,719.01 
69,827.33 


$41,208 

19,292,818 

2,431,977 

18,761,659 

22,300,627 

56,207 

1,443,459 


211.30 


147,913.34 

549,682.27 

14,452.37 

4,716.32 

41,848.05 

11, 19a  97 

29.02 

2,598.46 

370,425.58 

178.94 


4,368 


3,057,640 

111,362,941 

298,757 

97,495 

865,076 

231,338 

600 

53.715 

7,657,376 

3,699 


179,054.60       3,701,387 

iis-'s?' 2,"45i 

11,718.07  242,234 

385.02  1  7,959 

4.446,382.86     91,914,891 

I 


Silver. 


Quantity.  I     Value. 


I 


282 
135,672  I 
2,808,450 
1,647.278  I 
8,905,433  I 

200 
7,469,981  I 
2,051 


6,270 

241,065 

49. 131 

10,356,199 

9,508.464 

405,044 

1,260 

43,602 

2,350 

3 

226 

248, 762 

57,696 

444,330 

8,451,338 


236 

88,823 
3,998 


50,878,140 


1160 

71,906 

1,488,478 

873,057 

4,719,879 

106 

3,959,090 

1,087 

3,323 

127,769 

26,040 

6,488,785 

15,039,486 

214,673 

668 

23,109 

1,246 

2 

120 

131,844 

30,679 

236.498 

4,479,209 


125 
47.076 
2,119 


26,965,414 


Increase  (+)  or  de- 


Gold,  value. 


+    $15,226 

-  56,925 

-  185,336 
+2,033,631 
+  1,474,433 

8,601 
+     187,648 


4,368 


-  228,572 

-  $736,514 

-  31,225 
+       16,302 

-  264,185 
+     161,665 

600 

1.050 

+3,519,187 

126 

-  9 
-1,420,250 

41 
6,837 

-  16,840 

1,386 


SUver, 
quantit}^ 


-  167 

-  14,112 
+  296,563 
+  608,420 
-2,324,343 

-  664 

-  946,450 

801 

+        6,096 


-  58,709 
+  23.439 
+  1,038,694 
+2,424,861 

-  300,500 

-  20,407 

-  43,116 
+  2,267 
+  3 
+  108 
+     154,867 


+     140.648 
-2.538,738 
3,814 
+  15 

+      33.464 
+  283 


+4,443,755  I  -1,621,964 


Compared  with  the  mines  report  of  1907,  tliis  table  indicates  an 
increase  of  $4,448,755  in  gold  and  a  decrease  of  1,621,964  fine  ounces 
of  silver. 

Tw(»nty-three  States  and  Territories  contributed  to  the  produc- 
tion of  <r<>ld.  The  rank  of  the  principal  producers  remainecl  nearly 
as  ill  1907,  and  was  as  follows:  Colorado,  Alaska,  Cahfornia,  Nevada, 
South  Dakota,  Utah,  Montana,  Arizona,  and  Idaho.  The  only  dif- 
foi'cMice  consists  in  an  exchange  of  ph\ces  between  Utah  and  Montana. 
None  of  the  other  States  reached  an  output  of  81,000,000. 

Tw(Mity-eight  States  and  Territories  ])articipated  in  the  production 
of  silver.  The  rank  of  the  principal  producers  w^as  as  follows:  Mon- 
tana, Xevachi.  Colorado,  l^tah,  Idaho,  Arizona,  and  California. 
Colorado  has  lost  the  first  phice  to  Montana,  and  has  fallen  below 
Nevada  also. 

MINE    PHODrCTlOX    BY    STATP^S    AND    TERRITORIES. 


Alasiha. — The  gold  prodnction  of  Alaska  in  1908  amounted  to 
S19,292,S1S,  and  was  less  than  that  of  1907  by  856,925.  Though  the 
total  gold  production  was  about  the  same  in  the  two  years,  there  was 
in  fact  a  large  decrease  in  the  ()lacer  j)r()(luctionof  1908,  which  was  com- 
pensated lor  by  a  corresponding  increase  in  the  output  of  the  aurifer- 
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ous  lodes.  The  production  was  divided  approximately  as  follows: 
From  the  Pacific  coast  belt,  $3,448,380;  from  the  Copper  River  and 
Cook  Inlet  region,  $401,500;  from  the  Yukon  basin,  $10,323,000;  from 
the  Seward  Peninsula,  $5,120,000.  The  copper  mines  of  Prince  of 
Wales  Island  and  Prince  William  Sound,  in  tne  coast  region,  contrib- 
uted $47,483  in  gold.  The  production  in  the  Fairbanks  district  was 
approximately  $9,200,000,  about  300  mining  plants  being  in  opera- 
tion; this  was  an  increase  of  $1,200,000  compared  with  the  output  of 
1907.  The  placers  of  the  Seward  Peninsula,  chiefly  near  Nome, 
yielded  only  $5,100,000,  a  decrease  of  $1,900,000  from  the  figures  for 
1907.  A  dry  season  and  the  exhaustion  of  the  mines  of  the  third 
beach  line  were  the  reasons  for  the  decline.  The  total  production  of 
placer  gold  in  Alaska  was  about  $15,900,000. 

The  production  of  silver  was,  as  usual,  small,  amounting  to  135,672 
ounces,  a  decrease  of  14,112  ounces.  Most  of  it  was  derived  from  the 
small  percentage  of  this  metal  which  is  contained  in  placer  gold.  The 
copper  ores  of  the  Pacific  coast  belt  yielded  33,602  ounces  of  silver. 

Arizona, — The  gold  production  of  Arizona  amounted  to  $2,431,977, 
a  decrease  of  $185,336  compared  with  that  of  1907.  As  usual,  Yava- 
pai, Cochise,  Yuma,  and  Mohave  are  the  principal  producing  counties, 
m  the  order  indicated.  Yavanai  County  yielded  $1,11 6,793,  but  none 
of  the  others  attained  a  proauction  of  $1,000,000;  Mohave  County 
yielded  $295,736.  None  or  the  counties  not  enumerated  above  reached 
a  production  of  $60,000  in  gold.  Compared  with  the  output  of  1907, 
that  of  Yavapai  was  slightly  reduced;  Mohave  County  d!ecreased  its 
output  greatly,  owing  to  the  idleness  of  the  Gold  Road  mill;  consid- 
erable increases  are  reported  for  Cochise  and  Yuma  counties,  in  the 
former  due  to  greater  activity  in  copper  mining  at  Bisbee,  in  the  latter 
to  increased  activity  in  the  Kofa  district.  In  Yavapai  County  the 
yield  from  copper  ores  decreased,  while  a  corresponding  increase  was 
noted  in  the  product  of  the  siliceous  ores.     Over  $1,500,000  of  the 

f;old  from  Arizona  was  recovered  from  siliceous  ores  and  about  $861 ,000 
rom  copper  ores.     From  placer  mining  was  recovered  $30,937  in  gold, 
somewhat  less  than  in  1907. 

Silver  was  produced  in  Arizona  to  the  amount  of  2,808,450  fine 
ounces,  an  increase  of  296,553  ounces  as  compared  with  the  output  of 
1907.  Cochise  County,  which  contains  the  great  copper  mines  of 
Bisbee  and  the  silver-lead-gold  mines  of  Tombstone,  led  in  the  pro- 
duction of  silver,  having  yielded  1 ,630,749  fine  ounces  in  1908.  Yava- 
pai County  was  next  in  rank,  with  602,645  ounces.  Gila,  Graham, 
and  Pima  counties  yielded  smaller  outputs,  and  the  minor  quantities 
came  from  Mohave,  Santa  Cruz,  Pinal,  and  Maricopa.  The  principal 
producers  of  silver  in  Arizona,  each  of  them  yielding  over  300,000 
ounces,  were  the  Tombstone  Consolidated,  the  United  Verde,  the 
Copper  Queen,  and  the  Commonwealth  mines.  The  silver  obtained 
from  copper  ores  was  1,777,266  ounces,  while  siliceous  ores  yielded 
899,072  ounces. 

California. — ^The  output  of  gold  in  California  in  1908  was  $18,761,- 
559,  an  increase  of  $2,033,631  as  compared  with  1907,  and  almost 
exactly  the  same  amount  as  the  product  of  1906.    The  rank  of  the 
most  important  counties  was  as  follows:  Butte  yields 
considerable  increase  for  1908.     The  goW  "^ 
derived  from  the  constantly  extendinir  ' 


ville;  Nevada  County  yielded  the 


tantlv  e: 
yielded 
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chiefly  from  the  quartz  mines  at  Grass  Valley  and  Nevada  City;  Yuba 
County  produced  $2,034,486,  almost  all  of  Which  came  from  dredging 
operations;  Amador  County,  $1,876,174;  Calaveras  Coimty,  $1,378,- 
511;  Eldorado,  Tuolumne,  and  Mariposa  together,  $1,580,647;  the 
latter  five  divisions  are  generally  known  as  the  Mother  Lode  counties^ 
and  the  product  is  mainly  derived  from  gold  quartz  mines.  Shasta 
County  produced  $1,131,832  from  mixed  sources.  The  siliceous  gold 
ores  of  the  State  yielded  $10,050,853,  the  copper  ores  $473,092,  both 
figures  showing  a  xair  increase.  The  placer  gold  amounted  to  $8,231  ,- 
187;  the  increase  of  about  $1,400,000  over  the  corresponding  figures 
for  1907  was  due  to  still  greater  activity  in  dredging  operations,  which 
in  1908  yielded  $6,536,189. 

The  production  of  silver  was  1,647,278  ounces,  an  increase  of  508,420 
ounces  for  1908  as  compared  with  1907.    The  larger  part  of  this  out- 

gut,  909,947  ounces,  was  derived  from  the  copper  ores  of  Shasta 
ounty  and  was  obtained  during  the  electrolytic  refining  of  the  blister 
copper.  Calaveras  County  produced  107,657  ounces  i&om  the  same 
kind  of  ores.  Kern  County  added  181,657  ounces  from  siliceous  ores. 
The  remainder  came  mainly  as  a  by-product  from  placer  and  gold 

Juartz  mines.  A  small  output  of  pure  silver  ores  is  still  mined  in  San 
iemardino  County. 
Colorado. — Colorado  produced  $22,300,627  in  gold  in  1908,  an  in- 
crease of  $1,474,433  as  compared  with  the  yield  of  1907.  Although 
the  silver  and  lead  mining  industry  suffered  severely  from  the  financial 
conditions  and  the  decline  in  metal  prices  which  rollowed  the  mone- 
tary disturbances  of  1907,  the  gold-mining  industry  was  not  similarly 
affected.  On  the  contrarj^,  it  was  stimulated  by  the  great  extension 
of  leasing  and  prospecting  operations  in  the  gold-mining  camps. 
This  appRed  particularly  to  Cnpple  Creek,  which  furnishes  over  one- 
half  or  the  gold  production  of  the  State.  Better  milling  facilities 
w^ere  also  available,  and  progress  was  made  in  the  treatment  of  low- 
grade  ores.  The  gold  production  of  Cripple  Creek,  equivalent  to  that 
of  Teller  County,  was  increased  in  1908  by  $1,826,600  to  a  total  of 
$12,740,287,  and  the  tonnage  was  increased  by  150,091  tons  to  a  total 
of  601,173.  The  average  value  of  the  ore  in  gold  was,  however,  re- 
duced from  $24.28  per  ton  in  1907  to  $20.51  per  ton  m  1908.  The 
rates  of  transportation  are  now  lowered,  so  tnat  an  ore  containing 
only  S8  per  ton  might  be  shipped  with  some  profit. 

The  counties  ranking  after  Teller  in  yield  of  gold  were  San  Miguel, 
Ouray,  Lake,  and  Gilpin,  in  the  order  named.  The  two  first  namea 
produced  over  S2, 000,000  each,  and  Lake  and  Gilpin  over  $1,000,000 
eacli.  San  Juan  County  came  ver^^  near  to  the  last-mentioned 
figure.  Clear  Creek  County  yielded  over  $600,000,  and  Park  County 
over  §400,000.  The  ^^San  Juan  country^,''  including  San  Miguel, 
Ourav,  San  Juan,  Dolores,  Hinsdale,  Montezuma,  and  La  irlata 
counties,  produced  So,4S6,S23,  against  $6,270,216  in  1907.  The  three 
counties  of  (lilpin,  Clear  Creek,  and  Boulder  produced  together 
$1 ,882, 1 58,  against  81 ,023,042  in  1 907.  The  two  principal  sources  of 
the  increase  in  the  gold  production  of  Colorado  w^ere  thus  the  Cripple 
Creek  district  and  the  Clear  Creek  mining  res:ion.  In  contrast  to  a 
greatly  decreased  silver  yield.  Lake  County  (Leadville)  increased  its 
gold  production  somewhat.  Siliceous  or  diy  ores  furnished  82  per 
cent  of  the  tonnage  mined  in  the  State,  and  yielded  $21,051,280,  or 
94  per  cent  of  the  producticm.     A  little  over  2  per  cent  came  from 
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copper-lead  ores,  and  less  than  2  per  cent  from  lead  ores.  The  pro- 
duction of  placer  gold  increased  to  $184,935  from  $100,830  in  1907. 
The  large  additions  from  this  source  in  the  last  few  years  have  been 
mainly  caused  by  dredging  operations  at  Breckenridge,  in  Summit 
County. 

Colorado  produced  only  8.905,433  ounces  of  silver,  a  decrease  of 
2,324,343  ouuces  as  compared  with  the  yield  of  1907.  In  1904  nearly 
14,000,000  ounces  were  produced;  the  silver  production  of  Colorado 
has  declined  since  then  by  about  5,000,000  ounces.  Almost  every 
county  in  the  State  decreased  its  yield  of  silver.  The  smelting  ores  of 
Lake  County  (Leadville)  led,  as  usual,  in  the  output  of  silver,  but 
yielded  only  about  2,900,000  ounces,  against  approximatelv  4.200,000 
ounces  in  1907.  San  Miguel  came  next  for  1908,  instead  or  Pitkin, 
and  its  production  was  somewhat  over  1,500,000  ounces,  a  moderate 
increase  over  the  yield  for  1907.  Pitkin  and  San  Juan  counties  each 
produced  about  1,000,000  ounces,  in  both  cases  a  considerable  de- 
crease compared  with  the  output  of  1 907 .  The  yields  from  Mineral  and 
Clear  Creek  counties  were,  respectively,  726,000  and  504,000  ounces, 
a  moderate  decrease  in  both  cases.  The  three  districts  of  Leadville, 
Aspen,  and  Creede,  which  mainly  produce  smelting  ores,  yielded 
4,660,798  ounces,  against  6,744,815  in  1907.  The  "San  Juan  coun- 
try''produced  3,228,150  ounces,  almost  the  same  quantity  as  in  1907. 
The  Clear  Creek  counties  reported  712,079  ounces,  against  751,191  in 
1907.  Ores  classed  as  siliceous  or  dry  gave  5,553,591  ounces,  or  62 
per  cent  of  the  silver  output;  copper-lead  ores  yielded  941,394  ounces, 
or  11  per  cent;  lead  ores  produced  1,501,803  ounces,  or  about  17  per 
cent. 

Idaho. — ^The  mines  of  Idaho  yielded  $1,443,459  in  gold,  an  increase 
of  $187,543.  One-third  of  this  product,  or  $389,915,  came  from  the 
siliceous  ores  of  the  Carson  district,  in  Owyhee  Countv,  and  chiefly 
from  the  De  Lamar  and  the  Trade  Dollar  mines.  Custer  County 
came  next  in  1908,  with  $282,562,  instead  of  Boise,  which  usually 
ranks  second  in  gold  production.  More  than  half  of  this  output  came 
from  copper  ores.  Boise  County  had  an  output  of  $199,307,  as  usual 
chiefly  from  placers.  Idaho  County  increased  its  production  to 
$192,934,  mainly  from  the  milling  ores  of  Elk  City.  Elmore  County 
yielded  $152,621,  also  an  increase,  and  due  to  active  operations  on 
milling  ore  at  Atlanta.  The  placer  production  of  the  State  was 
$285,^3,  a  decrease  of  about  $68,000.  Dredging  operations  con- 
tributed $77,189,  or  about  the  same  as  in  1907. 

Of  silver,  7,469,981  ounces  were  produced,  a  decrease  of  945,450 
ounces  as  compared  with  the  output  of  1907  and  of  over  1,500,000 
ounces  as  compared  with  that  of  1906.  Of  this  total,  5,756,527  ounces 
came  from  the  lead  ores  of  the  Coeur  d'Alene  district,  a  decrease  of 
about  850,000  ounces  as  compared  with  1907.  From  copper  ores  in 
the  same  district  were  derived  607,553  ounces.  The  leaa  ores  of  the 
Wood  River  district  contributed  125,463  ounces,  and  the  siliceous 
silver-gold  ores  of  Owyhee  County,  where  the  De  Lamar  and  the 
Trade  Dollar  are  the  principal  mines,  added  857,537  ounces. 

Mi4Mgan. — The  copper  mines  of  Michigan  yielded  241,055  ounces 
of  silver,  a  decrease  or  58,709,  as  compared  with  the  output  of  1907. 
This  sflver  was  produced  by  6  companies  and  chiefly  by  electrolytic 
refining  of  certam  grades  of  copper.  The  copper  tnus  refined  came 
from  1,494,333  tons  of  copper  ore,  and  it  yielded  237,460  ounces  of 
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silver  or  0.1589  ounces  per  ton  of  ore.  Only  3,595  ounces  of  silver 
came  from  '* pickings"  or  metallic  lumps  saved  in  the  stamp  bat- 
teries from  the  concentration  of  561 ,866  tons  of  ore.  The  whole  silver 
production  was  derived  from  amygdaloid  or^s. 

Missouri, — ^A  small  quantity  of  silver  is  annually  recovered  from 
the  lead  of  southeast  Missouri.  The  silver  content  is  only  from  1 
ounce  to  If  ounces  per  ton  of  lead.  In  1908  there  were  49,131  ounces 
obtained,  against  25,692  ounces  in  1907. 

Montana, — The  gold  production  of  Montana  in  1908  amounted  to 
$3,057,640,  a  decrease  of  $228,572,  as  compared  with  the  output  of 
1907.  Most  of  the  counties  showed  slightly  lessened  output,  except 
Fergus,  Beaverhead,  and  Broadwater  counties.  No  single  county 
produced  $1,000,000,  the  greatest  production,  $761,096,  being  re- 
ported from  Fergus  County,  chiefly  from  siliceous  milling  ores,  and  the 
next  production  being  from  Silverbow  County,  $661,619,  chiefly  from 
copper  ores.  Madison  County  contributed  $172,643  from  deep  mines 
and  $414,939  from  placer  operations.  Chouteau  County  yielded 
$264,910,  mainly  from  the  milling  ores  of  the  districts  in  the  Little 
Rocky  Mountains.  Jefferson,  Broadwater,  and  Lewis  and  Clark 
counties  yielded  gold  mainly  from  smelting  ores  of  various  kinds,  the 
amounts  varying  from  $137,000  to  $220,000.  The  placer  gold  of  the 
State  amounted  to  $549,995,  an  increase  of  $201,328  over  1907;  most 
of  this  came  from  dredging  operations  in  Madison  County. 

The  yield  of  silver  was  10,356,199  fine  ounces,  an  increase  of 
1,038,594  ounces,  as  compared  with  1907.  This  increase  is  almost 
wholly  due  to  a  larger  production  of  silver-bearing  copper  in  Silverbow 
County.  In  1908  the  silver  from  that  county  was  8,500,729  ounces. 
Jefferson  County  added  1,047,157  ounces,  chiefly  from  smelting  ores 
in  the  Elkhorn,  Cataract,  and  Colorado  districts.  The  output  of 
Granite  County,  450,068  ounces,  does  not  materially  differ  from  that 
of  1907,  and  was  mainly  produced  from  smelting  ores.  Lewis  and 
Clark  County  produced  108,121  ounces  from  smelting  ores.  None  of 
the  other  counties  attained  a  production  of  100,000  ounces. 

Aecada. — The  mines  of  Nevada  yielded  $11,362,941  in  gold,  a  de- 
crease of  §736,514,  as  compared  with  the  production  of  1907.  As 
usual,  the  lar<rer  part  of  this  output  was  derived  from  siliceous  gold 
and  <rold-silv('r  ores  from  the  Goldfield,  Tonopah,  and  other  districts 
in  EsnieraUhi  and  Nye  counties.  Esmeralda  County  produced 
S5,985,07(),  of  wliich  Goldfield  yielded  S4,880,251,  nearly  43  per  cent 
of  the  total  ^'old  production  of  the  State.  The  remainder  was  divided 
among  many  camps.  After  many  years  of  preparation,  the  Silver 
Peak  mines  have  bec]:un  production  on  a  large  scale.  Rawhide  dis- 
trict yicldcnl  S125,475  in  gold.  Xye  County  produced  $3,074,586  in 
gold,  of  which  81,624,491  came  from  the  Tonopah  district,  $645,457 
from  Bullfrog,  and  the  remainder  from  Round  Mountain  and  Man- 
hattan districts.  The  output  of  Lincoln  County,  in  which  the  De 
Lamar  district  is  of  first  importance,  was  S51cS,306  in  1907.  The 
Conistock,  considorcMl  ecjuivalcnt  to  Storey  County  in  production, 
yi(4dcd  8509, ()7(),  more  than  doubling  the  output  of  1907.  The  new 
county  of  Clark  produced  S'iso.KW)  in  gold,  Searchlight  being  the 
most  important  district.  llumholcH  County  greatly  increased  its  pro- 
duction, which  was  S'27'^,'2'27 ,  mainly  from  operation  in  the  Chafey 
and  Seven  Troughs  districts.  Elko  County  vielded  $184,419,  EuiekA 
County  8172,396. 
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The  lead  and  copper  ores  contributed  about  $235,000  to  the  gold 

f)roduction  of  the  State.  The  placers  yielded  $79,751,  a  considerably 
arger  amount  than  that  recovered  in  1907.  The  larger  part  came 
from  the  gravel  deposits  of  Round  Mountain  and  Mannattan  in  Nye 
County. 

The  output  of  silver  was  9,508,464  ounces,  or  2,424,861  ounces 
more  than  the  product  of  1907.  Nye  County  was,  as  usual,  of  para- 
mount importance,  having  produced  7,632,813  ounces,  of  which  all 
but  460,417  ounces  came  from  Tonopah.  The  Comstock  mines  in 
Storey  County  yielded  a  greatly  increased  output  of  542,017  ounces. 
Esmeralda  County  produced  438,588  ounces,  of  which  one-half  came 
from  the  new  Lucky  Boy  district.  Almost  the  entire  production  was 
from  siliceous  ores.  The  lead  ores  yielded  482,018  ounces,  mainly  from 
Esmeralda  and  Eureka  coimties.  From  copper  ores  only  29,32 1  ounces 
were  obtained. 

New  Hampshire. — ^A  small  production  of  gold  and  silver  was 
recovered  from  the  copper  ores  of  New  Hampshire,  and  minor 
amounts  derived  from  ores  from  Massachusetts  and  Pennsylvania 
have  been  included  in  the  New  Hampshire  figures. 

New  Mexico, — The  gold  produced  in  the  mines  of  New  Mexico  was 
valued  at  $298,757,  a  decrease  of  $31,225.  Owing  to  the  closing  of 
the  Comanche  smelter,  the  mines  of  Grant  County  only  produced 
$45,682  in  gold,  mainly  from  smelting  ores.  Socorro  is  now  the 
leadinggold-producing  county,  its  output  having  the  value  of  $136,890, 
chiefly  from  the  sihceous  ores  of  the  Mogollon  district.  No  other 
county  attained  a  production  of  $40,000.  Otero  increased  its  output 
to  $35,690,  this  being  due  to  the  operation  of  the  new  smelter  at 
Oro  Grande.  Lincoln  County  reported  $29,712,  which  was  somewhat 
less  than  the  output  of  1907.     The  placers  yielded  nearly  $30,000. 

The  production  of  silver  amounted  to  405,044  ounces,  a  decrease 
of  300,500  ounces.  Socorro  and  Grant  remained  the  leading  coun- 
ties, with  a  production  of  280,091  and  95,477  ounces,  respectivelv. 
The  production  in  the  other  counties  was  insignificant.  Practically 
the  whole  output  of  Socorro  County  was  derived  from  the  siliceous 
milling  ores  of  the  Mogollon  district.  Only  10  per  cent  of  the  silver 
production  of  New  Mexico  is  obtained  from  copper  and  lead  ores, 

Oregon. — The  production  of  gold  in  Oregon  amounted  to  $865,076,  a 
decrease  of  $264,185.  Both  deep  mines  and  placers  showed  a  material 
decrease  in  yield.  Baker  County  led  with  an  output  of  $507,929, 
most  of  which  came  from  the  siliceous  ores  of  the  Cracker  Creek 
district,  near  Sumpter.  Josephine  County  produced  $152,722,  of 
which  the  larger  part  came  from  placers. 

The  total  yield  of  the  placers  was  $272,593,  a  decrease  of  $58,813. 
Only  an  insignificant  amount  of  gold  was  derived  from  copper  ores. 
Southwestern  and  northeastern  Oregon  form  two  distinct  mining 
regions,  differing  in  character  of  deposits  and  ores.  The  southwestern 
region,  of  which  Josephine  and  Jackson  counties  are  the  principal 
parts,  produced  $250,664  in  gold,  a  reduction  of  $145,834  from  the 
output  of  1907.  The  placer  gold  from  this  region  in  1908  amounted 
to  $193,484.  The  northeastern  region,  of  which  Baker  and  Grant 
counties  are  the  most  important  parts,  yielded  $614,432.  The 
placer  gold  from  this  region  was  $79,109  in  1908. 

The  yield  of  silver  was  only  43,602  ounces,  a  decrease  of  43,116 
ounces  as  compared  with  that  of  1907.     To  this  Baker  County  con- 
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tribiited  17,495  ounces  and  Grant  County  17,987  ounces^  b&th 
counties  being  situated  in  the  nortlieasteni  part  of  the  State- 

Southern  Appaiackmn  States.^ AlahB,mB.^  Georgia,  North  Carolina, 
South  CaroIjuEj  Tennessee,  and  Virginia  yielded  together  $254,775 
in  gold,  an  increase  of  $14,873  Over  tlie  output  of  1907.  A  consider- 
able increase  was  reported  from  Alabama  antt  North  Carohna,  while 
the  other  States  reduced  their  production.  The  greatest  output, 
$97,495^  came  from  North  Carolma;  this  wa^  followed  by  Geoi^a, 
with  $56j207;  South  Carolina,  M'ith  $53,715;  and  Alabama,  with 
$41,208.  Tennessee  yielded  only  $3,699.  As  usual,  siliceous  orea 
yielded  the  greate^rit  amount,  principally  from  the  lola  mines,  in 
North  Carolina;  theHaile  mine^m  South  Carolina;  the  FrankUn  mine, 
in  Georgia;  and  the  Hillabee  mine,  in  Alabama.  The  total  output 
of  placer  gold  was  about  $31,000. 

Of  silver  59,900  ounces  were  produced,  a  decrease  of  24^674  ouncea. 
The  lessened  production  was  mainly  due  to  a  deci'eased  production 
of  copper  ores  in  North  Carolina  and  Virginia.  The  only  Statea 
which  liad  a  notable  output  of  silver  were  Tennessee,  with  57,696 
ounces,  and  North  Carolina,  with  1,260  ounces.  The  production  of 
North  Carolina  in  1907  was  21,667  ounces.  Almost  the  whole  output 
was  derived  from  copper  ores. 

South  Dakota.Soiith.  Dakota  produced  $7,657^376  in  gold,  an  in- 
crease of  $3,519,187  compared  w^ith  the  yield  of  1907.  After  the 
misfortunes  of  1907  the  Homestake  mine  greatly  increased  itsproduo 
tion  and  all  of  the  f>rincipal  districts  of  the  Black  Hills  had  a  pros- 
perous year.     The  silver  production  was  248,762  oimces, 

Texas, — Texas  produced  only  a  nominal  amount  of  gold.  The 
yield  of  silver  was  444,336  ounces,  an  increase  of  140,648  ounces 
as  compared  with  that  of  1907.  The  metal  was  largely  derived 
from  the  siliceous  oxidized  ores  of  the  Shafter  mine,  in  Pnesidio 
County. 

Utah.— The  mines  of  Utah  yielded  $3,701,387  in  gold,  a  decrease 
of  $1,420,259  as  compared  with  the  output  of  1907,  The  decrease 
was  general,  affecting  all  the  producing  counties.  As  usual  the 
Tin  tic  and  the  Bingham  districts,  which  nearly  correspond  to  Juab 
and  Salt  Lake  counties,  were  the  most  prominent  producers  of  gold 
from  smelting  ores,  which  yielded,  besides,  silver,  copper,  and  lead. 
The  Tintic  ores  contributed  $1,307,464;  those  of  Bmgham  yielded 
$1,248,221,  the  figures  in  each  case  representing  a  greatly  lessened 
yield  compared  with  the  output  of  1907,  The  cyanidin^  ores  of  the 
Mercur  district  added  $861,89] ,  These  three  districts  yielded  92  per 
cent  of  the  gold  production  of  the  State.  A  small  amount  of  placer 
gold  was  derived  from  the  southern  part  of  the  State. 

Of  silver  8,451,338  ounces  were  reported,  a  decrease  of  2,538,738 
ounces  as  compared  with  the  figures  of  1907.  This  greatly  lessened 
yield  reduced  Utali  to  the  fourth  instead  of  the  second  rank  among 
the  silver-producing  States,  its  production  being  exceeded  by  that 
of  Montana,  Nevada,  and  Colorado.  The  bulk  of  the  silver  was 
derived  from  the  lead-copper  ores  of  Tintic,  which  yielded  4,118,440 
ounces,  or  nearly  one-half  of  the  total;  further,  from  the  mixed  orea 
of  Bingham,  wnich  yielded  1,053^46  ounces;  and  from  the  lead 
ores  of  Park  City,  which  produced  2,463,735  ounces.  The  combined 
aUver  production  uf  these  three  districts  was  7,636,321  ounc^.     The 
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greatest  decrease  was  recorded  for  the  Tintic  district,  but  the  yield 
from  Park  City  and  Bingham  mines  was  also  greatly  lessened. 

Washington. — From  the  mines  of  Washington  a  gold  production  of 
$242,234  was  reported  in  1908,  a  decrease  of  $16,840  as  compared 
with  1907.  The  largest  portion  of  this  output  came  from  the  Pierre 
Lake  district,  in  Stevens  County.  There  was  little  activity  in  the 
Republic  and  the  Mount  Baker  and  the  Monte  Cristo  districts. 
Stevens  County  produced  $183,894  in  gold,  followed  by  Ferry  County 
with  an  output  of  $17,333.  Only  a  small  amount  of  gold  was  derived 
from  lead  and  copper  ores.     The  placers  yielded  only  $19,478. 

The  output  of  silver  was  only  88,823  ounces,  most  of  which  was 
derived  from  siliceous  ores  and  copper  ores  of  Stevens  County,  and 
from  siliceous  ores  of  Okanogan  County. 

Wyoming, — The  production  of  gold  from  Wyoming  amounted  to 
$7,959,  a  decrease  of  $1,385  as  compared  with  1907.  Most  of  this 
gold  was  derived  from  copper  ores  of  the  Encampment  district,  but 
the  mines  were  not  continuously  operated.  The  development  of  the 
new^  Copper  Mountain  district,  m  Fremont  County,  may  increase  the 
future  production  of  the  State. 

The  production  of  silver  was  insignificant;  it  amounted  to  3,998 
ounces  m  1908. 

PhUi'pjnne  Islands. — ^The  total  production  of  gold  in  the  Philippine 
Islands  in  1908  was  valued  at  $231,338,  and  the  production  of  silver 
was  2,350  fine  oimces.* 

As  the  gold  production  for  1907  was  only  $79,773,  the  production 
in  1908  was  apparentlv  trebled.  The  actual  increase  was  oelow  this, 
however,  as  some  6i  ttie  gold  credited  to  1908  was  actually  produced 
in  1907  but  not  accounted  for  in  the  Survej  figures  for  that  year. 

The  production  of  Moimtain  Province  m  1908  was  $139,328  in 
gold,  as  compared  with  $80,372  in  1907;  that  of  Camarines  Prov- 
ince was  $71,731  in  gold,  as  against  $2,067  in  gold  in  1907;  that  of 
Sorsogon  Province  ^lasbate)  was  only  $620  in  gold,  as  compared 
with  $11,411  in  gold  in  1907;  and  the  output  of  Surigao  Province  was 
$5,581  in  gold,  against  nothing  reported  for  1907. 

Gold  is  round  m  many  islands  of  the  group,  but  production  was 
reported  but  from  Luzon,  Masbate,  and  Mindanao  in  1908,  and  but 
froni  Luzon  and  Masbate  in  1907.  The  producing  provinces  in  1908 
were  Mountain  Province,  in  the  northern  part  of  Luzon,  embracing 
the  former  provinces  of  Benguet  (which  furnishes  the  greater  part  or 
the  gold),  Lepanto,  and  Bontoc;  Ambos  Camarines,  on  the  east 
coast  of  Luzon;  Sorsogon,  of  which  the  island  of  Masbate  is  a  part; 
and  Surigao,  in  the  northeastern  part  of  Mindanao.  In  all  of  these 
but  Sorsogon  there  is  a  considerable  annual  placer  production  by 
natives.  The  production  mainly  reaches  small  traders,  mostly 
Chinese,  and  much  of  the  gold  goes  to  China.  The  average  fineness 
of  placer  gold  in  the  Philippines  is  not  more  than  0.850.     In  under- 

? round    mining   in   a  limited  way,   also,   the   Igorots  of  Moimtain 
rovince  have  long  been  adept. 

The  greatly  increased  production  of  the  Philippines  was  due,  how- 
ever, to  preparatory  work  of  several  years  on  the  part  of  Americans, 
Europeans,  and  Kew  Zealanders. 


•  For  iniBniialioa  ictetins  to  the  production  of  the  PhUippiDcs.  the  United  States  GeolosScal  Sanrey 
•know^dcBS  «oopefBtiao  with  the  Divisioo  of  Mines,  Bnreau  of  Scienoe.  Manila,  Phiiippine  Islands,  to 

_  __f«eC  I  Hail  us  are  made  from  the  mines,  and  whicfa  has  published  the  rcsalts  in  reports  for  1907  and 

nfflUfif'  **T1ie  mioefal  resourpes  of  the  Phihpptne  Islands,'' 


r 


MTNERAl.   EESOUKCESp 


against  2,586  in  1907.  The  deep  mines  number  2,864  in  1908,  against 
2,604  in  1907.  In  Alaska  it  Has  proved  difficult  to  record  all  the 
small  operations^  and  the  number  or  placer  mine^  is  therefore,  in  part, 
an  estimate. 

There  are  no  great  changes  in  the  number  and  distribution  of 
placer  mines.  The  number  of  deep  mines  or  lode  mines  has  mcreaaed 
considerably  durine  the  last  three  years  from  2,114  in  1906  to  2,864 
in  1908,  The  number  of  producing  deep  mines  decreased  in  1908  in 
Arizona^  South  Dakota,  Wyoming,  and  Michigan;  the  change  in 
Michigan  was,  however,  simply  due  to  the  tracing  of  the  silver  product 
to  a  iLmited  number  of  mines.     Notable  increases  in  the  number  of 

Sroducing  lode  mines  are  recorded  from  Colorado,  Idaho,  Montana, 
eyada,  and  Utah.     In  Nevada  the  deep  mines  increased  from  216 
in  1907  to  393  in  1908.  ■ 

The  best  guide  to  the  developme  leep  mines  is,  however,  found  ™ 

in  the  record  of  tonnage  of  ores  mil*  hich  is  given  in  a  subsequent 
table.  H 

A  proper  classification  of  the  w^estem  ores  is  very  difficult  on  account  H 
of  their  complex  nature  and  the  transitions  between  the  various  ^ 
classes,  however  they  may  be  defined.  The  classification  in  the  fol- 
lowing table  is  based  on  the  quality  of  the  ore  as  mined.  The  ores  are 
divided  into  dry  or  sihceous  ores,  which  comprise  the  gold  and  silver 
ores  proper;  fuiiher  into  copper  ores,  lead  ores,  zmc  ores,  copper- 
lead-zinc  ores,  and  lead-zinc  ores.  It  is  not  possible  to  divide  the 
dry  or  siliceous  ores  into  gold  ores  and  silver  ores,  for  the  two  metals 
are  present  in  them  in  all  proportions.  However,  the  silver  ores 
mined  exclusively  for  silver  form  a  very  small  class  and  less  than 
100,000  tons  of  them  were  mined.  Under  copper  ores  are  classed 
those  which  contain  2h  per  cent  or  more  of  copper,  as  well  as  those 
which  contain  less  than  this  amount,  provided  their  principal  value 
is  in  copper.  The  Lake  Superior  ores  contain,  for  instance,  only  from 
1  to  2  per  cent  of  copper,  and  from  the  Bingham  porphyry  ores  less 
than  1.5  per  cent  is  recovered*  The  lead  ores  are  those  which  con- 
tain over  4i  pjer  cent  of  lead,  irrespective  of  their  tenor  in  precious 
metals.  Special  divisions  of  mixed  ores  have  been  estabUsned.  A 
comparatively  small  amount  of  zinc  is  mined  as  zinc  ore^,  and  these 
contain  at  least  25  per  cent  of  that  metal.  Most  of  the  argentiferous 
zinc  ores  of  the  Rocky  Mountain  States  are  mined  as  lead-zinc  ores 
and  are  subsequently  concentrated* 
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In  all,  26,446,846  short  tons  of  ore  containing  gold  and  silver  were 
mined  and  sent  to  reduction  woifa  in  1908.  This  can  not  be  directly 
compared  with  the  correspon<Ung  total  for  1 907,  because  that  included 
the  whole  tonnage  from  Michigan,  or  nearly  10,000,000  tons,  whereas 
it  has  been  found  possible  m  1908  to  trace  the  relatively  small  silver 

?roduction  of  that  State  to  about  2*000,000  tons  of  copper  ores, 
'aking  these  changes  into  considc ra t i o n  fix'  vi < ^  ]> ro c  1  uc t i un  of  1 007^^ 
was  2§,788,934,  and  that  of  1908,  therefore,  showa  aa  inciease  of^^ 
2,656,912  tons. 

The  division  of  the  tonnage  shows  that  the  siBoeouB  or  dry  and  the 
copper  ores  are  by  far  of  most  importance  with,  vespeetiyiefyy  9.688,930 
and  14,041,795  tons,  against  8,080.601  and'  12,196.676  tcms  m  1907. 

[)ntainmg  gold  and  aitver  was  2|392,030 


The  quantity  of  lead  ores  cont 

tons,  a  decrease  of  about  400,000  tons  compared  with  the  tannaoe 
of  1907.  The  tonnage  of  zinc  ores  increased  somewfaati  to  89,177 
tons,  but  the  lead-zinc  ores  decreased  heavily,  from  1,O4Q,502  torn 
in  1907  to  240,934  tons  in  1908. 

The  tonnage  of  siliceous  ores  increased  notably  in  all  States  ezoqifc 
Oregon,  New  Mexico,  and  South  Carolina.  Nevada  made  the  moat 
striking  gain,  from  628,501  tons  in  1907  to  951|880  tona  in  190S. 
Alaska,  California,  and  South  Dakota  also  made  ffetA  ii 


General  gains  are  also  shown  in  copper  ores,  especially  in  UtalL 
which  gained  over  1,000,000  tons,  and  in  Neyaaa^'  Anaona.  ana 
California.  Less  topper  ores  than  in  1907  were  nixned  in  Alaakai 
Colorado,  Idaho,  and  New'  Mexico.  The  larger  tonnaee  was  mainhr 
due  to  the  beginning  of  the  mining  on  a  great  scale  of  the  ao-callea 
''porphyry  ores"  of  Utah  and  Nevada.  Lead  ores  (Jmihiding  a 
small  amount  of  copper-lead  ores)  were  noined  mainhr  in.  IddiOi 
Colorado,  and  Utah;  out  while  the  great  tonnage  in  Idaho,  chiefly 
from  the  Coeur  d'Alene  mines,  increased  considerably,  tibue  output  of 
Colorado  and  that  of  Utah  was  reduced  to  almost  one-half  of  tnat  of 
1907. 

The  tonnage  of  lead-zinc  ores  of  Colorado  declined  heavily  in  1908, 
and  only  minor  amounts  were  shipped  from  other  States. 

The  greatest  average  extracted  values  in  gold  and  silver  are  found 
in  the  class  of  the  siuceous  ores,  but  they  declined  to  $7.28  per  ton 
in  1908  from  $8.27  per  ton  in  1907.  The  %ures  indicate  $16.68  for 
Nevada,  against  $25  in  1907;  $11.34  for  Idaho,  against  $13.60  in 
1907;  $5.32  for  Arizona,  against  $6.47  in  1907;  $5.09  for  GaEfoinia, 
against  $5.75  in  1907;  $2.28  for  Alaska,  against  $2.30  in  1907;  S3.03 
for  Utah,  against  $3.36  in  1907.  The  tendency  to  lower  avenge 
values  is  manifest. 

The  copper  ores  were  very  much  poorer  in  gold  and  silver:  the 
highest  average  values  of  $16.67  and  $4.68  per  ton  are  founa,  re- 
spectively, in  Colorado  and  Idaho.  In  the  copper-producing  States 
proper  the  values  per  ton  were  very  much  lower;  Utahy  $1.24. 
against  $3.09  in  1907;  Montana,  $1.32,  against  $1.43  in  1907;  ana 
Arizona  $0.54,  against  $0.56  in  1907. 

The  lead  ores  averaged  $3.55  per  ton  in  gold  and  silver,  against 
$5.81  in  1907.  In  Colorado  their  average  precious  metal  value  wia 
$11.58,  against  $7.72  in  1907;  in  Utah  $10.47,  against  $10.02  in  1907; 
in  these  States  a  smaller  tonnage  of  richer  ores  was  mined.  Tbe 
lead-zinc  ores,  chiefly  from  Colorado,  average  $2.01  per  ton  in  gold 
and  silver. 
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The  following  table  shows  the  source  of  gold  in  the  United  States 
in  1908,  by  kinds  of  ore  and  by  States: 

Source  of  gold  in  1908  in  Statu  and  Territories,  as  reported  from  the  mines  to  the  United 
States  Geological  Survey ,  by  kinds  of  ore  andoy  States,  in  fine  ounces.^ 


State  or  Territory. 

Placers. 

Dry  or  slU- 
ceoosores. 

Copper 
ores. 

Lead 
ores. 

Zinc 
ores. 

copper- 

lead-Einc 

ores. 

Lead- 
zinc 
ores. 

Total. 

Ai«bmn^ 

45.72 

768,582.00 

1,406.58 

398.183.66 

8,946.23 

541.85 

13,817.97 

1,947.72 
162,411.06 
73,523.55 
486,210.01 
1,018,355.67 
2,177.16 
,45,417.29 

1,993.44 
933,290.07 
117,646.89 

A^#V& 

2,296.99 
41,640.36 
22,885.83 

5,006.03 

Arlsoiw 

864.84 

310.91 

17,973.93 

80.00 

41.56 

CaLfomia 

907,590.42 

Colomdo 

23,507.39 

4,913.59 

1,078,792.83 
2,719.01 
60,827.33 

21L30 

Qeorcia 

Maho 

8,152.32 

211.30 
32,365.34 
4,629.58 
3,757.09 

2,439.24 

.51 

MMaachoaetts^New 
Hampshire,    and 
Pennsylvania 

Montana 

26,606.01 

3,857.96 

1,122.x 

849.23 

13,186.68 

39.18 

480.95 

29.61 

440.69 

31.98 

942.24 

39.67 

85,473.31 
534,050.81 
9,544.82 
3,867.09 
28,377.64 
2,556.28 
369,932.10 

2,303.44 

7,129.35 

26.27 

1,112.23 

53.01 
14.57 
1.99 

r 

147,913.34 
549,682.27 

Nevada 

New  Mexico 

North  Osrolina. 

14,452.37 
4,716.32 

OrecoQ 

283.73 
3.00 

41,848.05 

Sonlh  Gteolina 

2,508.46 

South  Dakota. 

12.53 

370,425.58 
178.94 

TfnrMMVfw. 

149.33 
111,086.12 

Utah 

47,439.15 
78.85 

10,737.33 
19.98 

19,966.36 
7.74 
2.37 

1.35 

90.17 

10.76 

179,054.60 
118.67 

Vinrftifn       

Washinston 

36.13 
325.37 

11,718.07 

Wyoming 

385.02 

Total 

1.239,240.41 
125,617,373 

2,882,119.84 
$59,578,704 

232,828.52 
$4,812,993 

51,056.98 
$1,055,441 

1.193.6823,799.20 
$24,674   1491. 07n 

4,924.35 
$101,795 

4,435,162.88 

Vataw 

a  Illinois,  Philippines,  and  Porto  Rico  not  incladed. 

General  statement. — ^The  totals  in  this  table  indicate  that  the  placer 
gold  made  28  per  cent  of  the  whole  production,  and  that  gold  from 
siliceous  ores  amounted  to  65  per  cent.  Copper  ores  yielded  only 
5  per  cent,  lead  ores  1  per  cent,  and  mixed  ores  1  per  cent,  a  total 
for  the  base-metal  ores  of  only  7  per  cent,  in  spite  of  an  exceedingly 
heavy  tonnage  of  these  ores.  This  shows  that  it  is  futile  to  look  for 
a  heavily  increased  production  of  gold  from  an  increase  in  the  activity 
of  base-metal  mining. 

Compared  with  the  yield  of  1907,  the  placer  gold  increased  by 
about  $959,000;  the  gold  from  siUceous  ores  increased  by  the  con- 
siderable amount  of  $5,300,000;  the  gold  from  lead  ores  decreased 
heavily  to  less  than  half  of  the  quantity  obtained  in  1907 ;  and  the 
gold  from  mixed  ores  remained  about  the  same  figures. 

Pfacer«.— The  placer  gold  amounted  to  $25,617,373  in  1908, 
against  $24,659,230  in  1907.  The  greatest  production  in  recent 
years  was  attained  in  1906,  when  nearly  $27,500,000  was  recorded. 
As  usual  of  late  years,  Alaska  led,  with  about  $15,900,000,  a  small 
decrease  from  the  production  of  1907.  CaUfomia  yielded  $8,231,187, 
and  here  we  find  tne  principal  source  of  the  increase  of  the  total.  In 
each  of  the  other  States  the  placer  production  was  on  a  much 
smialler  scale.  Oregon  and  Idaho  reduced  their  output  materially, 
in  lar^  part  on  account  of  unfavorable  seasons.  On  the  other  hand, 
dredemg  operations  in  Montana  and  Colorado  greatly  increa 
the  placer  yield  of  these  States. 
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Gold  dredging  has  developed  into  a  most  important  industry  in 
California.  The  yield  from  this  branch  of  mining  in  that  State  in 
recent  years  has  been  as  follows:  1904,  $2,187,038;  1905,  $3,276,143; 
1906,  $5,098,359;  1907,  $5,065,437;  1908,  $6,536,189.  Sixtv-nine 
dredge  boats  were  operating  in  California  in  1908.  The  total  yield 
from  all  dredging  operations  outside  of  California  was  only  $815,584 
in  gold,  divided  between  Alaska,  Colorado,  Georgia,  Idaho,  Mon- 
tana, and  Oregon.  The  corresponding  output  for  1907  was  $571,659. 
Details  can  not  be  given  without  disclosing  the  production  of  single 
operators.  Nineteen  dredge  boats  were  in  operation  as  follows: 
Alaska,  4;  Colorado,  4;  Georgia,  1 ;  Idaho,  5;  Montana,  4;  and  Oregon, 
1.     No  gold  was  reported  from  dredging  along  Snake  River. 

Drift  mining  in  irozen  ground  has  yielded  most  of  the  gold  from 
the  Lower  Tan  ana,  in  Alaska,  and  a  large  part  of  the  gold  from  the 
Seward  Peninsula  is  also  obtained  by  this  method  of  mining.  In 
California  drift  mining  still  remains  an  important  branch,  but  the 
yield  is  declining,  and  was  only  aboat  $390,545  in  1908. 

The  remaining  placer  f^old  is  won  by  the  hydraulic  method  or  by 
surface  sluicing  work,  which  is  practiced  in  all  of  the  placer  States. 
A  very  small  amount  of  placer  gold  is  derived  from  dry  washing  in 
New  Slexico  and  Arizona. 

Dry  and  siliceous  ores. — The  production  of  gold  from  dry  and  sili- 
ceous ores  in  1908  amounted  to  $59,578,704,  against  $54,274,876 
in  1907.  The  States  which  yielded  over  $2,000,000  from  this  source 
rank  as  follows:  Colorado,  Nevada,  California,  South  Dakota,  and 
Alaska.  Compared  with  the  preceding  year,  California,  Alaska, 
Idaho,  South  Dakota,  and  Utah  showed  considerable  gains,  while 
less  amount  of  ^old  was  recovered  from  this  source  in  Nevada,  Mon- 
tana, New  Mexico,  and  Oregon. 

The  division  necessarily  includes  manv  varieties  of  ore,  and  several 
diiVcrcnt  methods  of  reduction  are  applied  to  them.  The  gold  ores 
of  California,  Orotron,  and  Alaska  are  as  a  rule  free  milling,  though 
concentration  and  cyaniding  of  tailin^rs  are  very  often  combined  with 
the  simple  anialtijaniation  ])rocess.  The  ores  of  the  Homestake  mine 
in  South  Dakota  fall  into  the  same  general  class  as  do  the  Telluride 
and  Ouiay  siliceous  ores  and  ores  from  many  scattering  occurrences 
in  Idaho,  Colorado,  and  Arizona. 

In  many  cases  in  Colorado,  in  Yavapai  County,  Arizona,  and  in 
othiM'  places,  the  siliceous  ore  contains  but  little  free  gold  and  is  con- 
centrated without  amal^raniation. 

Th(^  ])an-anial^anuition  ])roccss  for  siliceous  gold-silver  ores  has 
become  ahuost  obsolete,  and  is  used  at  only  a  few  ])laces  in  Montana, 
Nevadji,  Texas,  and  Arizona.  The  siliceous  ores  of  western  Nevada 
at  Cioldlield,  Tonopah.  Khyolite,  and  Silver  IN^ak  are  now  largely 
reduced  in  mills  near  th(*  mines,  and  in  consequence  lower-grade 
ores  can  be  treated.  Full  descriptions  of  tViese  mills  were  contained 
in  the  report  for  \\H)7 .  The  process  often  used  combines  plate 
amali^amation,  concentration,  and  cvaniding. 

The  quart zose  gold  ores  formed  by  replacement  of  limestone  are 
generally  cvanided  and  yield  a  total  of  several  hundred  thousand 
ounces.  Tlie  three  most  ])romin(Mit  localities  are  the  Camp  Floyd 
(Mercur)  district  in  I'tah,  the  Bla<-k  Hills  of  South  Dakota,  tne  Moc- 
casin Mountains,  and  the  Little  Kockv  Mountains  of  Montana. 
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The  dry  or  siliceous  ores  further  include  the  quartzose  ores  of 
Cripple  Creek,  Colorado,  in  which  the  prominent  characteristic  is'  the 
occurrence  of  large  quantities  of  gold  tellurides.  These  ores  are 
partly  smelted,  partly  chlorinated,  and  partly  cyanided,  all  three 
processes  being  applicable. 

There  is,  finally,  a  large  class  of  dry  ores  which  contain  pyrite  and 
other  sulphides,  and  which  are  best  treated  by  the  smelting  process, 
with  or  without  concentration.  Colorado  contributes  by  far  the 
largest  quantity  of  these  ores,  among  which  those  of  Leadville  are  of 
particular  importance. 

Copper  ores. — In  1908  gold  valued  at  $4,812,993  was  obtained 
from  the  treatment  of  copper  ores,  against  $5,625,842  in  1907.  At 
first  glance  it  would  seem  that  with  a  larger  copper  production  in 
1908  than  in  1907  a  correspondingly  greater  quantity  of  gold  should 
have  been  extracted.  There  was,  in  fact,  practically  no  change  in 
Arizona  and  a  notable  increase  in  Montana,  the  two  being  the  most 
important  copper-producing  States;  there  were  also  decided  gains 
in  California  and  Idaho;  but  all  these  could  not  offset  the  great  loss 
in  Utah,  due  to  a  diminished  supply  of  copper  ores  rich  in  gold 
from  the  Tintic  and  Bingham  camps.  Utah  copper  ores  yielded 
only  about  $2,300,000,  or  $1,000,000  less  than  in  1907.  Losses  are 
also  noted  in  the  production  of  Alaska  and  Colorado.  The  relative 
rank  of  the  principal  States  in  the  output  of  gold  from  copper  ores 
was  Utah,  Arizona,  Montana,  California,  Nevada,  New  Mexico,  and 
Alaska. 

The  copper  ores  which  contain  gold  are  chiefly  of  the  sulphide  class. 
Chalcocite  is  the  most  abundant  mineral,  though  in  some  districts 
chalcopyrite  prevails.  Oxidized  ores  are  still  extensively  mined  at 
Bisbee,  Ariz.,  and  Tintic,  Utah;  also  at  the  Snowstorm  mine  in 
Idaho,  and  at  some  other  places.  The  sulphide  ores  are  ordinarily 
concentrated  and  smelted;  the  oxidized  ores  are  smelted  without 
concentration.  The  gold  is  recovered  by  electrolytic  refining  of  the 
copper. 

Lead  ores. — From  lead  ores  and  copper-lead  ores  were  recovered 
in  1908  $1,547,414  in  gold,  agamst  $2,669,439  in  1907.  In  spite  of 
the  great  reduction  of  the  lead  production  in  Colorado  there  ^  was 
little  change  in  the  gold  won  from  lead  ores  in  that  State.  At  Cead- 
ville  special  effort  was  made  to  mine  ores  rich  in  gold.  Lessened 
production  is  recorded  from  Montana  and  Idaho.  The  principal 
cause  of  the  great  decrease  referred  to  above  is  found  in  Utah,  whence 
only  about  $414,000  were  obtained  from  lead  ores,  against  nearly 
$1,000,000  in  1907.  Lessened  activity  at  Tintic  and  Bingham 
camps  was,  here  too,  the  responsible  factor.     The  States  producing 

SAd  from  lead  ores  rdnked  as  follows:  Utah,  Colorado,  Idaho,  and 
ontana.  The  first  two  States  are  far  ahead  of  the  others.  The 
lead  ores  are  mainly  of  the  sulphide  class;  lar^e  Quantities  of  oxidized 
ores  are,  however,  still  furnished  by  the  Tintic  district. 

Zinc  and  zinc4ead  ores. — Only  small  amounts  of  gold  are  recov- 
ered from  zinc  ores.  Montana,  Arizona,  and  Utah  yielded  together 
$24,674,  most  of  it  from  Montana.  Zinc-lead  ores,  chiefly  from 
Colorado,  yielded  $101,795  in  gold,  against  $42,153  in  1907.  Most 
of  the  increased  Colorado  yield  for  1908  came  from  Creede,  not  from 
Leadville. 
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MINEBAL  BESOUBOES. 
DISTRIBUTION  OF  SILVER  PRODUCT  IN  1906. 


The  following  table  shows  the  source  of  silver  in  the  United  States 
in  1908,  by  kinds  of  ore  and  by  States: 

Source  of  silver  in  1908  in  States  and  Territories,  as  reported  frofn  the  minei  to  the  United 
States  Geological  Survey,  by  kinds  of  ore  and  by  States,  in  fine  ounces.*^ 


State  or  Territory. 

Placers. 

Dryer 

siliceous 

ores. 

Copper 
ores. 

Lead  ores. 

Zinc 
ores. 

ores. 

Lead- 
sine 
ores. 

TotaL 

4 

70.104 

258 

71,185 

2,119 

42 

2,687 

278 
31,906 
899,072 
483,483 
5,553,591 
158 
918,094 

' 

282 

Alaska           

33,602 

1,777,266 

1,031,381 

193,206 

135,672 

Arizona 

129,050 

50,600 

1,501,803 

700 

2,104 

1,62Q 

941,aM 

2,806,450 

California :.. 

*7i3!326' 

1.647,278 

Colorado 

8,905,433 

Georgia  

300 

Idaho , 

63i,26i 

6,917,034 
2,051 

905 

7,469,961 

Illinois              

2,051 

Massachusetts,     New 
Hampshire,  and 
Pennsylvania 

6,270 
241,055 

6,270 
241,055 
49.131 

Michigan 

Missouri 

49,131 
301.158 
482,018 

14,870 

Montana           

4,100 
2,013 
153 
114 
5,851 
10 
179 

1,715,386 

8,953.654 

364,335 

1.146 

37,464 

65 

245,083 

8,274,951 
29,321 
24.768 

35,861 

24,743 

41,458 

918 

10,356,199 

Nevada 

9,606,464 
405,044 

New  Mexico 

North  Carolina 

1,2GD 

43,602 

236 

Oregon  . 

287 
151 

South  Carolina 

South  Dakota 

3,500 

248,762 
57,606 

Tennessee 

57,696 

Texas 

435.  U)3 

1U3,285 

21 

59,794 

9,173 

6,570,548 

119 

9,426 



444.336 

Utah  .• 

(i3 

3 

302 

H 

2,620,(>80 

93 

19.211 

3.990 

1,044 

86,132 

9,686 

8,451.338 

Virginia 

236 

Washington.. 

88.823 

Wyoming 

3,996 

159,285 

19.HC.2.0;i8 

14.945.189 

14,049.481 

37,605 

1,099,283 

722,906 

60,875,787 

n  Philippines  and  Porto  Uico  not  inchided  in  above  table. 

General  statement. — The  total  silver  product  for  1908  was,  as 
usual,  divided  cliielly  between  siliceous  ores,  copper  ores,  and  lead 
ores.  The  ])r()porti()n  from  the  various  ores  \vas,  however,  some- 
what difrerent  from  1907.  Only  a  small  quantity  was  recovered 
from  placers,  most  of  which  is  credited  to  Alaska  and  California.  In 
perc(»nta^cs  of  the  total  the  division  was  as  follows:  Siliceous  ores, 
89.1  ])cr  cent;  copper  ores,  29.4  per  cent;  lead  ores  and  lead-copper 
ores,  29.7  per  cent;  zinc  and  zinc-lead  ores,  1.5  per  cent;  and  placers, 
0.3  per  cent. 

7>r?/  and  siliceou.^  ores.—  Tho  total  quant  it  v  from  this  source  was 
19,S()'2,()3S  fine  ounces,  ajrainst  19,0:^S,042  *  ounces  in  1907.  The 
important  States  ranked  as  follows:  Nevada,  Colorado,  Montana, 
Idaho,  Arizona,  California,  Soutli  Dakota,  and  Utah.  The  production 
of  none  of  the  remainin<;  States  reached  100,000  ounces.  The 
increase  noted  above  was  mainly  the  net  result  of  a  loss  of  1,900,000 
ounces  in  Colorado,  and  an  increase  of  about  2,500,000  ounces  in 
Nevada.  Amon<;  the  States  of  less  importance  in  rejrard  to  these 
ores  Idaho.  Texas,  Utah,  and  AVashinirton  increased  their  production; 
but  this  was  offset  bv  decreases  in  Arizona,  New  Mexico,  Oregon, 
and  South  Dakota.  1'he  lar^rer  part  of  these  ores  are  not  silver  ores 
proper,  but  ores  carryin*^  both  silver  and  ^old.  The  ores  of  Tonopah, 
which  now  furnish  most  of  the  silver  from  Nevada,  contain,  by  value, 
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an  average  of  twice  as  much  silver  as  gold.  As  stated  above,  most 
of  these  ores  are  now  milled.  Three-fiftns  of  the  product  of  Colorado 
was  derived  from  the  ores  of  the  '*San  Juan  country/'  which  are 
largely  gold-silver  ores  of  milling  grade  with  some  smelting  ores; 
there  was  no  decrease  in  the  quantity  from  this  source,  but  the  great 
falling  off  was  in  the  low-grade  ores  irom  Leadville  and  Aspen,  which 
contam  little  gold  but  some  lead,  though  not  enough  to  Tbe  classed 
as  lead  ores.  The  product  of  Montana  is  now  mostly  derived  from 
Granite,  Jefferson,  and  Silverbow  counties. 

Silver  is  recovered  from  siliceous  ores  by  amalgamation  or  cyanide 
processes;  some  rich  siliceous  ores  are  smelted,  and  the  silver  is  ob- 
tained by  desilverization  of  lead  bullion  or  by  electrolytic  refining 
of  copper. 

Copper  ore^.-^From  copper  ores  14,945,189  ounces  were  recovered 
in  1908,  an  increase  of  almost  1,000,000  ounces  as  compared  with 
1907.  The  States  ranked  as  follows:  Montana,  Utah,  Arizona,  Cali- 
fomia,  Idaho,  Michigan,  and  Colorado;  none  of  the  other  States  pro- 
duced over  60,000  ounces.  Here,  as  in  the  gold  production,  the 
decreased  output  of  the  high-grade  ores  of  Bingham  and  Tintic  camps 
in  Utah  was  severely  felt,  causmg  a  decrease  for  Utah  of  800,000  ounces. 
This  was  more  than  offset  by  an  increase  of  about  1,100,000  ounces  in 
Montana  derived  from  the  greater  copper  production  of  Butte,  by  an 
increase  from  Shasta  County  copper  ores  of  California  of  about 
700,000  ounces,  and  by  an  increase  of  800,000  ounces  from  the  Arizona 
copper  camps.  The  product  of  Arizona  was  derived  mainly  from 
the  Bisbee,  United  Verde,  and  Silver  Bell  districts  in  the  order 
named. 

Lead  ores. — ^The  total  of  silver  derived  from  lead  ores  in  1908  was 
15,148,764  ounces,  against  17,808,636  ounces  in  1907.  The  important 
States  ranked  as  foUows:  Idaho,  Utah,  Colorado,  Nevada,  Montana, 
and  Arizona.  None  of  the  other  States  reached  a  production  of 
100,000  ounces  from  these  ores.  The  heavy  decrease  of  about 
2,600,000  oimces  was  mainly  due  to  Utah,  which  only  produced 
5,656,680  ounces  in  1908,  and  here  again  the  cause  was  decreased 
activity  at  Bingham  and  Tintic  districts,  as  well  as  at  Park  City.  In 
Colorado  little  change  is  noted.  Comparatively  small  quantities  of 
high-grade  lead  ores  come  from  Leaaville,  and  the  silver  product 
from  this  source  was  mainly  derived  from  Creede  and  the  ''San  Juan 
country."  Oxidized  argentiferous  lead  ores  are  still  furnished  by 
Tintic,  Utah,  Aspen,  Colorado,  and  other  places  in  Colorado,  Arizona, 
Nevada,  and^  New  Mexico. 

Zinc  and  zinc-lead  ores. — ^The  zinc  ores  proper  contributed  only  a 
small  output  of  silver;  such  ores  were  shipped  from  Montana,  Utah, 
and  Arizona.  The  total  product  was  only  37,605  ounces.  The 
zinc-lead  ores  are  produced  chiefly  in  Colorado  and  in  1908  yielded 
about  723,000  ounces,  against  1,475,000  ounces  in  1907.  They  are 
usually .  concentrated  into  zinc  and  lead  products.  The  decrease 
in  the  activity  of  zinc  mining  resulted  in  a  greatly  reduced  yield. 
As  usual.  Leadville,  in  Colorado,  contributea  the  greatest  output, 
but  smaller  quantities  were  also  mmed  in  Utah. 
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By  B.  S.  Butler. 


INTRODUCTION. 

In  the  production  of  metallic  copper  suitable  for  commercial 
purposes  tnree  distinct  processes  are  usually  required,  namely, 
mining,  smelting,  and  renning.  The  Lake  Superior  native  copper 
district  is  the  only  important  producer  where  these  three  processes 
are  not  entirely  distinct.  It  is  possible,  therefore,  to  ascertain  the 
copper  output  of  the  country  by  collecting  statistics  from  the  mines, 
from  the  smelters,  and  from  the  refiners,  and  each  of  these  sets  of 
figures  has  its  advantages  and  its  disadvantages.  The  mine  figures 
have  the  advantage  of  giving  the  most  accurate  distribution  of 
the  production,  but  are  less  accurate  in  total  quantity  of  copper 
recovered;  the  smelter  figures  permit  of  reasonably  accurate  dis- 
tribution and  also  furnish  the  actual  recovery  of  copper  from  the. 
ores  treated  during  the  year;  the  refinery  figures  furnish  the  best 
measure  of  the  copper  made  available  for  commercial  uses  during 
the  year,  but  at  this  stage  of  manufacture  the  accurate  distribution 
to  the  State  of  origin,  or  even  the  separation  of  copper  derived  from 
domestic  and  from  foreign  sources,  is  uncertain. 

Statistics  for  1908  showing  the  production  of  each  of  these  stages 
of  manufacture  have  been  collected  by  the  United  States  Geological 
Survey,  and  are  presented  in  the  following  report. 

Since  the  same  material  passes  through  the  three  processes  of 
manufacture  at  successive  periods,  usuaUy  requiring  two  to  three 
months  from  the  time  it  is  taken  from  the  mine  oef ore  it  reaches  the 
stage  of  refined  copper,  the  year's  production  as  recorded  for  the 
diflterent  stages  does  not  represent  tne  same  materials — that  is,  the 
refinery  production  for  the  calendar  year  1908  represents  the  mine 
production  from  about  October  1,  1907,  to  October  1,  1908.  The 
three  sets  of  figures  representing  the  successive  stages  of  manufacture 
do  not  therefore  necessarilv  agree,  although  they  should  not  differ 
greatly  if  the  condition  of  the  industry  is  normal.  The  mine  and  the 
smelter  figures  will  differ  by  the  difference  in  the  quantity  of  ore, 
matte,  etc.,  in  stock  at  the  beginning  and  at  the  end  of  the  year,  and 
by  the  difference  in  the  quantity  of  copper  reported  by  the  mines 
and  that  recovered  by  the  smelters.  This  difierence  is  due  to  the 
fact  that  considerable  copper  is  recovered  from  sulphur,  lead,  and 
zinc  ores  carrying  values  m  copper  so  low  that  the  mines  do  not 
receive  .pav  for  and  frequently  do  not  report  the  copper  content  of 
the  ore,  although  it  is  eventually  recovered  by  the  smelters.  The 
smelter  and  remiery  figures  will  differ  by  the  increase  or  decrease  in 
stock  of  blister,  etc.,  at  the  beginning  and  at  the  end  of  the  year,  and 
by  the  loss  in  refining. 
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Since  the  smelter  productioo  permits  very  accurate  distribution 
as  to  source  hy  States  ajid  also  gives  the  actual  output  of  copper,  it 
is  considered  in  this  report  as  the  production  of  the  country.  It  is 
made  up  of  the  production  of  blister  copper  and  of  f  urn  ace-refined 
or  ingot  copper  of  the  Lake  district,  plus  the  Michigan  copper  cast 
into  anodes  for  electrolytic  refining^^^^^^^^^^^^^^^^^^^ 


SUMMARY  OF  8TATX8TXC8. 


The  following  statistical  statement  summariaeB  the  oopfMr  indiia^ 
try  in  the  United  States  in  1907  and  1008: 

Suirvmar^  of  stattBiics  of  the  copper  intkiatrif  in  the  United  States  in  1907  and  l^S^  * 


Prodnetloa  orooppen 

Bm«lter  output ,.. ._,. .„.,,. poiiml^. 

lUiMpnaductiion..** *, ,*.  —  .do... 

Kdiaeiy  pnoduGtloii  of  new  ooppei^^ 

Electrolytic.. ,. __ _....do.*, 

LftJw-,-.... ,.,.,,„,,...,,„..„,,,„,.-,.di>.^ 

Caattae...., ..._.....,....... d»*«. 

Total  doTMstte..,.,.... *p.„ 

TotAl  domes ti<?  fuid  foreign , . ,.,.,,,,,,,».  -^- .  .do. , . 

Total  new  and  aJdoopper,,*. „,..,._. ,....*-. ..,do»,, 

Total  ore  tfieft ted .ibort  toni. 

,  Copper  or*  treated ......... „..,*,. _**...*,._*...,.**.*,..... do.,. 

AveiBEe  yield  of  copper ,..-. .....,-, pel  cent 

Imports*.....,. ..^. .„*....., poiapda. 

Exports r in  tefma of  fcftfiedwppef....... .......^..do... 

ConaumpUoa: 

Total  new  copper...,..,,... ».....,.,,...,»,..,. do.,. 

Total  new  aocTold  copper,.. . . . . . , .......: do,  .. 
World'a  produDtlon ......,..-.,.. ..,,.,_....... do.,, 


MI,  m,vn& 


ITS,  531,  H^ 


7M,  371. 437 
l,09Q.001.S3l 

4i6, 400.007 


l»,OOQ,000 


196,503, on 


l.09fi.7lll,m 
l,U7.013.n& 

23,3&B,ff7fi 

2.  OS 


urn. 


PRODUCTION. 


GENERAL  CONDITION  OP  INDUSTRY. 

As  compared  v^nth  the  year  1907,  the  commercial  conditians  of  the 
copper  industry  during  1908  were  very  stable.  The  variation  in  the 
monthly  averages  of  Aew  York  quotations  was  only  1,64  oents^  as 
compared  with  11.90  cents  for  1907.  As  compared  with  the  pnoes 
for  the  years  immediately  preceding,  the  price  of  copper  remained 
low  throughout  the  year,  although  it  was  almost  exactly  the  same 
as  the  average  price  for  the  twenty-five  years  from  1883  to  1907;  the 
average  price  for  1908  was  13.20  cents  and  that  for  the  preoediiig 
period  of  twenty-five  years  was  13  to  13.25  cents.* 

The  year  opened  with  large  stocks  of  copper  on  hand^  althou^ 
several  important  producers  were  restricting  their  output.  Other 
companies,  however,  were  making  their  normal  production  or  even 
increasing  their  output  in  order  to  reduce  costs.  It  soon  became 
apparent  to  the  companies  that  had  reduced  their  output  that  ihsr 
were  doing  so  to  the  advantage  of  their  compe^titors,  and  a  genetml 
resumj)tion  of  production  followed,  so  that  lyy  the  middle  of  the 
year  all  the  leading  producers  in  the  United  States  were  m^lring  |^ 
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normal  or  even  an  increased  production.  The  Great  Falls  plant  of 
the  Amalgamated  Company  was  idle  for  a  considerable  period  after 
the  general  resumption,  but  this  was  due  to  damage  by  nood.  Dur- 
ing the  year  the  mines  of  the  Ely  district,  Nevada,  and  the  Balak- 
lala  mine,  Shasta  County,  Cal.,  began  production;  and  the  Bully  Hill 
mine,  also  in  Shasta  Coimt j,  resumed  operations  after  about  two  years 
of  idleness  while  the  smeltmg  works  were  beii^  rebuilt,  and  the  mines 
of  the  Bingham  district,  Utah,  increased  their  outputs. 

The  domestic  consumption  of  copper  did  not  fall  far  below  that  of 
1907,  which,  with  the  record  export  of  661,876.127  poimds  caused 
by  the  stimulus  of  low  prices,  resulted  in  a  small  decrease  in  stocks 
during  the  year,  though  copper  was  rapidly  accumulating  dxiring  the 
last  months. 

A  notable  feature  of  the  industry  for  the  year  was  the  decrease  in 
cost  of  production.  This  was  brought  about  by  a  general  policy  of 
economy  in  operations,  including  the  lowering  of  wages  and  in  some 
cases  in  the  mining  of  higher-grade  ores.  Probably  the  greatest 
saving  resulted  from  the  increased  efficiency  of  labor,  which  nad  be- 
come notoriously  inefficient  dxuing  the  boom  times  of  preceding  years. 
Many  companies  producing  copper  at  a  high  cost  were  forced  to 
cease  operations  with  the  fall  in  price;  and  still  others  will  come  to 
this  if  present  prices  hold.  However,  according  to  the  statements 
of  producers,  a  large  part  of  the  output  of  1908  was  produced  at  a 

Erofit.  Severid  large  properties,  capable  of  producing  copper  at  a 
}W  costj  have  just  b^un  to  contribute  to  the  output,  and  other 
mines  will  soon  be  adding  to  the  production.  It  therefore  seems 
probable  that  present  demands  for  copper  can  be  met  by  companies 
able  to  produce  it  with  a  reasonable  profit  at  prices  no  higher  than 
those  of  1908.  K  this  is  true,  there  seems  to  De  Uttle  to  encourage 
the  continued  operation  of  developed  mines  that  are  producing  at 
a  loss  under  present  conditions.  The  continued  low  price  of  copper 
would,  however,  naturally  cause  an  increase  in  consumption,  which, 
unless  more  than  balanced  by  increased  production,  would  tend  to 
raise  the  price  to  a  somewhat  higher  level. 

An  important  event  early  in  1909  was  the  formation  of  the  Copper 
Producers'  Association.  This  includes  all  of  the  leading  producers 
of  the  country.  The  object  is  to  collect  and  give  out  accurate  in- 
formation relative  to  the  production,  export,  and  domestic  consump- 
tion of  copper.  The  industry  has  suffered  much  in  the  past  from 
erroneous  reports  and  estimates  concerning  stocks,  etc.,  some  of  them 
published  for  the  purpose  of  influencing  the  market.  The  general 
purpose  of  the  organization  is  to  furnish  accurate  information  to  those 
mterested  in  the  industry.  The  association  issued  its  first  report  on 
Februaiy  10,  1909,  and  nas  made  monthly  reports  since  that  date. 
1^6  usefulness  of  these  reports  seems  to  have  met  the  expectations  of 
the  organizers. 

SMELTER  AND  MINE  PRODUCTION. 
GENERAL  STATEMENT. 

The  production  of  copper  in  1908  by  smelters  from  copper-bearing 
materials  from  the  Umted  States  was  942,570,721  pounds.  The 
production  for  1907  was  868,996,491  pounds,  and  for  1906, 917,805,682 
pounds.    The  production  for  1908  was  the  largest  in  the  histoiy  cT 
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the  industiTt  eitceeHing  the  record  production  of  1906  hj  24,1 
pounds  and  that  of  1907  by  73,574,230  pounds,  or  S,4  per  cent, 

Thfi  yeariy^  production  or  copper  in  the^  United  Statues  from  1S45  to 
1908t  incIusiTe,  together  mth  the  actual  and  rclatlTe  changes  from 
each  precedmg  year,  is  given  in  the  fo]  lowing  table :  | 

I 
Magniiuik  and  growih  of  capptr  prcdaUion  in  tke  Vnit^d  SiaUs  fr&fn  1S43  ic  I9M 

indutw. 


Tmt. 
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^,818,404 
400,061,430 
494.078.274 
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The  figures,  except  for  1908,  are  taken  from  the  previous  volumes 
of  Mineral  Resources  of  the  United  States.  Statistics  from  1882  to 
1908.  inclusive,  are  based  on  the  returns  to  the  Geological  Survey 
by  tne  copper-producing  companies.  Figures  for  the  years  prior  to 
1882  were  compiled  by  the  United  States  Geological  Survey  from  the 
best  sources  available.  Reliable  figures  for  years  previous  to  1845 
are  not  obtainable.  The  year  1845,  however,  marks  the  entrance  of 
the  hake  Superior  district  into  the  ranks  of  producers  and  is  really 
the  beginning  of  important  production  of  copper  in  this  country. 
The  industry  has  shown  a  steady  and  in  recent  years  a  very  rapid 
growth.  The  few  years  when  there  has  been  a  decrease  in  production, 
as  compared  with  the  preceding  jear,  have  in  almost  every  case  been 

J  ears  or  general  financial  depression  or  panic,  and  the  copper  industry 
as  been  Quick  to  recover  when  normal  business  conditions  were 
restored.  The  year  1908  seems  to  be  no  exception  to  the  rule.  The 
year  1907  showed  a  marked  decrease,  due  to  the  financial  panic 
occurring  in  the  latter  part  of  that  year.  The  year  1908  shows  a 
marked  mcrease  over  the  production  of  1907,  and  also  over  that  of 
1906,  and  this  notwithstanding  the  fact  that  the  financial  depression 
extended  well  into  the  year  1908  and  that  copper  production  was 
curtailed  for  a  part  of  the  year.  It  is  expected  that  1909  will  show 
fully  the  normal  increase. 

A  more  detailed  discussion  of  the  fluctuation  in  production  has  been 

Sublimed  in  a  recent  volume  of  Mineral  Resources  of  the  United 
tates^  and  need  not  be  repeated  here. 


SMELTER   RETURNS. 


The  figures  of  smelter  production  for  1908  are  based  on  retilms 
made  confidentially  to  the  Geological  Survey  by  all  known  smelting 
companies  handling  copper-bearing  materials  from  the  United  States. 
To  all  companies  and  officials  wno  have  aided  in  furnishing  this 
information  and  have  given  valuable  time  to  answering  inquines  to 
aid  in  the  accurate  distribution  of  the  output,  sincere  thanks  are  ex- 
tended. The  following  list  gives  the  names  of  the  owning  or  oper- 
ating companies,  the  location,  and  the  final  copper  product  of  all 
known  plants  which  contributed  to  the  copper  production  of  1908: 

Smelting  plants  that  treated  United  States  copper  in  1908. 


Location. 


Company. 


Final  copper  product. 


UN1TK1>  STATES. 


Alaska:  Hadley. 
AriKMia: 

Clifton 

Do. 


°°^: 


Globe. 

Jerome 

MonQd 

Saaoo 

Qdifomia: 

CampoSeoo.. 
WinUuop.... 

Coram 

Kennett 

KartiDei 

Dp 


Alaska  Mines  Secnrities  Co. 


Arizona  Copper  Co 

Shannon  Copper  Co 

Calumet  and  Arizona  Minine  Co 

Copper  Queen  Consolidated  If  ining  Co 

Old  Dominion  Copper  Mining  and  Smelting  Co. 

United  Verde  Copper  Co 

Detroit  Copper  Mining  Co. . 


Southern  Arizona  Smelting  Co 

Penn  Chemical  Co 

Bully  Hill  Copper  Mining  and  Smelting  Co. . 

First  National  Copper  Co 

Mammoth  Copper  Mming  Co 

Mountain  Copper  Co 

Peyton  Chemical  Co 


Matt& 

Blister. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Matte. 

Do. 
Blister. 

Do. 

Do. 
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Smelting  plants  that  treated  United  States  copper  in  190& — Gontmued. 


Location. 


UMITBD  STATES— oontinued. 


California— Contlnaed. 

Needles 

Selby 

Colorado: 

Canyon  City 

Denver 

Do 

Dnraneo 

Leadville 

Pueblo 

SaUda. 

Idaho: 

Ivers 

Ponderay 

Illinois: 

Aurora 

Blue  Island 

Maryland:  Baltimore 

Michigan: 

Hancock 

Do 

Houghton 

Hubbeli 

Missouri:  Fredcricktown. 
Montana: 

Anaconda 

Butte 

Do 

East  Udena 

Great  Falls 


Company. 


Nebraska:  Omaha 

Nevada:  McOill 

New  Jersey:  & 

Chrome 

Maurer 

Newark 

Perth  Amboy 

Now  Mexico: 

Deming 

Oro  Grande 

New  York: 

Black  Rock 

Laurel  Hill 

Oregon:  Takilma 

Pennsylvania:  6  Carnegie.. 
Tennessee: 

Conpc^rhlll 

Isabella 

Texas:  El  I'aso 

Utah: 

Bingham 

Bingham  Junction 

Garfield 

Murray 

Ogden 

Silver  City 

Virginia:  West  Norfolk. . . 
Washington: 

Everett 

Northport 

Tacoma 

Wyoming:  Encampment.. 


Arizona-Mexican  Mining  and  Smelting  Co. . . 
Selby  Smelting  and  Lead  Co.a 

United  States  Smelting  Co 

American  Smelting  and  Refining  Co 

Boston  and  Colorado  Smelting  Co 

American  Smelting  and  Refizung  Co 

do 

do 

Ohio  and  Colorado  Smelting  and  Refining  Co. 

Lost  Packer  Minine  Co 

Idaho  Smelting  ana  Refining  Co 


American  Smelting  and  Refining  Co 

Chicago  Copper  Refining  Co 

Baltimore  Copper  Smelting  and  Rolling  Co.a 

Lake  Sunerior  Smelting  Co 

Suincy  Mining  Co 
ichigan  Smelting  Co 

Calumet  and  Hecla  Mining  Co 

North  American  Lead  Co 


Washoe  Copper  Co 

Colusa- Parrot  Mining  and  Smelting  Co 

Pittsburg  and  Montana  Copper  Co 

American  Smelting  and  Refining  Co 

Boston  and  Montana  Consolidated  Copper  and 
Silver  Mining  Co. 

American  Smelting  and  Refining  Co 

Steptoe  Valley  Mining  and  Smelting  Co 

United  States  Metals  Refining  Co 

American  Smelting  and  Refining  Co 

Balbach  Smelting  and  Refining  Co 

Rari  tan  Copper  W  or ks 


National  Mining  and  Smelting  Co 

Southwest  Smelting  and  Refining  Co.. 


Buffalo  Smelting  Works. . . 

Nichols  Copper  Co 

Takilma  Smelting  Co 

I*ennsylvania  Smelting  Co. 


Tennessee  Copper  Co 

Ducktown  Sulphur,  Copper  and  Iron  Co.  (Ltd.). 
American  Smelting  and  Refining  Co , 

Yampa  Smelting  Co 

United  States  Smelting  Co , 

Garfield  Smelting  Co. « , 

American  Smelting  and  Refining  Co 

I  Independent  Smelting  Co 

I  Tintfc  Smelting  Co 

Eustis  Smelting  Co 


Puget  Sound  Reduction  Co.  o 

Northport  Smelting  and  Refining  Co. 

Tacoma  Smelting  Co.  o 

Penn- Wyoming  Copper  Co 


British  Columbia: 

Greenwood 

TraU 


Aeuas  Calientes:  Aguas  Ca- 
lientes. 


British  Columbia  Copper  Co.  (Limited) 

Consolidated  Mining  and  Smelting  Co.  of  Can- 
ada (Limited). 


American  Smelting  and  Refining  Co.. 


Final  copper  imdaDt 


Matte. 

Lead  tainioe  nutte. 

Matte. 

Lead  tamaoe  matte. 

Do. 

Do. 

Do. 


Lead  tamaoe  matte. 

Matte. 

Casting. 

EleotiolTtlc  and  castbig. 

Anodes  and  L^ke. 

Do. 

Do. 

Do. 
Blister  and  electrolytie. 

Blister. 

Do. 

Do. 
Lead  tamaoe  matte. 
Blister  and  eleetrdjtle. 

Blister. 
Do. 

Electrolytic  and  casttnc. 
Eleotralytio.  " 

Electrolytic  and  casting. 
Electrolytic 

Lead  tamaoe  matte. 
Matte. 

Lake  and  electrolTtie. 

Electrolytic  and  casting. 

Matte. 

Lead  tamaoe  matte. 

Blister. 
Matte. 
Do. 

Blister. 

Do. 

Do. 
Lead  tamace  matte. 
Matte. 

Lead  tamaoe  matte. 
Matte. 

Lead  tamaoe  matte. 


Blister. 
Do. 


Do. 
Matte. 


Blister. 


a  Subsidiarv  of  American  Smelters  Securities  Company. 

b  This  list  does  not  include  a  smelter  In  New  Jersey  and  one  in  Pennsylvania  both  of  which  maka  Ulster 
from  material  solely  of  foreign  origin. 
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Sixty -eight  plants  treated  copper-bearing  materials  from  the 
United  States  in  1908,  as  compared  with  81  in  1907.  Nineteen  plants 
that  were  nroducers  from  Umted  States  ores  in  1907  did  not  produce 
in  1908.  Most  of  these  were  small  plants,  in  several  cases  remote 
from  railroad  facilities  and  in  Consequence  unable  to  operate  under 
the  conditions  of  1908.  Exceptions  to  this  were  the  smelters  in 
Utah  that  were  closed  by. the  courts,  and  3  foreign  smelters  that 
treated  custom  ores  from  the  United  States  in  1907  and  not  in  1908. 

Of  the  6  plants  producing  in  1908  and  not  in  1907,  5  were  either 
new  or  were  undergoing  repairs  in  1907,  and  1  foreign  smelter  treated 
custom  ores  in  1908  and  not  in  1907. 

The  fibres  of  production  represent  the  actual  smelter  recovery. 
For  Michigan  it  is  the  sum  of  the  furnace  refined  copper  and  the  cop- 
per cast  into  anodes  for  electrolytic  refining.  In  tne  case  of  blister 
copper  the  figures  represent  the  fine  copper  content.  A  small 
Quantity  of  electrolytic  copper  was  produced  without  passing 
uirough  the  intermediate  stage  of  blister  copper,  and  some  casting 
copper  was  produced  direct  from  ore  and  matte.  Both  of  these  are 
included  in  the  smelter  production. 

One  large  company  failed  to  report  its  production  of  blister  cojjper. 
In  order  S)  make  the  output  of  this  company  correspond  as  nearly 
as  possible  to  the  basis  of  blister  copper,  tne  copper  content  of  blue- 
stone  produced  in  the  refining  of  the  company  s  output  has  been 
added  to  the  output  of  refined  copper. 

The  following  table  shows  the  production  of  blister  copper  from 
dififerent  sections.  Smelters  that  produced  only  matte  are  not  in- 
cluded in  this  distribution: 

ProduetUm  of  copper  in  1908 ^  apportioned  according  to  locality  in  which  smelted  to  blister , 

in  pounds. 


Lo^mty. 

Domestic.         Fonatgn.fl            Total. 

Aiiwma....... 

S1,Q7S,317 

18,309,841 
5ft,5TS,lM 
H,573,750 

is,7M,aos 

302,040,061 
X5G,O4S,30L 

Michlifan,.... .,-.. 

lS3,425,a08 
SL,flI9.217 

C«lllbrtiM  iud  WftHhfsgtiOii ,,..... „...,... 

mtiiQli.llfaMmTl. Nfbrulrsi. and  WrvnilniF 

6,835,411 

4a,ig»,eo» 

IS,30»,B41 
14,573, 7aO 

Hafyiiiiil,  Hftir  Jen^.&adNew  York.-".-.. -., 

4S,074,e?fi 

TVDDQBMQ 1 V                 ......      ..*.....    ............. 

Totftl  tiT  domMtlft  T^luiti . .  i .  ^ .  L . .  J  J .    .  X . .  I . . . .    M...M.. 

ra7.l«),B7S 

6epdee,aoi 

t,003,82»,3M 

TotflJ  hy  fn/rtirn  Tvlftntt  ,          x  x 

b,m,im 

Gnnd  total  from  dom«stio  oms  ^ 

W2,57tJ.7ll 

•  The  productioii  from  foreign  materials  by  three  plants  is  approximate. 

As  wUl  be  seen  by  comparing  this  table  with  the  table  showing  the 
production  by  States  and  distncts,  with  few  exceptions  pre  is  recmced 
to  blister  copper  before  being  shipped  from  the  district.  The  excep- 
tions in  the  case  of  important  producing  States  are  Michigan  and 
Colorado.  In  the  case  of  the  Michigan  output  the  shippiog  product 
is  high-grade  concentrate  transported  by  lalke  boats  to  Bimalo  at  a 
low  cost.  In  the  case  of  Colorado  the  copper  is  laigely  produced  in 
lead  furnaces  and  shipped  to  Omaha  for  conversion. 

Arizona  treated  considerable  Mexican  ore,  and  ore  and  matte  from 
British  Columbia  were  treated  in  tins  country,  though  not  to  the 
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extent  of  former  years,  the  lai^er  Canadian  plants  reducing  their 
product  to  bUster  for  shipment.  Considerable  matte  from  the 
United  States  were  smelted  in  Mexico,  and  ore  from  the  United 
States  was  reduced  to  matte  in  British  Columbia  and  returned  to 
this  country  for  conversion.  A  lai^e'  tonnage  of  ore  and  matte  from 
foreign  sources  was  treated  by  the  seaboard  smelteris. 

The  following  table  distributes  the  production  according  to  the 
locality  where  first  smelted.  It  differs  from  the  preceding  table  in 
that  it  excludes  from  the  blister  smelters  all  copper  derived  from 
custom  matte  and  includes  the  product  of  matte  smelters  derived 
from  domestic  ores. 

Copper  product  from  domestic  ore  and  concentrates  in  1908,  apportioned  according  to 
locality  in  which  first  smeltedy  in  pounds. 

Alaska,  Oregon,  Washington,  and  Canada 9, 138, 147 

Arizona  and  Mexico 291, 690, 422 

California 40,983,482 

Colorado 12,829,304 

Idaho  and  Wyoming 3,144,609 

Michigan 183,425,808 

Montana 256,678,968 

Missouri,  Nebraska,  and  Illinois 1, 467, 711 

Utah  and  Nevada 80,604,358 

New  Mexico  and  Texas 6,800,146 

Tennessee 19, 568, 666 

New  York,  New  Jersey,  Pennsylvania,  Maryland,  and  Viiginia 39, 154, 606 

945,386,227 

It  will  be  seen  by  comparing  this  table  with  that  giving  the  pro- 
duction by  States  that  there  is  a  very  close  correspondence.  No 
large  copper-producing  camps  of  this  country  in  1908  shipped  their 
ore  or  concentrates  to  any  great  distance  from  the  mines  before 
smelting  at  least  to  matte.  Several  of  the  smaller  camps,  however, 
have  only  matte  smelters,  this  product  being  shipped  for  further 
treatment.  Matte  smelters  procluced  about  36,500,000  pounds  of 
copper  during  1908,  a  marked  rcnluction  from  about  76,000,000 
pounds  in  1007.  This  decrease  is  due  to  the  fact  that  important 
matt(^.  produc(^rs  in  1907  produced  blister  in  1908  and  that  several 
small  matte  smelters  that  operated  in  1907  were  closed  during  1908. 

It  will  be  noted  that  the  total  in  this  table  is  larger  than  that  in  the 

5 receding  table,  showing  the  production  by  blister  smelters.  This 
iffen^nce  is  due  to  the  fact  that  more  matte  was  produced  by  these 
plants  during  the  year  than  was  converted.  In  the  latter  part  of 
1907  some  of  the  small  matte  smelters  were  closed  on  account  of  the 
low  price  of  copper,  and  tluur  stock  of  matte  had  been  entirely  con- 
vert(Hl  by  January  1,  1908.  During  the  year  some  of  these  smelters 
resumed  operations  and  some  new  smelters  began  production.  A 
considerable  quantity  of  mattt^  productnl  by  th(»se  plants  during  the 
year  had  not  reached  the  stage  of  blister  copper  oefore  January  1, 
1909. 

MINE    RETURNS. 

The  figures  of  mine  prochiction  are  based  on  reports  furnished  to 
the  United  States  Geological  Survey  by  all  mines  producing  copper 
in  1908.  These  mines  reported  956,840,578  pounds  of  copper,  or 
14,269,857  pounds  more  than  the  smelters.  In  the  case  of  tne  large 
copper  proaucers,  with  few  exceptions,  the  mines  and  smelters  are 
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under  the  same  mana^emeDt  and  the  two  are  reported  on  the  same 
basis.  In  the  case  of  mines  that  ship  to  custom  smelters  or  have 
only  matting  furnaces  and  ship  their  matte  for  conversion,  there  is 
likely  to  be  considerable  discrepancy,  as  the  mines  may  report  a  con- 
siderable quantity  that  has  not  reached  the  stage  of  blister  by  the 
close  of  the  year  and  is  consequently  not  included  in  the  smelter  pro- 
duction. This  discrepancy  is  more  pronounced  if  a  marked  curtail- 
ment of  production  occurs  at  the  beginning  or  close  of  the  year,  so 
that  there  is  not  the  balance  of  overlap  that  occurs  if  the  industry  is 
in  normal  condition  throughout  the  year.  A  number  of  small  opera- 
tors report  the  copper  in  tneir  ores  on  the  basis  of  conmiercial  assay. 
Considerable  copper  is  also  recovered  by  the  smelters  from  ores  that 
are  treated  primarily  for  other  metals,  the  copper  content  being  so 
low  that  it  is  not  paid  for,  and  consequently  in  some  instances  is  not 
reported  by  the  mines.  At  the  close  of  the  year  there  was  known  to 
be  17,800,000  poimds  of  copper  in  the  form  of  ore  and  concentrates ' 
in  storage  at  the  smelters  in  excess  of  the  quantity  at  the  beginning 
of  the  year,  and  the  actual  quantity  was  probably  still  greater.  This 
would  leave  a  balance  of  about  3,500,000  pounds  in  favor  of  the  smel- 
ters. Approximately  4,000,000  pounds  of  copper  was  recovered 
by  the  smelters  that  was  not  reported  by  the  mmes,  and  if  this  be 
added  to  the  mine  output  it  gives  a  difference  unaccounted  for  of 
about  500,000  pounds,  or  less  than  one-tenth  of  1  per  cent  of  the  total 
output. 

PRODUCTION   BY   STATES. 

Twenty-four  States  and  Territories  contributed  to  the  copper  pro- 
duction of  1908.  The  first  table  on  the  next  page  shows  the  mine  and 
smelter  output  of  individual  States  for  1907  and  1908.  Several 
small  producing  States  are  grouped  to  avoid  disclosing  individual 
production. 

In  the  distribution  of  the  blister  output  to  the  States  of  origin  it 
is  necessary  to  have  reports  not  only  from  blister  producers,  but  also 
from  matte  smelters,  as  the  matte  is  credited  by  the  smelter  that 
converts  it  to  the  State  from  which  it  was  received,  while  the  matte 
smelter  may  have  received  its  ores  from  several  States.  In  the 
adjustment  of  the  products  of  these  matte  smelters  slight  errors  in 
the  distribution  of  the  blister  production  are  probably  introduced. 

According  to  smelter  returns  the  three  leading  copper  States. 
Arizona,  Montana,  and  Michigan,  produced  81  per  cent  of  the  total 
output  of  1908,  as  compared  with  80  per  cent  in  1907 ;  the  five  leading 
States,  including  Utah  and  Califorma,  produced  nearly  93  per  cent 
of  the  tetal  output  in  1908,  as  compared  with  92  per  cent  in  1907, 
87150— M  B 1908,  FT  1 ^13 
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production  of  capper  bp  tmelter  returns  in  1907  and  I90S^  compared  mth  mine  returm 
Jot  Mame  ^€ar§^  by  SiaUt,  in  poumk^ 


State. 


190B. 


FrwlDiDtlaiu 


Baok. 


Ffirceiit> 
age  of 
totot 


Siaalt«rr«- 


Uiros. 


1907. 


Ptnduiiyoo*  ' 


ArlMM .... 

Oilttdniift 

Colorado, 

Idaho 

JftHtfOxtiwrtta. 


Ifontuia..,. 

HeTwla 

N«ir  Hampdiln. 
Havltexloorr... 
■  Ngimr 


Utah* 
VctnumI 

Wealiiiieuiifi- 


0147 

sum 
tm 


L30 


.«3 
.01 


109 


13,90,878 

4.impm 

71,370,370 


385, 8^1 1^ 

lO^oii.ssa 


9,707.299 


aw. 


223, 2M,  700 

351,067,79.1 

i£,5M,7g& 

*lS8,75ft 

e,  112,680 

eaO,9B3 

291,377 

19,459,^1 

afi|B4g,5l2 


219,m.H)3 


7,7M,SQ0 

10,890.7^ 


n7,767,a!a 

530.196,793 


ifis^aoi 

Si,MfiJ97 


34,77& 

30,090 

2,452,049 


Boruth  Carotins 

Tftias... ........... ,„. 

South  BalwCa. ****. .., 

Missouri     and     uiiappHM^ 
tiiia«d..*.*. 


,17 


■  ao,4 


l|GaO,S31 


10,140,140 
544^0iO 
51S,0W 

19,745,113 

096.101 

57.006 

122.^03 

3,099,094 


»I>B^>li.-fk#.v4,r^  , 


1O.90O.O1A 
5S3,083 
554,104 

ie,8Ba,m 

64,2».i»4 

5&.8» 

397.m 

a,3S7,«S9 


03%  711 


«i,xio,aQs 


h 


942,«70,721      9S6,840^£m      8iS,9ae^«l      MT,m.O|A 


o  The  change  from  the  figures  la  the  advanoe  statemiflDt  la  due  to 
by  the  producing  companies  after  the  publication  of  thatatatament. 
o  Includes  Massachusetts. 
c  Includes  South  Carolina. 
d  Missouri  and  all  other  States. 
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In  the  following  table  is  given  the  blister  output  of  the  leading 
copper  districts  of  the  country: 

Blister  copper  production  of  principal  districU  in  190$^  in  paimA, 


District  or  region. 


Butte 

Lake  Superior 

Bisbee 

Morenci 

Bingham 

Olobe 

Jerome 

Shasta  Coimty 

Ducktown 

Ely 

SUverbell 

Coeurd'Alene 

Tintic 

Frisco 

LeadviUe 

Calaveras  County 

Santa  Rita 

Southeastern  Alaska. 

Encampment 

Lucin 

San  Juan 


Total. 
All  others... 


Grand  total. 


State. 


Montana 

Michigan 

Arisona 

do 

Utah 

Arisona 

do 

California 

Tennessee 

Nevada 

Arizona 

Idaho 

Utah 

do 

Colorado 

California 

New  Mexico. 

Alaska 

Wyoming 

Utah 

Colorado 


Appfozfanate 
Bltaroiit- 
pot 


352,800,000 

222,000,000 

129,000,000 

77,000.000 

M,  000^  000 

ao,  000, 000 

96,000,000 
32,600,000 
10,700,000 
9,400.000 
6,700.000 
6,400,000 
5,500,000 
5.500.000 
4,600.000 
4,500.000 
4,000.000 
3.000,000 
2,300.000 
2.300.000 
2,200.000 


917,100,000 
25,400,000 


90,000,000 


ai7 


1.69 
LOO 
.71 

.00 


07.« 


u 

B 
U 
M 
U 
It 

n 
It 

10 
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As  shown  by  the  table,  21  districts  in  1908,  against  22  districts  in 
1907,  produced  more  than  2,000,000  pounds  of  blister  copper  each. 
The  21  leading  districts  in  1908  produced  over  97  per  cent  of  the 
copj>er  output  of  the  country;  the  22  districts  in  1907  produced 
about  96  per  cent.  In  1908,  the  9  leading  districts,  oiJy  1  of  which 
reported  less  than  20,000,000  pounds,  produced  over  91  per  cent 
of  the  total  output,  as  compared  with  a  little  less  than  90  per  cent 
for  the  same  districts  in  1907.  This  shows  the  tendency  toward 
increased  output  by  the  large  producers  and  the  shutting  down  of 
small  mines  that  resulted  from  the  fall  ia  the  price  of  copper.  At 
the  close  of  the  year  the  relative  difference  in  output  between  large 
and  small  producers  was  probably  greater  than  is  shown  by  the 
average  for  the  year,  as  there  was  considerable  curtaUment  or  out- 
put by  some  large  producers  during  the  early  part  of  the  year, 
although  few  of  the  small  producers  had  resumed  operations  at  the 
close  of  1908. 

The  following  table  shows  the  production  for  each  State  for  which 
separate  statistics  have  been  kept  for  the  last  ten  years: 


Production  of  copper  in  the  United  States,  1899-1908,  by  States,  in  p^nds. 

State. 

1^99. 

1900L 

1901. 

lOOd 

1903. 

*t*^l?ir                                       r,       ...L           , 

1,339,590 

147,048,271 

17,770,756 

4,158,368 

778  906 

AWnana ^^. 

California  *  ** „  .,*  * 

193.054,660 

20,221,  «97 

11,613,008 

no,  000 

147.4D0,33S 

22&,120,655 

3,935,441 

556,755 

17.030 

9,584.740 

118,317,764 

3S,5U,225 

7,6^.949 

2ti0,  Iffii 

145,461.498 

407,535 

15,147 

18,354,726 

130,776,011 

33,0fi7,*W 

9,601,783 

4^,511 

150.289,461 

2^,870,415 

0,(a9,t^ 

593,6013 

763,510 

20,110,979 

119,(^4,944 

25,036,724 

6,422,030 

227,500 

170,009,228 

2SGI<903,630 

0,014.951 

104,301 

445,0^ 

23,939,901 

209,297 

889,228 

13,5^,047 
^500.000 

Coktrado  Oi . , ^ 

ldajM>          ,.,  ^*,.***  *.. 

Mirhipnn . 

192, 400, 5TT 

Mntit^nji    ^  ,»,^^»,,,   .*,,»   .*►,., 

272  555  654 

7,:M)0,S32 

N^'Varlai  .       ,.,.^.^   --**,   * *.. 

^  ISO  000 

South  Dakota......... 

173,202 

Utab..      ....... 

38  302  602 

W^hln^D 

80,756 

W  JQdnftW               .  .    ,    r  r  r       i  .   .    .   .    >    . 

3,1D4,627 
4,4lO,li54 

»  3, 500, 000 

4,263,770 
4,S10.48i5 

A  3, 000,000 

2,698,712 
6,600,039 

531.530 

1  023  189 

EactertTdtAtol 

Soutbeni  States 

MJddle  State*..... 

13,855,012 

Lea^l   desJl^eriKra   aod    unap- 

^500,000 

568,660,^1 

00&,  117,100 

602,072,519 

659,506,044 

096,044,517 

SlKte. 

lOOL 

1905. 

t906L 

1807. 

1906, 

Absh*. 

3,043,566 
101,602,868 
2R,fi2»,023 

0,506,944 

2,15S,85S 
3fi8,309,13O 
398,314,604 

5,358,660 

4,900,806 

22a,S54, 461 

l6Hefr7,4gg 

9.404.S30 

7,321, 5S5 

230,287,992 

314,760,5S2 

6,334, 192 

413,292 

840,015 

64,063,500 

223. 33S 

2,530,531 

15,134,192 

6,<3e5.646 

262.506,103 

3fi,153,202 

7. 427. 25.1 

6,578,040 

229,005,730 

204,701,252 

7,099,642 

1,000.0215 

546,65i 

7,034,703 

250,776,437 

33,006,002 

1^,996,490 

9,707,299 

219,131,503 

224,28;i.7S» 

10,  HO,  HO 

1,9W*,  IW 

516, 6&4 

4,43^,830 

Aiiunt.     L.... ....  —  ., ...  , 

2S9,523,2QT 

C^ll^vuK. .,............,..*. 

39,043,835 

Qolonda*  .»..»». — , 

13,943. 876 

IdAb^  *  ».„...,.,._ 

7.256,0*46 

Mk-hJeao 

222,2^,584 

Modtuna..,,, 1,.  *__-.....- 

252,^03,651 

Npf' Mf'^iM'^  J  ^ij^ji.j  ..^..1 .  J , .  1 

4,991,351 
U,  241,372 

^<^v^a  ,,,.    ,        ,^^^^^.,   ^, 

Orfjpcm           *    .  ...k. .*■...>•.* 

271,191 

^l^T^i*        ^*l"*t?'.JIl                                T 

i 100,000 

47,063,680 

063.004 

3,505,629 

15,211,066 
MOO,  000 

5,471 

Utah                         .**  ....-.,.. 

50,329,110 
290.  S23 
100,177 
21,438 
16,400,210 
54,347 

66,416,370 

122,203 

3,0®i,0O4 

096,102 

20,106,822 

e  1,299,043 

71 ,  370, 370 
102,201 

WaAhln£toi]L  *,».. . ,.. 

W  Tftin  inr              «y*^<i»*«h»*b«a4ip 

2, 410, 197 

KjMtffn  alat4i«,..^. ti.... ........ . 

143,002 

Southern  f^Etstei..,.^. ........... 

19,789,698 

Middle ^tAtcs    »... ... 

fl,58(^83t 

Le&d    d«sl]T^l£en    SJid    lump- 

pQf^|<>[|^     ^ . 

80,537,307 

68S,784,2B7 

917,806,682 

866,996,491 

942,670,721 

•  For  serenl  of  the  early  yean  the  production  credited  to  Colorado  includes  the  yield  from  some  QireB  9C 
mocrtain  origiii  which  were  smelted  m  Colorado  plants. 
»  Based  partly  on  estimates. 
c&Mindci  "amvportioDed.'' 
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TONNAGE   AND  YIELD   OF  COPPEB  ORES. 


TONNAOB. 


The  following  tables  show  the  tonnage  and  yield  of  copper  ores 
produced  by  the  mines  of  the  United  States  in  1908.  The  figures 
are  taken  from  the  mine  reports  of  the  various  States,  which  form 
a  part  of  the  volume  on  Mmeral  Resources  issued  annually  by  the 
Geological  Survey.  As  stated  in  a  preceding  section,  a  portion  of 
this  output  was  not  smelted  during  the  year;  but  the  remarkably 
close  agreement  between  the  output  as  reported  by  the  mines  and 
the  actual  recovery  of  metal  by  the  smelters,  as  already  noted,  leads 
to  the  belief  that  the  tenor  of  ores  as  reported  by  the  mines  is  very 
close  to  the  actual  recover}^  of  metal.  The  classification  of  some  of 
the  complex  western  ores  is  a  difficult  and  more  or  less  arbitrary 
matter.  Under  copper  ores  ^  are  classed  those  which  contain  2J  per 
cent  or  more  of  copper,  as  well  as  those  wliich  contain  less  than  tnis 
percentage,  provided  their  principal  value  is  in  copper.  Under 
copper-lead  and  copper-zinc  ores  are  classed  complex  ores  in  which 
copper  is  an  important  constituent.  Considerable  copper  was 
reported  by  the  mines  from  ores  mined  primarily  for  other  metals, 
including  siliceous  gold  and  silver  ores,  lead  ores,  zinc  ores,  pyritic 
sulphur  ores,  and  ores  concentrated  for  values  in  other  metals.  No 
attempt  has  been  made  to  compile  tables  showing  the  tonnage  and 
}aeld  of  tliis  group  of  copper-bearing  ores.  They  yielded  a  total 
of  11,253,776  pounds  of  copper,  or  a  little  over  1  per  cent  of  the 
total  output,  and  10,690,550  pounds  were  recovered  from  old  slags, 
smelter  cleanings,  etc.,  and  precipitated  from  mine  waters. 


Copper  produced  in  1008  from  ores  in  which  copper  constitutes  the  principal  value,  by 

States. 


Copper  OP'. 


'  Short  Icyn.t. 

Ahkska '  ')l.r>0'.) 

Arizona 3, 171J.  16.'» 

California :.13,414 

Colorado 12, 347 

Idaho 107, 4(H) 

MassiK'husftts  unci  N«'\v  Hamp- 
shire   3,710 

Michifran 10,:,:n,'J7I 

Montana 3, 74.'),  .'>7i. 

Nevada 434,  sS7 

Now  Mexico y3, 3.')9 

North  Carolbia  an<l  South  Caro-  ' 

lina I  37 

On^Ron 2,i:« 

TennesstN' MS,s<Ni 

Texas i:«» 

Utah 2,97s4:« 

Virginia l,ft.Hi 

WashinfTton i  «>,  47« 

Wyoming I'.».(r2»i 


CojuxT  in 


I'erc«'nt- 
age. 


tJohlinore. 


Pounds.  I 

4,  :.«.->,  .3r,2  . 

27«i,  r.j^-,,  7.">o 

:iS.743,131  , 

1. «..-..-., S72  ' 

'.»,l^7.'.,M4 

I 

1SS.7.V)  I 

22.'^  2S»1, 7(X»  I 

243,7«H.,:,7I  , 

i:./2S2,3S.-.  , 

r.,o8<i,y:.o  ! 

r..949 

2«H>.S74 

ll»,4.V.<,,Vll 

2.S3«.4 

S3,410,.S43 

2:i.'iK) 

237.:i.s.l 

2,4.'.2,tM'J 


22.2«Mt,\S(l     UL'i..  17."> 


4.  4.-) 

4.  3<; 
3.77  I 
•1.70  I 
4.  ♦14 

2.  :»4 
I.(K^» 

3.  2.') 
1.7r. 
3.  IV 

«.04 
<i.  S2 
1..V, 
10. 20 
1.40 

rs3 

H.  14 


^Fmeouncet. 
I  2,296.99 
I  41,  MO.  36 
I  22,8&').83 
I  .'.,0(K).03 
8, 152. 32 


177.25 


32,090.ri8 
4,r.2U.'^ 
3,757.09 

3.00 
283.72  ' 
149.33  i 


Value  in 

Sliver  in  ore. 

gold  and 
silver  pLT 

ton. 

FifU  ounces. 

33,602 

11.27 

1,777,032 

.54 

1,031,381 

1.99 

193,206 

l»i.  ti7 

631,261 

4.6 

6,270 

1.88 

241,055 

.01 

8,178,514 

1.33 

29,321 

.26 

24,768 

.97 

151 

3.87 

287 

2.82 

I 


11I,08»'..12  , 


2,()20,(iS0 
93  • 
19,200 
3,990  , 


!."7     2:r2,  :,<,(..  72       14,848,507  j 


.05 


1.24 
.08 
1.85 


.50 


2  See  report  on  Gold  and  silver. 
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Copper  ores  concentrated  and  emeltedj  concentrates  produced^  copper  produced  from  each 
class  of  ore,  in  1908,  by  States, 


State. 

Orea  con- 
centrated. 

Conoen- 
tratea  pro- 
duced. 

Copper  In 
concen- 
trates. 

Percent- 
age of 
copper  In 
ore. 

Ores 

smelted. 

Ccmperppo- 

cent- 
age. 

Alw?tfi.... 

Shorttont. 

Shorttont. 

Poundt. 

Short  toiu. 

51,509 

1,907,469 

513,414 

12,147 

107,400 

3,710 

Poundt, 
4,585,362 
215,469,458 
38,743,131 
1,647,872 
9,975,814 

188,756 

4.45 

Arizona 

1,309,897 

248,376 

61,196,292 

2.18 

5.65 

CaUfarnia 

8.77 

Col<Mudo 

200 

25 

8,000 

2.00 

6.70 

Idaho 

4.64 

Maaaaobusetts    and    New 
Hampshire 

• 

2.54 

If  lehifn^ .  . . , 

10,531,271 

8,005,574 

433,500 

53,868 

19 

169,616 

874,331 

38,689 

3,750 

1 

223,286,700 

170,998,935 

14,830,439 

3,817,298 

1,600 

1.06 
2.84 
1.71 
8.54 

4.21 

M^mtanA 

746,662 

1,387 

39,490 

18 

2,133 

618,806 

139 

644,919 

72,797,636 

451,946 

2,269,652 

4,349 

290,874 

19,459,501 

28,364 

30,001,000 

4.02 

Nevada 

16.20 

NewMexkx) 

2.88 

North  CaroUna  and  South 
OarnlinA..           

14.1 

6.82 

Tennrasee 

1.55 

Texas 

ia20 

Utah 

2,331,514 
1,896 
2,783 

121,046      53,409,843 
77              23.C00 
461               3,765 

Lis 

.62 
.07 

2.88 

Virginia 

^'Bfffxingt^ 

3,965 
19,026 

233, C21 
2,452,049 

2.05 

WyomiTR 

6.44 

17,760,522     1,456,372     527,576,472 

1.485 

4,665,534  J398,599,385 

4.27 

Copper  produced  from  copper-lead  and  coppez-zinc  ores  in  1908,  by  States. 


State. 

Copper-lead 
and  copper- 
zinc  orea. 

Copper  In  ore. 

Percentage 

of  copper 

In  ore. 

Arizona ,,...,» 

Short  toru. 

84 

368 

58,236 

15 

297 

2,217 

20 

6,734 

Poundt. 

6,900 

10,803 

2,013,708 

799 

23,981 

805,041 

1,320 

351,743 

4.10 

California       

1.46 

Cokirad"  ,  ,              

1.73 

Idaho r 

2.66 

Montana r 

4.03 

N«Tada r 

6.81 

HfiwUf^xkfo 

3.30 

Utah . . T  X 

2.61 

67,971 

2,714,295 

1.99 
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Ck}pperderk>edfivm€f*ela$$eda»09ppgr4mnng 


Tinbaiemt* 


Totn  toated. 


per  t^coTured- 


ing  old  ^li^gv 


AlkOOA..... >..,.. ..,.>,- 

CalUortil& , 

Colonda ,... 

Idaho „, 

UiBSWJbaietti  wd  Ncvw  Hamp^^^^- 
lI^lllgMl , , ,»... 


NOTwla...  ,. ...„-. 

NvwUexlCD 

NorOi  CsroUna  and  Bcmth  Candlna.. 


if  710 

I,  Tift,  873 
4S7,1IM 

W 


«,97ft,ei3 

313^820,  &5;2 
C»  018. 270 

3ao,g7t 

237,38fi 


^V5$,m 


issi,aio,i^ 


3.77 

2,M 

L06 

L7« 

1.83 


3.08 


m^,M^$n 


a  9,153,907  pounds  of  copper  were  raoorered  from  old  slagB  and  i 
per  was  also  recovered  from  ores  oonoentrated  for  other  loetala. 

b  A  small  quantity  of  copper  was  recovered  from  mine  watan. 

«  A  large  percentage  of  the  copper  was  derived  from  drea  not  nliittliaooppgofi, 

d  Includes  some  copper  derived  from  "mass"  and  "barrel"  ooiqper. 

•Over  7,520,000  pounds  of  copper  was  recovered  from  old  dap,  eto..  •ndpnoVpltaMlftwmlM  vilHi 
Over  500,000  pounds  was  recovered  from  ores  not  classed  as  copper  ores. 

/  Some  copper  was  derived  from  gold  and  other  ores. 

g  Some  copper  was  recovered  from  pyrlto  cinders. 

The  output  of  copper,  copper-lead,  and  copper-zino  ores  mmed  in 
1908  was  22,358,857  tons,  as  compared  with  20,111,265"  tons  in  1907; 
of  this  output,  22,290,886  tons  were  copper  ore  and  67,971  tons  wiew 
copper-lead  and  copper-zinc  ores,  as  compared  with  20,039|484  tonfl 
of  copper  ore  and  71,781  tons  of  copper-lead  and  copper-Eino  ores  in 
1907. 

Of  the  total  of  22,290,886  tons  of  copper  ore,  4,665,634  tons  wm 
smelting  ore  and  17,760,522  tons  were  concentrating  ores,  as  com" 
pared  wi^l^  5,107,500  tons  of  smelting  ore  and  16,295,500  tons  of  con- 
centrating ore  in  1907.  In  1908  copper  concentrating  ores  prodnoed 
1,456,372  tons  of  concentrates,  the  average  concentration  beinff  10.8 
into  1,  as  compared  with  nearly  9  into  1  for  1907.  Elzcluding  tKe  on 
and  concentrates  from  Michigan,  7,229,251  tons  of  oiepiodnced 
1,286,756  tons  of  concentrates,  or  a  concentration  of  about  Ik6  into  1, 

Michigan,  with  10,531,271  tons,  or  over  47  per  cent  of  the  total  ton- 
nage, was  by  far  the  largest  producer  of  copper  ore.  Montana  prcH 
duced  nearly  16  per  cent,  followed  by  Arizona  and  Utah,  in  the  ordsi 
nanied,  with  about  13  per  cent  each.  Next  in  order  w^re  Tennesseo. 
Califomia,  and  Nevada.  Arizona  was  bv  far  the  largest  producer  a 
smelting  ores,  followed  by  Montana^  Utah,  Tennessee,  and  California. 
In  concentrating  ores,  the  producmg  States  were  in  the  foDowiqg 
order:  Michigan,  Montana,  Utah,  Arizona,  and  Nevada. 


•The  figures  for  1907  are  for  materials  smelted;  those  for  1906  tnohideaomaora  audi 
not  smelted  at  the  dose  of  the  year. 
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YIELD. 


The  22,358,857  tons  of  copper,  copper-lead,  and  copper-zinc  ores 
mined  in  1908  yielded  928,890,152  pounds  of  copper,  or  2.08  per  cent 
as  compared  with  2.11  per  cent  in  1907.  If  the  Michigan  output  is 
excluded,  the  yield  of  tne  remaining  copper  ores  is  2.98  per  cent  for 
1908,  as  compared  with  3.10  per  cent  for  1907.    In  1908  copper  ores 

{)roduced  926,175,857  poimds  of  copper,  or  2.08  per  cent,  and  copper- 
ead  and  copper-zinc  ores  yielded  2,714,295  pounds  of  copper,  or  1.99 
per  cent. 

The  4,665,534  tons  of  copper  ore  smelted  yielded  398,599,385 
poimds  of  copper,  an  average  yield  of  4.27  per  cent  copper,  as  com- 
pared with  4.05  per  cent  for  1907.  The  17,760,522  tons  of  concen- 
trating ore  yielded  1.485  per  cent  in  1908,  as  compared  with  1.41  per 
cent  in  1907.  Excluding  the  pr^uct  from  Michigan,  which  vielaed 
1.06  per  cent  in  1908  as  compared  with  1.10  per  cent  in  1907,  the  con- 
centrating ores  from  the  remainder  of  the  United  States  yielded  2.10 
per  cent  copper  in  1908  as  compared  with  1.91  per  cent  in  1907. 

Amon^  tne  important  copper-producing  States,  Arizona  takes  the 
lead  in  tne  yield  of  copper  per  ton  of  ore,  the  average  for  1908  being 
4.36  per  cent.  Califorma  is  second  with  a  yield  of  3.77  per  cent,  and 
Montana  is  third  with  3.25  per  cent.  Tennessee,  Utah,  and  Michigan 
follow  in  the  order  named.  Of  the  States  producing  an  important 
tonnage  of  smelting  ores,  Arizona  avera^ges  highest  in  copper  per  ton 
of  ore,  the  average  yield  for  the  year  being  5.65  per  cent;  Montana  is 
second  with  a  yield  of  4.92  per  cent;  and  California,  Utah,  and  Ten- 
nessee follow,  with  yields  of  3.77,  2.33,  and  1.55  per  cent,  respec- 
tively. In  the  yield  per  ton  of  concentrating  ores,  Montana  leads  with 
an  average  of  2.84  per  cent,  followed  by  Arizona  with  2.18  per  cent; 
Nevada,  1.71  per  cent;  Utah,  1.15  per  cent;  and  Michigan,  with  1.01 
per  cent.  The  Virginia  concentrates  were  produced  largely  from  ores 
rrom  which  the  richer  portions  had  been  hand  sorted.  The  Wash- 
ington concentrates  were  produced  in  a  test  run  of  low-grade  ore. 

In  1908  copper  ores  yielded  232,570  oimces  of  gold  and  14,848,507 
oimces  of  silver,  or  0.0104  ounce  of  gold  and  0.666  oimce  of  silver 
per  ton,  an  average  precious-metal  value  of  56  cents  per  ton.  For 
1907  copper  ores  produced  0.0135  oimce  of  gold  and  0.609  oimce 
of  silver  per  ton.  Exclusive  of  the  Michigan  ores  from  which  the 
silver  was  not  recovered,  about  8,475,000  tons  in  1908,  the  average 
yield  for  the  remaining  ores  was  0.0166  ounce  of  gold  and  1.076 
ounce  of  silver  per  ton.  or  a  combined  precious-metal  value  of  91 
cents  per  ton  of  ore.  For  1907  the  yield,  exclusive  of  Michigan  ores 
that  cud  not  yield  silver,  was  0.022  oimce  of  ^old  and  1.15  oimces 
of  silver  per  ton.  In  the  latter  figures  there  is  mcluded  considerable 
ore  from  which  the  gold  and  silver  were  not  recovered,  namely,  that 
contained  in  copper  trom  the  Clifton-Morenci  district  of  Arizona,  the 
Ducktown  district  of  Tennessee,  and  to  a  less  extent  from  other  dis- 
tricts, which  produced  copper  which  was  not  electrolytically  refined 
and  from  which,  consequently,  the  precious  metals  were  not  recovered. 

Among  the  important  copper-producing  States  California  was  first 
in  the  value  of  gold  and  silver  per  ton  or  ore,  the  average  for  1908 
being  $1.99;  Montana  followed  with  $1.33  per  ton;  Utah  averaged 
$1.24  per  ton;  Arizona,  $0.54;  Nevada,  $0.26;  Tennessee,  $0.05;  and 
Michigan,  $0.01. 
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REVIEW  BY  STATES. 

In  the  following  pages  a  brief  statement  of  the  conditions  affecting 
production  in  the  principal  districts  of  the  country  is  presented,  the 
geological  occurrence  or  the  ores  is  briefly  summarized^  and  the 
tenor  of  ore  from  each  district  is  given  when  this  will  not  disclose  the 
production  of  individual  companies,  the  figures  of  whose  output 
nave  not  already  been  published  in  tneir  annual  report  or  elsewhere. 

Those  desiring  more  detailed  information  of  the  mining  operations 
of  the  districts  are  referred  to  the  reports  on  mine  pr^uction  for 
the  various  States,  which  have  been  published  by  the  United  States 
Geological  Survey  and  which,  with  this  and  other  reports,  form  the 
first  part  of  the  volume  Mineral  Resources  of  the  United  States  for 
1908. 

ALATCA. 

The  blister-copper  production  for  Alaska  in  1908  was  4,438,836 
pounds,  as  compared  with  7,034.763  poimds  in  1907.  This  marked 
decrease  was  due  to  the  fact  tnat  the  Alaska  producers  had  not 
recovered  from  the  unfavorable  conditions  whicn  prevailed  in  the 
latter  part  of  1907,  and  some  of  the  mines  were  unable  to  produce 
copper  at  the  price  that  prevailed  for  1908.  The  production,  as  in 
previous  years,  was  from  the  Ketchikan  and  Prince  WiUiam  Sound 
districts. 

Ketchikan  district, — ^The  Ketchikan  region  was  by  far  the  larger 
producer,  yielding  over  3,000,000  poimds  of  copper.  The  deposits  of 
this  district"  thus  far  developed  are  of  contact  origin.  The  ores  run 
high  in  iron,  being  composed  of  pyrrhotite,  magnetite,  pyrite,  and 
chalcopyrite.  A  part  or  the  ore  was  treated  at  the  HadJey  smelter 
of  the  Alaska  ilines  Security  Company,  which  was  operated  from 
September  5  to  November  15,  and  the  remainder  was  shipped  to  the 
Tacoma  smelter.  Only  the  relatively  high-grade  ore  is  treated  at 
present.     The  ore  carries  rather  low  gold  and  silver  values. 

Prince  William  Sound  district. — ilost  of  the  shipments  from  this 
district  were  from  2  mines  on  Latouche  Island,  though  small  ship- 
ments were  made  by  several  other  properties.  Only  tne  high  grade 
of  ore  can  be  profitably  shipped  rrom  these  mines  imder  present 
conditions.  The  ores'*  are  pyrrhotite,  chalcopyrite,  and  pyrite, 
occurrin<]j  in  shear  zones  in  or  closely  associated  with  greenstone. 

Copper  River  district, — During  1908  the  railroad  was  completed 
from  ( 'Ordova  to  Child^s  Glacier.  This  connects  with  steamers  on  the 
Co])por  and  Chitina  rivers  and  furnishes  easy  access  to  the  Copper 
Kivor  district.  Thus  far  only  one  property — the  Bonanza  mine  of 
the  Kcumicott  Minos  Company,  said  to  be  controlled  by  the  GuffijBn- 
hcim  interests,  has  proved  to  be  of  commercial  importance.  This 
de])()Hit  is  situated  at  the  head  of  Bonanza  Creek,  near  Kennicott 
Glacier.  The  ores*^  are  chalcocite  and  azurite  in  limestone.  The 
onvs  are  (\\troinoly  rich,  and  a  large  tonnaj^e  is  in  sight,  thoiigh  the 
extent  of  the  deposit  has  not  been  determmed.  No  production  has 
yet  been  made  from  this  district  and  none  is  likely  before  1910. 


a  For  dotallod  doscrlptlons  see  Wright,  C.  W.,  and  Paige,  8.,  Bull.  U.  S.  Oeol.  Survey  No.  S45,  1908. 
pp.  »S-1 1  •.;  and  WrtKht.  F.  K.,  ,nd  Wright,  C.  W.,  Bull.  U.  S.  Oeol.  Survey  No.  347. 1908. 

6(Jrant,  U.  S.,  Bull.  U.  S.  Oeol.  Survey  No.  2»4,  1906,  pp.  7H-87;  Moffit.  F.  11.,  Bull.  U.  S.  G^oL 
i?urvey  No.  34.'),  1908,  pp.  176-178;  Grant  and  nispins.  Bull.  U.  8.  Oeol.  Survey  No.  379. 1900,  pp.  87-W. 

cMofflt,  F.  II..  an^Maddren,  A.  G.,  Bull.  U.  S.  Geol.  Survey  No.  846, 10Q6,  pp.  137-176. 
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In  1908  Arizona  produced  289,523^267  pounds  of  blister  copper,  as 
compared  with  256,778,437  pounds  in  1907  and  262,556,103  pounds 
in  1906,  thus  making  a  new  record  for  the  Territory  and  maintaining 
its  rank  as  first  among  the  copper-producing  States,  a  position  which 
it  gained  in  1907. 

Many  of  the  smaller  properties  of  the  Territory  were  not  active 
during  the  year,  owing  to  inability  to  recover  from  the  depression  of 
1907,  but  tne  lar^e  producers  increased  their  output  more  than  to 
counterbalance  tms  loss.  The  greater  part  of  the  production  was 
from  four  districts. 

Bishee  district. — ^The  Bisbee  or  Warren  district,  located  in  southern 
Cochise  Coimty,  was  the  largest  producer,  with  nearly  129,000,000 
poimds  of  blister  copper,  as  compared  with  110,000,000  pounds  in 
1906. 

The  ore  bodies  <*  replace  Carboniferous  limestone  and  are  closely 
associated  with  intrusions  of  granite  porphyry.  The  presence  of 
amphibole,  pyroxene,  garnet,  vesuviamte,  etc.,  associated  with  the 
ores  indicate  contact  metamorphic  origin. 

The  primary  ore  is  largelv  cupriferous  pyrite,  but  the  workable  ore 
bodies  thus  far  developed  nave  resulted  from  a  concentration  of  the 
copper  contained  in  these  primary  ores  by  the  process  known  as 
''secondary  enrichment."  Under  favorable  conditions  this  has  ex- 
tended to  great  depths,  resulting  in  an  extensive  zone  in  which 
kernels  of  the  primary  ore  are  surrounded  by  secondary  sulphides.  In 
the  upper  part  of  the  deposits  the  ores  are  carbonates,  oxides,  and 
native  copper.  In  some  cases  iron  gossans  at  the  surSface  indicate 
the  presence  of  underlying  ore  bodies,  though  in  many  instances  ore 
bodies  have  been  developed  where  there  were  no  surface  indications 
to  point  to  their  presence.  In  the  early  days  of  the  Copper  Queen 
mine,  the  copper  produced  was  practicallv  all  from  oxidized  ores 
carryTng  above  20  per  cent  copper.  With  tne  improvement  in  metal- 
lurgicid  treatment,  lower-grade  ores  have  been  more  extensively 
treated,  and  of  late  years  the  percentage  of  copper  derived  from 
sulphides  has  been  steadily  increasing,  till  at  ]^esent  it  probably 
nearlv  e(]uals  that  derived  from  oxidized  ores.  During  1908  bodies 
of  sulphide  of  smelting  grade  were  developed  in  the  lower  workings 
of  the  Calumet  and  Arizona  and  the  Superior  and  Pittsburg  mines. 
Oxidized  ore  has  been  developed  in  the  Lowell  mine  of  the  Copper 
Queen  Company,  and  also  sulphide  bodies,  at  a  depth  of  1,400  feet. 
and  oxidized  ores  have  been  encoimtered  on  the  1,350-foot  level  or 
the  Hoatson  shaft  of  the  Superior  and  Pittsburg  mines. 

At  the  present  time  the  ^ade  of  ore  to  be  mmed  is  a  matter  to  be 
determined  by  the  possibility  of  profitable  treatment.  During  1908 
the  average  copper  content  of  ores  for  the  district  was  between  6  and 
7  per  cent.  Tne  annual  reports  of  the  Calumet  and  Arizona  and  the 
Superior  and  Pittsburg  companies  show  that  the  copper  content  of 
ores  treated  for  the  year  as  taken  from  the  mine  was,  respectively, 
4.68  and  4.38.  The  gold  and  silver  content  per  ton  of  refined  copper 
for  the  same  compames  was,  respectively,  $16.72  and  $11.06 

•  For  detelM  jwlotietl  report  see  Raoaome,  F.  L.,  Prof.  Paper,  U.  S.  Geol.  Survey.  No.  21, 1904. 
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Development  is  carried  on  by  means  of  vertical  shafts,  and  the 
S5[uare  set  and  filling  system  is  mainly  employed  in  the  mines.  The 
timber  charge  is  an  important  item  m  the  cost  of  extraction  of  the 
ores. 

The  production  in  1908  was  principally  from  the  Copper  Queen,  the 
Calumet  and  Arizona,  and  the  Superior  and  Pittsburg  mines.  The 
Shattuck-Arizona  mine  also  contributed  to  the  output  of  the  year. 

During  the  year  the  Copper  Queen  installed  a  new  system  of  han- 
dlinf^  ore.  This  consists  of  an  electric  haulage  system  undergroimd. 
the  hoisting  of  all  the  ore  in  skips  through  the  Sacramento  shsift,  ana 
a  belt-conveyer  system  for  loading  the  cars  at  the  surface. 

Improvomonts  were  made  in  the  smelting  plants  at  Douglas  of 
both  th(^  Coppor  Queen  and  the  Calumet  ana  Arizona,  the  latter 
company  adding  a  new  furnace  to  its  plant  and  largely  increasing  its 
snK^Iliiig  ca])acity.  The  district  is  served  by  the  El  Paso  and  South- 
westeni  Kaihoad,  controlled  by  Phelps,  Dodge  &  Co.  Both  coal 
and  oil  an*.  us(h1  as  fuel  for  the  production  of  power. 

Jerome  district. — The  Jerome  district  of  Yavapai  Coxmty  produced 
about  36,000,000  pounds  of  blister  copper  in  1908,  as  compared  with 
33,000,000  pounds  in  1007  and  38,000,000  in  1906.^ 

The  following  description  of  the  principal  mine  in  the  Jerome  dis- 
trict is  quoted  from  L.  C.  Graton:* 

The  United  \'erclo  ore  body  occupies  a  zone  of  shearing  bo  intense  that  the  con- 
taining rock,  a  rather  basic  porphvry,  has  here  been  converted  into  a  schist.  Pyrite, 
chalcopyrite,  and  some  zinc  blende,  with  varying  amounts  of  quartz,  have  in 
places  partially  or  completely  replaced  this  schist,  and  in  other  places  the  schist  is 
injected  by  vein  lets  and  stringers  of  sulphides  and  others  of  auartz.  As  a  rule  the 
more  massive  sulphide  ore  contains  more  iron  and  zinc,  while  tnat  consisting  of  alter- 
nating bands  of  sulphide  and  schist— the  so-called  "slaty  "  ore — carries  a  much  higher 
pro]>ortion  of  chalcopyrite.  The  ores  are  undoubtedly  of  pre-Cambrian  age,  like  the 
inclosing  rocks,  and  are  wholly  independent  of  the  Devonian  sediments  which  almost 
overlie  the  deposit.  Almost  the  entire  output  in  1907  came  from  sulphide  ores,  but  a 
little  oxidized  ore.  rather  high  in  gold,  added  to  the  production.  The  ores  mined  are 
all  of  siiu'lting  gra<le  and  carry  a  high  percentage  of  copj>er,  the  average  yield  in  1907 
having  l)oen  consiileraljly  above  that  of  the  Bisbee  camp  and  much  higher  than  that 
of  the  othor  largo  pyritic  dcfxtsits  of  lUngham,  Utah;  Shasta  County,  Cal.;  and  Duck- 
town,  Tcrin.  The  content  of  the?  ores  in  gold  and  silver  is  decideSly  higher  than  in 
any  othor  of  the  large  Arizona  ("oppc^r  camps  and  far  above  the  precious-metal  yield 
of  the  pvrrhotite  ores  of  Ducktown,  althougn  not  very  different  from  that  of  the  bing- 
ham  and  ShasUi  County  ores. 

So  far  as  present  develo]>ments  have  shown,  the  ore  bodv  is  an  irregular,  rudely 
lenticular  mass  of  large  dimensions.  The  surface  outcrop  of  the  lens  was  about  800 
feet  long.  The  shoot  ])itrhes  northward  and  undoubtedly  extends  along  the  pitch 
bevond  and  holow  the  region  ex])lorod  to  date. 

Extraction  is  effeoied  throuLrh  shafts,  ahhough  there  is  a  tunnel  reaching  the  500- 
foot  le\('l,  and  a  new  tunnol  is  ])oiii«r  dri\on  in  lo  strike  the  lowest  level  oi  the  new 
l,0<)0-fo()i  shaft.  Motor  haulage  is  usoj]  on  the  principal  levels.  Square  setting  is 
employed  only  where  absolutely  necossarv,  and  tlie  use  of  timber  is  avoided  as  much 
as  ])ossil)le,  owing  to  danuc.T  from  tires.  Native  round  timber  is  the  kind  most  used. 
The  system  now  prevailinir  is  overh(»ad  stopinix  with  horizontal  back,  and  filling 
kept  up  within  working  distanci'.  W(»rk  is  carried  on  in  certain  portions  of  the  "fire 
country"  by  the  employment  of  the  plenum  air-prci-sure  system  originated  at  Iron 
Mountain,  (''al.  The  developed  workin-^'s  are  not  very  wet.  but  considerable  surface 
water  liiids  its  way  into  the  mine  throuuh  the  caved  ground,  and,  passing  through  the 
burning  sloi)es,  t:ikes  up  copper  an<l  sulphuric  aci«l.  An  extensive  system  of  flumee 
allows  the  ])recij>itation  of  most  of  this  copper.     The  district  is  served  bv  a  narrow- 

fage  line  owned  by  the  ompany,  \vhich  connects  with  the  Santa  Fe,  l^rescolt  and 
*hoenix   Railway.'    Oil  is  the  principal  fuel.     Euro]>ean  labor  is  extensively'  em- 
ployed, but  th(»  wages  are  high,  the  <laily  pay  for  work  in  the  *'  iirc  countr\''*  being  $4. 

a  Graton,  L.  V.,  Mineral  lU-sourcos  U.  S.  for  1907,  pt.  1,  U.  S.  Geol.  Sun-ey,  1908,  p.  5W. 
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grade  ores  are  lower  in  sulphii 
ore  extracted  from  stopee  which  had  been  on  fire  for  several  years  is  oxic[ized  only 
alij^htly,  and  not  at  all  except  along  fractures.  Limestone  flux  is  quarried  along  the 
railroad  near  the  mine.  Siliceous  material  is  encountered  in  the  workings  in  sufficient 
quantitjr  to  supply  converter  lining.  The  coke,  which  averages  10  per  cent  of  the 
charge,  is  from  Colorado.  The  settling  of  the  ground  under  and  around  the  smelter 
appears  to  have  ceased,  and  a  new  20-foot  furnace  was  added  in  1907. 

The  ground  considered  as  ore  reserves  in  1902  was  lost  to  immediate  availability  bv 
the  fire  and  the  attendant  caving.  These  stopes  are  now  gradually  being  reclaimea, 
but  most  of  the  ore  now  being  mined  comes  from  stopes  that  were  unniown  three 
years  ago. 

Several  companies  in  the  Jerome  district  were  engaged  in  explora- 
tion in  1908,  but  no  important  deposits  have  yet  been  developed. 

ClifUynrMorenci  district — The  deposits  of  this  district  are  at 
Morenci  and  Metcalf,in  the  eastern  part  of  Graham  County.  During 
1908  the  district  produced  nearly  77,000,000  pounds  of  blister  copper 
as  compared  with  63,000,000  pounds  in  1907. 

The  copper  ores**  of  this  district  occur  as  contact  deposits  in 
Paleozoic  mnestones  and  shales  which  have  been  intruded  by  stocks 
and  dikes  of  porphyry,  and  as  disseminated  deposits  mainly  in  the 
porphyry. 

The  original  ores  in  both  types  were  pyrite  and  chalcopyrite  of 
too  low  grade  to  be  of  economic  importance.  The  workable  bodies 
have  resulted  from  the  process  of  secondary  enrichment.  The  ore 
bodies  in  the  lime  were  formed  in  certain  beds  favorable  to  deposition 
and  this  produced  roughly  tabular  bodies  nearly  parallel  to  the 
stratification  of  the  lime.  Alteration  of  these  bodies  has  produced 
carbonates  which  formed  most  of  the  workable  ores  in  the  hmestone. 
These  are  now  nearly  exhausted. 

The  disseminated  ores  occur  in  highly  altered  porphyry  adjacent 
to  fissure  veins.  The  copper  content  of  the  upper  portion  of  these 
deposits  has  been  leached  and  deposited  on  the  pyrite  lower  down  as 
chalcocite.  This  has  produced  a  zone  of  commercial  ores,  varying 
in  thickness,  but  usually  not  extending  below  a  depth  of  400  feet. 
The  Coronado  mine,  which  is  in  a  fault  fissure,  has  been  developed  to 
a  much  greater  depth.  The  greater  portion  of  the  copper  of  the 
district  is  derived  from  concentrating  ores  containing  cnalcocite  in 
altered  porphyry. 

For  1908,  the  yield  of  copper  from  concentrating  ores  was  about 
2.2  per  cent,  and  from  smelting  ores  a  little  over  4  per  cent.  About 
72  per  cent  of  the  copper  is  derived  from  concentrating  ores.  The 
precious-metal  content  is  so  low  that  for  much  of  the  output  of  the 
district  it  is  not  f o\md  profitable  to  refine  the  product  electrolytically 
to  recover  this  content  if  the  copper  is  otherwise  suflBciently  pure  to 
be  put  on  the  market. 

The  fact  that  the  re^on  is  one  of  considerable  relief  and  that  the 
workable  copper  deposits  in  general  are  in  the  higher  ground  permits 
the  opening  of  most  of  the  deposits  by  timnels  and  insures  a  practical 
freedom  from  water  in  the  mmes. 

The  smelters  handled  during  1908  about  258,000  tons  of  smelting 
ore  and  208,000  tons  of  concentrate,  representing  about  1,528,976 

•  Tm  detailed  leport  ol  the  CUfUm-Morend  dJstrict,  see  Llndgren,  W.,  Prof.  Paper  U.  8.  Geol.  So* 
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tons  of  ore  mined.  The  district  is  served  by  the  Arizona  and  New 
Mexico  Railroad,  owned  by  the  Arizona  Copper  Company. 

Glohe  district. — The  Globe  district  of  Gila  Coimty  produced  about 
36,000,000  pounds  of  blister  copper  in  1908  as  compared  with 
35,000,000  in  1907.  The  output,  as  in  previous  years,  was  derived 
largely  from  the  Old  Dominion  and  the  United  Globe  mines. 

The  ore**  deposits  occur  as  roughly  lenticular  replacement  bodies 
in  limestone  and  fault  lodes  or  fissure  zones  in  the  oiabase.  The  ore 
that  has  been  thus  far  extracted  from  the  limestone  deposits  has  been 
largely  oxidized  while  much  of  the  ore  in  the  diabase  is  enriched  sul- 
phides. This  enrichment,  under  favorable  conditions,  has  extended 
at  least  to  the  sixteenth  level,  1,200  feet  below  the  surface.  In  the 
United  Globe  some  bodies  of  primary  sulphide  ores  of  commercial 
grade  have  been  developed.  In  the  early  days  of  the  distnct  prac- 
tically all  the  copper  was  derived  from  oxidized  ores,  but  the  per- 
centage of  sulphide  ore  has  ^adually  increased  till  at  present  it  is 
more  important  than  the  oxides,  about  70  per  cent  or  the  copper 
recovered  from  ores  mined  during  the  year  1908  being  from  sulpnur- 
bearing  ores,  and  this  will  probably  soon  be  the  main  ore  of  the  dis- 
trict. The  ores  vary  greatly  in  richness,  and  the  copper  content  of 
ores  treated  is  largely  controlled  by  conditions  that  permit  of  profit- 
able working  of  the  lower  grade  ores.  During  1908  the  ores  yielded 
about  4^  per  cent  copper.  A  little  over  one-tliird  of  the  ores  were 
concentrated  in  the  proportion  of  about  3  into  1.  The  gold  and 
silver  content  of  the  ores  are  low,  the  average  yield  for  the  year  being 
about  0.4  cents  per  pound  of  copper. 

During  the  last  two  years  large  deposits  of  low-grade  disseminated 
secondary  sul])hi(lo  ore  have  be(^n  dc^veloped  in  the  Miami  district, 
about  6  iiiilcs  west  of  Globe.  On  the  Miami  property,  w^hich  is  the 
most  extensively  developed,  the  ore  body  has  been  opened  on  the 
270-foot,  370-foot,  and  470-f()ot  levels,  and  is  being  developed  on  the 
570-fo()t  lev(4.  In  the  u])])er  levels  the  ore  carries  about  3  per  cent 
C()])])('r,  but  on  the  lowest  level  it  is  reported  to  have  dropped  to  about 
2i  per  cent.  Acconling  to  statenicMits  by  the  management  13,000,000 
tons  of  ore  wore  (levelo])e(l  by  June  1,  1909.  A  railroad  is  being 
built  from  (Uobe  to  the  district,  and  a  concentrating  mill  is  under 
construction  by  the  Miami  Cop])er  Coni])any. 

During  the  year  the  Old  Dominion  j)lant  treated  ores  from  Cali- 
fornia, from  the  Co])])er  Queen  and  otlier  Arizona  mines,  and  from 
Cananca  (Mexico).  The  district  is  served  bv  the  Gila  Valley,  Globe 
and  Xorthern  Railway,  a  branch  of  the  vSouthern  Pacific. 

SUv<rhcll  dis'trict. — During  the  year  the  Southern  Arizona  Smelting 
Com])anv  enn-tcMl  a  second  furnace*  and  greatly  increased  the  capacity 
of  its  sni(»lt(U'  at  Sas(*o.  The  ])lant  hci!:an  ()])crations  February  1,  1908, 
and  a  sch'oikI  l)last  furnace  was  blown  in  November  1,  1908.  The 
ores  of  the  district  occur  in  altered  liniestoiu*  associated  with  ])or- 
phyry  intrusiv(\s.  The  (Hstrict  ])ro(luce(l  about  0,700,000  pounds  of 
blister  cop])(u-  in  IDOS.  Th(^  ores  yicdd  about  3  ])(M'  cent  co])per  with 
low  ]>reci()us  metal  values. 

Otlt(r  (listr'icts.  Most  of  the  smaller  smelters  of  the  Territory  were 
closed  during  the  year,  and  consecjuently  the  districts  de])endmg  on 
these  showed  little  pnxhiction  during  11M)S. 

a  VoT  dftailiHi  lU'COiiiit  mo  Kuiiioin*',  F.  I...  I'rof.  rui)er  U.  S.  (icol.  Survey  No.  \'2,  l«r2. 
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Development  work  continued  in  the  Mineral  Creek  district  of  Pinal 
County,  being  especially  active  during  the  latter  part  of  the  year. 
The  Kay  Consolidated  Copper  Company  has  a  large  body  of  low- 
grade  disseminated  chalcocite  ore,  estimated  by  the  management  early 
in  1908  to  be  20,000,000  tons,  blocked  out.  The  ore  is  reported  to 
average  about  2  J  per  cent.  The  property  is  being  extensively  pros- 
pected by  means  of  chum  drills. 

The  Courtland  district  of  Cochise  County,  35  miles  northeast  of 
Bisbee,  is  a  new  district  that  may  prove  to  be  a  large  producer. 
During  the  year,  the  Copper  Queen,  the  Calumet  and  Arizona,  and  the 
Great  Western  Copper  companies  have  done  considerable  develop- 
ment work  with  encouraging  results.  The  ore,  which  is  oxidized, 
occurs  as  replacement  along  fractures  in  limestone  and  also,  to  some 
extent,  in  altered  limestone  close  to  intrusive  areas.  Branch  lines 
connect  the  camp  with  Douglas  and  the  Southern  Pacific,  and  the 
district  will  probaDly  produce  considerable  ore  before  the  close  of  1909. 

The  building  of  the  Arizona  and  California  Railroad  from  Wicken- 
burg  to  Parker  has  opened  up  a  new  territorv  in  southern  Mohave  and 
northern  Yuma  counties.  There  was  considerable  activity  in  the  dis- 
trict during  1908,  especially  at  Bouse. 

The  Humboldt  smelter  of  the  Consolidated  Arizona  Smelting  Com- 
pany, Yavapai  County;  the  matte  smelter  of  the  Saddle  Mountain 
Company,  at  Christmas,  Gila  County;  the  Helvetia  Copper  Company, 
at  Helvetia,  Pima  County;  and  the  Duquesne  Mining  and  Reduction 
Company,  at  Duguesne,  Santa  Cruz  County,  were  all  idle,  and  in  conse- 
quence the  districts  dependent  on  these  plants  showed  little  activity. 

CALIFORNIA* 

The  production  of  blister  copper  in  California  for  1908  was 
39,643,835  pounds,  as  compared  with  33,696,602  pounds  for  1907,  an 
increase  of  5,947,233  pounds.  The  production,  as  in  previous  years, 
was  largely  from  the  Shasta  Coimty  belt,  and  most  of  the  increase  is 
credited  to  that  district. 

Shasta  district. — The  Shasta  County  belt  is  situated  in  the  Klamath 
Mountains,  at  the  head  of  the  Sacramento  Valley,  a  few  miles  north 
of  Redding.  The  Sacramento  River  crosses  the  belt,  separating  it 
into  eastern  and  western  portions.  The  eastern  portion  contains  the 
Bully  Hill  and  the  Aftertnought  districts,  and  the  western,  the  Iron 
Mountain  and  the  Little  Backbone  districts. 

The  district  produced  about  32,500,000  poimds  of  blister  copper  in 
1908,  as  compared  with  about  28,000,000  m  1907. 

In  the  early  days  the  gossan  croppings  were  worked  for  precious 
metals,  but  it  was  not  imtd  1897  that  the  district  assumed  importance 
as  a  copper  producer. 

The  coimtry  rock  « is  a  soda  granite  porphyry  intrusion  of  probable 
late  Triassic  age.  The  ore  bodies  have  replaced  this  rock  along  zones 
of  shearing.  In  the  western  district  the  ores  thus  far  developed  are 
large,  flat  5^g>  more  or  less  tabular,  bodies  of  no  great  vertical  extent. 
In  the  eastern  district  they  have  more  the  character  of  veins  and ,  locally, 
form  deposits  in  the  adjoming  sediments.     The  ore  in  the  western  dis- 

•  Diller.  J.  8.,  Redding  foUo  (No.  138),  Geol.  Altas  U.  8..  U.  8.  Geol.  Survey.  1906;  BuU.  U.  S.  Qeol. 
r  No.  213, 1903,  pp.  123-132;  BuU.  U.  S.  Geol.  Survey  No.  225, 1904.  pp.  160-179.  A  report  based  <m 
I  lnT<«ttgitlon«  of  the  ore  deposits  Is  now  In  course  of  preparation  by  the  Survey. 
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trict  is  pyrite^  with  a  small  percentage  of  chalcopyrite;  in  the  eastern 
district  sphalerite  becomes  an  important  constituent. 

Kich  secondary  sulphide  ores  were  found  imderiyin^  the  gossan  at 
Iron  Mountain  and  Bulljr  Hill,  but  these  have  been  e:diaustod. 

The  ores  carry  values  in  precious  metals,  those  of  the  eastern  dis- 
trict being  rich  m  them.  The  average  metal  content  of  ores  smelted 
in  the  district  for  1908  was  3.2  per  cent  of  copper,  with  $1.86  in  gold 
and  1.88  ounces  of  silver,  valued  at  $0,996  per  ton.  The  combmed 
precious  metal  content  is  equivalent  to  4.4  cents  per  pound  of  copper. 
A  large  tonnage  of  ore  is  blocked  out  in  the  mines  or  the  district. 

The  producmg  companies  in  1908  were  the  Moimtain  Copper, 
Balaklala,  Trinity,  Mammoth,  and  Bully  Hill  companies.  The  Great 
Western  Gold  Company's  property  at  Ingot  was  not  operated  during 
1908.  All  of  the  ore  is  smelted  in  the  district,  except  that  of  the 
Mountain  Copper  Company,  which  during  1908  was  treated  at  its 
Martinez  plant  on  San  Francisco  Bay."  In  addition  to  local  ores,  the 
smelters  treated  ores  from  Nevada,  Utah,  and  Oregon.  A  lar^e  ton- 
nage of  the  low-grade  gold  quartz  ores  of  the  district  was  used  oy  the 
smelters  of  the  western  district  to  flux  their  ores.  Pyrite  smelting  is 
successfully  ]>racticed  throughout  the  belt.  In  the  eastern  district 
hot  blast  is  used  in  the  smelting  of  ores  which  are  high  in  zinc. 

Tliree  smelters  were  operated  in  the  district  during  1908:  The  Mam* 
moth  smelter  of  the  Mammoth  Copper  Mining  Company  at  Kennett, 
the  Bully  Hill  smelter  of  the  Bully  llill  Copper  Mining  and  Smelting 
Coinj)any  at  De  Lamar,  and  the  Balaklala  smelter  or  the  First  Na^ 
tioiial  Co])])er  Conn)any  at  Coram.  During  the  latter  part  of  the 
year  the  iNlountain  Copper  Companv  operated  its  McDougal  roasters, 
treating  the  iines  from  the  mines  before  shipment  to  the  Martinez 
plant. 

The  Miinnnoth  plant  was  operated  throughout  the  year.  The 
original  ])laut  was  enlarged  during  1907  by  the  addition  of  2  new  blast 
furnaces,  a  converting  plant  with  2  converter  stands  and  8  shells,  and 
of  other  improvements.  The  Bully  Hill  smelter,  which  has  been 
rebuilt  during  the  last  two  years,  was  again  blown  in  in  April,  1908. 
The  pliinl  consists  of  2  blast  furnaces  and  a  reverberatory  with  Mc- 
DouLral  roasters.  The  converter  plant  has  not  been  rebuilt.  During 
19()S  the  mntte  was  converted  at  the  Mammoth  smelter.  The  new 
l^alakhihi  sm(»lter,  which  was  blown  in  in  October,  has  3  blast  fur- 
naces and  a  reverberatory  with  McUougal  roasters,  and  2  converter 
stands  witli  (>  sliells.  The  convert(M*s  were  operated  only  a  few  da}^ 
at  th(^  close  of  the  year,  and  only  a  small  ])()rtion  of  tiie  matte  pro- 
duced was  converted  in  190S.  During  the  year  464,105  tons  of  ore 
were  tn\-i.t(Ml  at  \\w  smelters  in  this  district.  With  the  existing  plants 
in  full  ojxM'ation  the  district  will  show  a  marked  increase  in  output 
in  1901). 

Electric  ])ower  is  used  almost  exclusively  at  both  mines  and  smelt- 
ers. Much  of  the  coke  foi*  smelting  comes  from  Australia.  The  dis- 
trict is  scM'ved  by  tlu^  Southern  Pacific  Kailroad,  short  branches 
extending  to  the  smelters.  Karlv  in  190.S  the  Sacramento  Valley 
and  Northern  Kailroad  was  complettHl  to  the  Bullv  Hill  district.  A 
line  is  projected  from  iU41avista  to  the  Afterthought  district. 

n  rrcvioiis  {o  I'.»<>.  till'  coinpimy  smrlt*'.!  it^  on-s  :it  Ki'>;wirk.  I'lit  •!i-roMilnin'«I  oprnitini;  the  plant  on 
account  of  >nHMt«'r  sriH)k('  suits  lifon^'lii  :iL':iin<t  ii  l>y  tlu'  fiinm-rs  uiid  ilio  iiovoriiinont.  During  ttao  year 
the  guverninont  suit  aguiust  the  coinjutiy  wa^  di.^iiiissi'il. 
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other  districts. — ^The  only  other  district  making  an  important  pro- 
duction in  1908  was  that  known  as  the  '*  Foothill  Copper  Belt,"  whose 
greatest  development  is  in  Calaveras  County.  The  ores,«  consisting 
of  pyrite  with  cnalcopyrite,  occur  as  lenticular  bodies  in  schist.  The 
ores  vary  in  different  parts  of  the  district  from  those  carrying  nearly 
pure  pyrite  and  chalcopyrite  with  very  low  gold  and  silver  content  to 
ores  carrying  considerable  lead,  zinc,  and  precious  metal.  The  ores 
treated  m  the  district  during  1908  avere^ed  about  4  per  cent  in 
copper,  with  nearlv  3  cents  in  precious  metal  per  pound  of  copper. 

In  addition  to  the  ores  treated  in  the  local  smelters,  Califorma  ores 
were  treated  in  Washington,  Arizona,  and  Utah. 

COLORADa 

In  1908  Colorado  produced  13,943,878  pounds  of  blister  copper  as 
compared  with  13,998,496  pounds  in  1907.  The  great  dinerence 
between  reported  mine  production  and  smelter  yield,  as  noted  in  this 
and  previous  reports,  is  probably  due  very  largely  to  the  fact  that 
much  of  the  copper  is  recovered  from  ores  treated  primarily  for  other 
metals.  In  some  of  these  ores  the  copper  content  is  so  low  that  it  is 
not  paid  for  by  the  smelters  and  consequently  is  not  reported  by  the 
mines.  This  copper,  however,  is  eventually  recovered  and  appears 
in  the  smelter  output. 

Although  the  State  makes  a  considerable  output  of  copper,  it  con- 
tains no  large  producing  district  in  which  copper  is  tne  principal 
metal,  most  of  the  production  being  incidental  to  the  recovery  of 
other  metals.     This  accounts  for  the  fact  that  the  reduction  in  the 

5 rice  of  copper  which  occurred  in  1907  and  continued  through  1908 
id  not  materially  affect  the  output  of  Colorado,  while  other  States 
whose  output  was  derived  from  small  copper  camps  showed  marked 
reduction. 

The  largest  production^  as  in  previous  years,  was  from  Lake  County, 
and  from  oan  Juan,  Gilpm.  Chaffee,  and  Clear  Creek  counties;  Ouray, 
Hinsdale,  and  San^  Miguel  counties  also  contributed  to  the  copper 
output.  The  districts  m  which  copper  is  the  most  important  metal 
are  Cashin,*  in  Montrose  County;  southern  Chaffee  County ;«  and  the 

Eiateau  r^ons  of  southwestern  Colorado.**  None  of  these  districts, 
owever,  made  important  productions  in  1908. 
Most  of  the  copper  was  recovered  in  matte  in  the  lead  furnaces  of 
the  American  Smelting  and  Refining  Company's  plants,  though  a 
considerable  production  was  made  by  the  Ohio  ana  Colorado  Smelt-' 
ing  Company,  at  Salida,  and  the  Boston  and  Colorado  Smelting  Com- 
pany, near  Denver.  Considerable  copper  was  also  recovered  by  com- 
pames  treating  zinc  ores  from  the  State. 

IDAHO. 

During  1908  Idaho  produced  7,256,086  pounds  of  blister  copper  as 
compared  with  9,707,299  pounds  in  1907. 

The  Coeur  d'Alene  distnct  furnished  most  of  the  copper  output  for 
1908,  the  greater  part  of  it  coming  from  the  Snowstorm  mine.     This 

•  Knopfs  A.,  BoIL  Dept.  Geoloer  Univ.  California,  vol.  4,  p.  411;  Read,  J.  A.,  Eoon.  Qeoiogy,  voL  2, 1007, 
pu  380;  Lttog,  Herbert,  Eng.  and  Mb.  Jour.,  vol.  84, 1907,  p.  900. 
h  BmmoiiB,  W.  B.,  Ball.  U.  8.  Qeol.  Snrvev  No.  285, 1906,  ] 


cLindgrai,  W, 


pp.  125-128. 


W..  BolL  U.  8.  QeoL  Survey  No.  340, 1906.  pp.  158-167. 
8.  F.,  BuO.  U.  8.  OeoL  Survey  No.  260, 1905,  pp.  221-22 
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deposit^  consists  of  disseminated  bomite,  chalcocite,  and  chal- 
copyrite  in  certain  beds  of  a  pre-Cambrian  quartzite;  in  the  upper 
portion  the  deposit  is  oxidized.  The  lode  varies  from  a  few  feet  to 
40  feet  in  width,  and  has  been  developed  to  a  depth  of  1,200  feet 
below  the  outcrop.  Development  is  by  tunnels,  No.  1  cutting  the 
deposit  about  200  feet  below  the  outcrop,  No.  2  at  600  feet,  and  No. 
3,  at  1;200  feet.  No.  4  tunnel  is  planned  to  cut  the  ore  body  at  a 
depth  of  1 ,800  feet  below  the  outcrop.  The  ore,  bein^  highly  sihceous, 
is  well  adapted  for  converter  linings  and  consequent^  receives  favor- 
able smeltmg  rates.  The  shipping  ore  yields  4  to  4.6  per  cent  copper 
with  about  6  ounces  of  silver  ancTa  little  gold  per  ton.  A  leacnmjg 
plant  was  erected  for  treating  the  low-grade  oxidized  ores,  but  this 
was  not  operated  during  1908. 

The  smelter  of  the  Empire  Copper  Company  at  Mackay  was  not 
operated  during  1908,  and  the  plant  of  the  Lost  Packer  Company  at 
Ivors,  Custer  County,  was  in  operation  but  a  few  months. 

'^rho  Idaho  wSmeltmg  and  Refining  Company  (formerly  Panhandle 
SiiuiUiiig  Coin]:)any)  operated  its  plant  the  latter  part  of  the  year  and 
produced  a  little  copper  matte  in  its  lead  furnaces. 

MICHIGAN. 

Tho  smelter  production  of  copper  in  Michigan  in  1908  waa 
222,2S0,5S4  ])ounds,  as  compared  with  219,131,503  pounds  in  1907. 
In  contrast  to  the  two  preceding  years  the  smelter  production  was 
slif!:htly  sniall(T  thnn  the  mine  production,  owing  to  the  fact  that  a 
small  amount  of  '* mineral "  j)roauced  bv  the  mines  was  not  smelted. 
During  the  two  ])rovious  years  the  smelter  production  exceeded  the 
mine  ])ro(lucti(m  hocauso  of  the  fact  that  some  ''mineral"  that  had 
boon  stored  (lurin;:^  l)rovious  years  was  called  out  by  the  unusually 
hi<,di  ])rico  of  co])})(t.  The  entire  production  comes  from  the  Ke- 
weenaw Peninsula,  which  ombraces  parts  of  Houghton,  Keweenaw, 
and  Ontonagon  countio.s. 

Lake  Superior  region. — The  Lake  Superior  region  is  uniaue  in 
boin.i^  the  only  district  from  which  a  large  output  is  derivea  from 
native  copjxT.  TIk*.  rocks^  of  tho  district  comprise  a  thick  series 
of  basic  lava  flows  nnd  intorcalat(Hl  bods  of  conglomerate  and  sand- 
stonii  of  ])r(^-('anil)rian  ago.  Those  have  been  tilted  so  that  they  have 
a  nortli\v(\st  di]),  usually  ratluT  stoop,  and  strike  in  a  general  north- 
east-southwest dinution.  The  co])])or  occurs  in  the  cellular  portion 
of  tho  lava  flows,  which  form  tho  amygdaloid  lodes,  and  as  a  cement 
and  to  SOUK*,  extent  a  roplaconiont  of  the  conglomerate  pebbles  form- 
ing lli(^  cons^lomorato  lodos.  (.\)])])or  also  occurs  in  fissures  crossing 
th(^  formations,  but  at  pros(Mit  tlu^so  are  of  little  commercial  impor- 
tance, tliou<rh  in  tho  oariy  days  of  tho  district  considerable  copper  was 
derived  from  this  tyj)e  of  (l(»j)osit.  A  little  native  silver  occurs  with 
tho  co|)j)or.  Tho  lodos  are  of  low  grade  l)ut  characterized  by  great 
extent  and  ralhor  uniform  distribution  of  the  metallic  content.  This 
togothor  with  tho  fa<-t  that  th(»  on*,  is  susc(^ptible  of  liigh  concentration 
with  low  cost  of  refining  the  resultant  '^muioral"  make^  it  possible 
to  \vork  those  low-grado  (io])osits  at  a  good  i)rofit.     The  native  copper 

a  Runsoini',  V.  L.,  Trof.  V■^\^^'r  V.  S.  (Ii-ol.  Survey  No.  f.L',  H»OS,  pp.  irjO-152. 

fc  l(»r  (N'l.iil.d  (l«'M'n|>tioi»oftho  K('\vc<'iiu\n  srrirs.  m'»'  Irviiijr.  K.  I)..  Mon.  T.S.Gcol.Survey.voLS;  GeoL 
Siixvcy  MichiKMM,  vols. .")  ami  u;  Kickanl,  Ktig.  jiiid  .Min.  Jour.,  vol.  88. 
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occurs  in  the  lodes  in  masses  viurving  from  microscopic  size  to  bodies 
wei^hin^  himdreds  of  tons.  Tiie  richest  lode  mined  at  present 
cames  less  than  2  per  cent  copper,  while  the  poorest  rock  treated 

K'elds  but  little  above  five-tenths  of  1  per  cent  of  metal.  For  this 
w-erade  ore  to  be  profitable  it  must  oe  handled  on  a  large  scale; 
this  nas  resulted  in  the  construction  of  the  inunense  plants  that 
characterize  the  lake  district.  The  lodes  are  worked  for  the  most 
part  through  inclined  shafts,  though  some  of  the  deeper  deposits  are 
opened  by  vertical  shafts.  The  workings  have  been  extended  in 
some  cases  to  more  than  a  mile  in  vertical  depth,  or  about  a  mile  and 
a  half  down  the  lode.  Pillars  of  rock  are  left  to  keep  the  lodes  open, 
and  dry  walls  constructed  from  the  waste  sorted  imderCTound  serve 
the  same  purpose.  Much  timber,  however,  is  required  in  some  of 
the  mines,  especially  those  operating  on  the  conglomerate  lodes. 

The  rock  coming  from  the  mines  is  crushed  by  steam  stamps  and 
concentrated,  producing  ''mineral"  containing  an  average  of  about 
65  per  cent  copper.  This  is  subjected  to  a  combined  smelting  and 
refining  process.  A  small  amoimt  of  ''mass"  and  "barrel  work" 
copper  are  sorted  out  at  the  mine  and  go  direct  to  the  smelter.  A 
portion  of  the  output  is  electrolytically  refined:  this  portion  consists 
of  copper  sufficiently  argentiferous  to  make  the  recovery  of  silver 
profitaole  and  of  copper  containing  so  high  a  percentage  of  impuri- 
ti^  that  further  refining  is  necessary  for  certam  uses.  During  1908 
slightly  over  12  per  cent  of  the  output  was  electrolytically  refined. 
A  demand  for  copper  carrying  arsenic  that  has  recently  arisen 
resulted  in  a  great  aecrease  m  we  amoimt  treated  to  free  it  from 
this  impurity. 

The  average  recovery  of  silver  per  ton  of  rock  mined  was  0.023 
ounce,  a  smiQl  portion  being  "pickings."  The  recovery  per  poimd 
of  copper  clectrolyticdly  treated  was  0.009  oimce,  or  slightly  imder 
one-half  cent  per  pound.   . 

The  production  of  individual  mines  for  1907  and  1908  is  shown  in 
the  following  table;  the  last  five  are  grouped  in  order  that  figures 
that  have  not  abready  been  published  by  the  companies  shall  not  be 
disclosed: 


SrmeUer  production  of  copper  in  Michigan  in  1907  and  1908  ^  by 

companies,  in  pounds. 

Cmmvti^y- 

1907. 

190a. 

A&matfmj..  ^  l j . j ^ ... l j ^ . x j ^ i .. .f .*.■-.-■■  ■ * . . * 

1,2H974 

16,704,BfiS 
2,a73,573 

B,  489, 438 
4,40U24S 

2,665,404 

14,134,753 

19,7W,0SS 

n,  078, 604 

6,190,711 

1^307.337 

i,mlm 

9,372,351 
92,4SSp750 

90.S7D 

AlllMlC*.       .    ,                                                                                                                                                        .n        ,    ,..r.-,  -.--..-.--. T--- 

3^047,  O&l 

Baltle.... ,,..,,... ,,,,„ ..,„.. 

17,724,854 

Cmtenolttl .>..*... -i.  >*-.*. - 

2,196,377 

C*i"JTip(«n,  ^^, ,  ^^, ,,  ^^,,,,^,,,^,,^^ , .  , ,    .    ^..    ..                        .         ^     ^.     .^^ 

ITp  780,733 

Franklin , .,... 

S,7C7,6IB 

laJe  Royali,,,,,,^,„„.,„,,,„,„,,,„,^..„..,. _ *,-.__, 

3.QU,6a4 

Mus.. „.. , 

1,760,930 

ItkdUcui.......    .    .    ..  ..,..  ,»,,* -_.*....*--*.—.*.-- 

3HOoo,aoa 

HolMirk,.,. ,...„«, , ,.,. 

io,2es.SBi 

OSOQOlft^          ..        ni         «         ....Hi..............*..........*'. ,....*-- ,i.._ 

21,250,794 

QutDcy .  ....».-,,.ip..-,-^-^..-i^^..-^,^^-ip.......«,.*.4r.».«...>**^....i^>...... 

30,600,361 

X^™W*M?:t         J    ,,    „j,,i.,,x^.......l.W.!.T.X.T.    .Tl          ..<!         -r    -                   '         ^               -                                                 -                               '-- 

12,800,127 

TrimfKintAln...,  ...,, *,_...., ,.__^.,..-.*_^...^ ..........t  T..--rTTT- 

6, 034,  SOS 

Vidtori*-.  ..,.*.,.... ,— 

1,290,040 

WllMWlB..      ^^     ^^,      ^                            .                         ^              .              ..^^.._. , ._ 

WfllT**rtnf                                   .  J  ,,,.-■■,.,--  r  1  - 

9, 555, 333 

AhitifMi',  AfTUQlil.  C-altiitiPt  utid  Hf^Ln.  LAkf  K^wwdaWl  x  ^  j  ^  .....< .  ^ ,  <. .  r 

881,121,007 

319,131,505 

222,389,S84 

87150— MB  1908,  PTl- 


«  Did  not  piodooe  in  1907. 
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The  ayerage  copper  yield  jper  ton  of  rock  milled  duiing  1908  ^as 
21.1  poundSy  as  compared  with  22  pounds  for  1907.  This  brings  tb€ 
ayerage  for  the  district  yeiy  neal'ly  down  to  1  per  cent.  The  average 
copper  recoTerj  from  coo^omer^te  rock  for  1908  was  about  3 1  nonnds 
per  ton  and  for  amygdaloid  17.6  pounds  per  ton.  The  copper  denTed 
from  the  two  types,  respectiTely^  was  about  40  and  60  per  cent. 

Durinj;  1908  the  lock  milled  amouuied  to  10,502,606  tons,  as  com- 
pared with  0,802,214  tons  for  1907,  an  increajse  of  610,392  tons. 

The  change  in  grade  of  ore  handled  by  the  Lake  companies  is 
shown  in  the  following  table.  The  figures  publlibed  for  mdividual 
companies  haye  already  appeared  in  their  annual  reports  or  elsewhere. 

Tonnagt  and  yitld  of  ore  miiUd  by  pnndpat  Midiigan  companisa  in  190$^  J507,  cn<f  190S. 


IttMk 

IBW, 

1908. 

Compaof. 

Tooiuice* 

Tteld 

^_j 

Yield 

AUotiM...^....... ..„. 

BalUc..... , 

178,400 

102,310 
US^534 

353^890 
3,344,011 

ia.54 

33.15 

mas 

12.27 
lfi.3 
11,3 
20.4 
15,13 
18.3 
25,2 
18.7ft 

27,oa 

32,6 
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15.91 
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17,  U 
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Wolvertu^^.,* 

^54 

Adventure,  Ahmeek,  Cftlimue  ttad 
Hecla.  and  OuincY         .       ..  .  , 

35.47 

As  shown  by  this  table^  the  change  in  the  grade  of  ore  was  much 
less  between  1907  and  1908  than  between  1906  and  1907. 

The  district  is  well  located  for  chea^  working  of  the  mfaus.  Tbs 
Great  Lakes  furnish  cheap  transportation  for  Ixith  coal  and  coppsTi 
the  lake  transportation  being  brought  into  the  heart  of  the  district 
by  Portage  Lake  and  the  Hoi^hton  Ship  CandL  The  district  is 
served  by  the  Mineral  Range,  G>pper  Ran^,  and  Keweenaw  CSei^ 
tral  railroads,  and  is  connected  with  the  mam  lines  of  traffic  br  tbs 
Chicago,  ^Milwaukee  and  St.  Paul  and  South  Shore  and  A^H^tift 
railroads. 

An  event  of  importance  occurring  early  in  1909  was  the  jmrrhssn 
by  the  Calumet  and  Hecla  Conapany  of  the  Bigelow  hoHingB  in 
the  Osceola,  Tamarack,  Ahmeek,  Seneca,  and  Isle  Koyale  properties. 
This  is  an  event  of  more  than  local  interest,  as,  on  the  expiration  of 
existing  contracts,  it  will  materially  increase  the  copper  cantroUsd 
by  the  Calumet  and  Hecla  selling  agency. 

MONTANA. 

The  output  of  blister  copper  for  Montana  in  1908  was  252|503,ft61 
pounds  as  compared  with  224.263,789  pounds  in  1907,  an  increase  of 
28,239,862  pounds  in  spite  or  the  fact  that  the  Washoe  and  Great 
FftUs  snielters  were  idle  for  several  months  during  the  year. 
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Butte  dutrid. — The  Butte  district  in  Silver  Bow  County  furnished 
practically  the  entire  output.  The  copper  ores  *  occur  as  replace- 
ment veins  in  a  granitic  rock,  technically  termed  a  quartz  monzonite, 
which  is  greatly  shattered  and  altered  in  the  vicinity  of  the  deposits. 
A  shattermg  of  the  veins  has  permitted  the  free  circulation  of  sur- 
face waters  and  produced  the  most  remarkable  example  of  sulphide 
enrichment  known  to  mining  geology.  The  original  mineraliza- 
tion produced  deposits  of  cupriferous  pyrite.  The  copper  content 
of  the  upper  portion  of  these  veins  has  been  leached  out  and  redepos- 
ited  on  the  pyrite  lower  down,  thus  forming  the  bodies  of  chalcocite 
ore  that  have  made  the  district  famous.  Where  fracturing  has  pro- 
duced favorable  conditions  this  enrichment  has  gone  to  great  depthS| 
deposits  of  chalcocite  or  copper  glance  being  found  at  2,600  feet. 

The  ores  as  mined  consist  of  cnalcocite-pyrite-quartz  smelting  ores 
and  altered  granite  impregnated  with  chalcocite  and  i)yrite  which 
requires  concentration.  In  the  early  days  of  copper  mining  in  the 
district  nearly  the  entire  output  came  from  chalcocite.  but  of  late 
years  the  output  derived  from  enargite  has  been  constantly  increasing. 

The  copper  content  of  the  ores  mined  is  regulated  to  some  extent 
by  the  price  of  copper,  the  low-grade  ores  being  mined  when  the  price 
of  copper  will  justify  it.  In  1906,  the  average  yield  from  ores  was 
3.15  per  cent;  m  1907,  with  copper  selling  at  a  high  price  for  a  por- 
tion of  the  year,  the  yield  was  approximately  2.76  per  cent;  in  1908  it 
rose  to  3.3  per  cent.  In  1908  smelting  ores  averaging  6.2  per  cent  cop- 
per furnished  about  30  per  cent  of  the  output  derived  from  ores,  and 
concentrating  ores,  averaging  2.8  per  cent,  furnished  about  70  per  cent. 
In  1908  the  ores  averaged  2.1650  oimces  of  silver  per  ton  and  0.0076 
ounce  of  gold,  the  precious  metals  reducing  the  cost  of  copper  about 
2.3  cents  per  poimd.  Considerable  copper  was  also  recovered  from 
mine  waters  and  from  old  dumps  and  slags. 

Development  by  the  old  companies  has  extended  the  ore  reserves 
consideraoly,  and  the  district  is  said  to  have  as  much  ore  developed 
now  as  at  any  period  in  its  history.  The  Washoe  smelter  was  closed 
from  January  1  to  March  15,  owing  to  the  unfavorable  condition  of 
the  copper  market,  but  for  the  latter  part  of  the  year  maintained  its 
normal  output.  The  Great  Falls  plant  of  the  Boston  and  Montana 
Company,  which  was  operated  at  full  capacity  during  the  period  of 
depression  early  in  1908,  was  so  seriously  iniured  by  floods  early  in 
Jime  that  it  was  closed  and  was  not  restored  to  full  operation  imtil 
late  October.  During  the  year,  the  smelter  of  the  rittsburg  and 
Montana  Copper  Company  was  rebuilt  and  a  200-ton  blast  furnace  and, 
standard  converters  added,  giving  the  plant  a  smelting  capacity  of 
400  tons.  A  250-ton  concentrating  plant  was  also  built  by  this  com- 
pany during  the  summer  of  1908.  The  Butte  Reduction  Works,  con- 
trolled by  W.  A.  Clark,  and  the  mines  upon  which  it  depends  for  ore 
were  operated  throughout  the  year. 

The  district  is  served  by  three  trunk  Unes  of  railroad,  and  a  private 
standard  gage  line  connects  the  mines  with  the  Washoe  smelter  at 
Anaconda.  Much  of  the  timber  used  in  the  district  comes  from  the 
extensive  timber  lands  controlled  by  the  Amalgamated  Company.  Cod 
is  also  largely  derived  from  the  mines  owned  by  this  company  in 

•Weed,  W.  H.,  Boll.  U.  8.  GeoL  Sunr^y  No.  285,  p.  112.   A  detailed  report  on  ttl«  dl9ti4o(  wUlfOonte 
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Montana  and  Wyoming.  For  power  purposes  electric  power  derived 
from  the  Missouri  River  and  otner  streams  has  largely  replaced  steam 
power.  American  labor  is  largely  employed  and  wages  are  high,  but 
vary  with  the  price  of  copper  according  to  an  agreement  entered  into 
between  the  companies  and  the  miners^  union. 

During  the  year,  the  district  smelters  treated  about  1,791,000  tons 
of  ore  and  concentrates,  of  which  about  667,000  tons  were  treated 
without  concentration.  In  addition  to  ore  and  concentrates,  about 
84,000  tons  of  smelter  cleanings,  etc.,  were  treated. 


The  production  of  blister  copper  in  Nevada  in  1908  was  12,241,372 
pounds,  as  compared  with  1,998,104  pounds  in  1907.  The  marked 
incn^uso  is  due  to  the  beginning  of  production  by  the  companies  in 
the  VAy  district,  AMiite  Pme  Countj'. 

Kly  (I istrnct- -The  Ely  district  is  located  in  central  White  Pine 
(,\)unty,  iu  tho  Egan  range.  This  range  has  been  described  by  Prof. 
A.  (•.  Lawson"  as  composed  of  Paleozoic  limestones  and  shales,  in 
which  ijjjnoous  ro(;ks  form  intrusivos  and  flows.  The  copper  de;>osits 
thus  fjir  (extensively  developed  occur  as  disseminations  in  highly 
al(.(T(>(l  ])()r|)liyry  intruded  into  the  Carboniferous  sediments.  Depos- 
its occur  at  th(>  contact  of  intrusive  with  Umestone^  but  thus  far 
t]H\s(»  havo  not  boon  shown  to  be  of  great  economic  importance. 
TIh*  u])por  pnrt  of  the  porphyry  deposits  have  been  oxicnzed  and 
Ic^acluMl  of  tlioir  copper  vahies,  which  have  gone  to  enrich  a  lower 
zouo.  Tliis  is  characterized  by  p^Tite  and  chalcoj)yrite,  and  by 
olinlco('it<',  which  more  or  loss  completely  replaces  pyrite. 

The  (l<»volopo(l  niinos  are  those  of  the  I*fevada  Consolidated,  the 
CuinlMM'lan<l-My,  and  tho  Giroux  Consolidated  companies.  Devel- 
opment, on  otlior  propcTtios  is  in  progress,  and  some  ore  has  been 
^)rovc(l.  A  lar<ro  tonnage  of  ore  has  boon  developed  in  the  district, 
lor  t  he  most  ])art  within  a  few  hundred  feet  of  the  surface. 

huring  1!)()S  production  was  made  by  the  Nevada  Consolidated 
('(»m|>:iny,  at  Copper  Flat,  hv  tho  Veteran  Mine  of  the  Cumberland- 
K\\  ('om])jiny  jind  hy  tlie  Giroux  Consolidated  Company.  At  Cop- 
per I'l.it  the  le;iche<l  overburden  is  removed  and  the  ore  is  mined 
with  slenm  shovels.  At  tho  other  niinos,  wdiere  the  overburden  is 
considcrahly  thicker,  th<»  caving  system  is  omploved. 

Durin;^  1*M)S,  rj<),«)LM  tons  of  copper  ore  mined  in  the  district  pro- 
(luccil  cnnccntrates  containinii:  14,77(),3()o  pounds  of  copper,  4,559.44 
ouricrs  of  «^«)hl,  and  ir),.SJ()  ounc(\s  of  silver.  The  average  recovery 
in  corucnt rates  per  ton  of  ore  for  th(^  district  was,  copper,  1.72  per 
cent  ;  ;rnld,  O.OJOti  ou;ice  ])<t  ton;  silver,  0.036  ounce  per  ton,  a  com- 
bined p)ld  arxl  silv<*r  value  of  about  24  cents  per  ton. 

Durinj,'  th(»  year  tin*  concentrating]:  and  smelting  plant  of  the  Cum- 
herlandlOly  and  th(»  Nevada  Consolidated  companies  at  McGill  was 
c()mplct<'d.  The  lirst-  unit,  of  the  concentrator  was  completed  in 
April  and  t h<'  r<Mnainin<r  two  later  in  the  3^(^ar.  The  plant  at  the 
clos<'  of  t  Ih»  yriw  consisted  of  .S  units,  with  a  capacity  of  1,300  tons  of 
ore  each.     In  11)01)  another  unit  was  coinpletoci  and  put  in  operation. 

At  the  St<'])t(M^  \'allev  smcdter  operations  wore  begun  in  July.     At 

•I  Mull.  !>•  pi.  (;<>()lo^:y  rniv.  Ciilifurnlu,  No.  4,  p.  287.    A  detailed  invrstlgation  of  this  district  bj  the 
Hiirviy  Li  now  in  pro^K'SS. 
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the  close  of  1908  this  plant  consisted  of  McDougal  roasters,  blast  fur- 
nace, 3  reverberatory  furnaces,  and  3  converter  stands.  An  addi- 
tional reverberatory  and  additional  converters  were  added  in  1909. 
The  plant,  at  the  close  of  1908,  had  a  smelting  capacity  of  upward  of 
2,000  tons.  AU  the  raw  materials  for  smelting  operations  except 
fuel  are  from  the  district.  Siliceous  ore  for  converter  linings  is 
obtained  from  the  ''dike"  of  siliceous  copper  ore  in  the  Copper  Flat 
pit,  and  limestone  for  fluxing  is  quarried  near  the  smelter.  The 
olister  copper  is  shipped  to  Perth  Amboy,  N.  J.,  for  refining. 

With  the  Steptoe  plants  working  at  full  capacity,  Ely  will  take  its 
place  among  the  important  copper-producing  camps  in  1909. 

Other  districts, — At  the  Yerington  district  m  Lyon  County  develop- 
ment was  continued  during  the  year,  and  considerable  additions 
were  made  to  the  ore  reserves.  According  to  F.  L.  Ransome*  there 
are  three  types  of  occurrences  in  the  district:  ''(1)  Irregular  bodies 
formed  bv  metasomatic  replacement  of  limestone  and  genetically 
associated  with  metamorphism  of  a  kind  usually  attributed  to  contact 
action  of  intrusive  rocks;  (2)  metasomatic  vein  deposits  in  altered 
limestone;  and  (3)  metasomatic  vein  deposits  in  granodiorite." 

The  most  important  developments  are  of  ore  bodies  of  the  first 
type.  The  origmal  sulphides  of  these  are  pyrite  and  chalcopyrite  in 
various  proportions,  with  a  gangue  of  pyroxene,  amphibole,  epidote, 
garnet,  and  calcite.  The  ore  is  low  grade,  usually  below  3  per  cent. 
The  Bluestone  mine  has  the  largest  tonnage  of  ore  developed.  This 
was  estimated  in*  1908  by  C.  A.  Week,  superintendent  of  the  mine,  to 
be  between  2,000,000  and  3,000,000  tons. 

Ransome  says  of  the  district:  **The  total  (quantity  of  oxidized  ore 
exposed  in  the  district  is  small  and  there  is  no  mdication  of  any  exten- 
sive sulphide  enrichment.  The  quantity  of  ffold  and  silver  in  the 
ores  is  practically  negligible.  The  future  of  tne  district  depends  on 
the  working  of  low-grade  primary  dei)osits.  The  conditions  are  in 
some  respects  favorable  for  cheapmining  and  concentrating;  a  rail- 
road could  be  constructed  from  Wabuska  along  Walker  River  with 
very  little  difficulty;  water  is  more  plentiful  than  in  most  other  parts 
of  Nevada,  and  many  agricultural  products  can  be  grown  in  Mason 
Valley.'' 

Production  was  made  from  several  other  districts  in  the  State,  for 
the  most  part  from  lead-copper  ores.  Besides  the  ores  treated  within 
the  State,  Nevada  ores  producing  copper  were  treated  by  smelters  in 
California,  Utah,  and  Colorado. 

NEW  MEXICO. 

The  production  of  bUster  copper  in  New  Mexico  in  1908  was 
4,991,351  pounds,  as  compared  with  10,140,140  pounds  in  1907. 
This  marked  decrease  is  due  to  the  fact  that  many  of  the  small  mines 
which  were  active  in  1907  found  it  impossible  to  operate  at  a  profit 
at  the  prices  obtaining  during  1908. 

The  Southwest  Smelting  and  Refining  Company  operated  for  a 
part  of  the  year,  and  the  National  Minmg  ana  Smelting  Company 
produced  some  copper  matte  in  its  lead  furnaces.  The  bulk  of  the 
ore  was  treated  by  the  smelters  of  Texas  and  Arizona. 

cYednsUm  copper  dJstiiot,  Nevada:  BuU.  U.  S.  Oeol.  Survey  No.  380, 1909. 
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The  following  descmtion  of  the  mining  districts  is  largely  taken 
from  the  report  of  1907:« 

Santa  Riia-Hanover  disbrieL — The  deposits  of  the  old  Santa  Rita 
district,  east  of  Stiver  (Sty,  made  an  output  of  about  4^000,000 
powids  in  1908,  as  compared  with  5,000,000  pounds  in  1907.  The 
surface  quartzite,  which  ranges  up  to  200  feet  in  thickness  and  is 
underlain  by  porphyry,  carries  cuprite  and  native  copper  in  its  count- 
less fractures  ana  joints.  The  known  bodies  of  rich  chalcocite  ore  in 
the  porphyry  have  now  been  almost  exhausted,  and  the  bulk  of  the 
production  m  1907  came  from  the  quartzite  ores.  Tlie  deepest 
workings  are  slightly  over  400  feet  and  are  reached  bj  shafts,  and 
shallow  pits  witn  wmdlasses  or  whims  serve  the  MuTiRMW  in  their 
leasing  operations..  The  ore  bodies  inquaitste  an  oommonly  smaD 
and  require  little  or  no  timbering.  The  native  oopper  and^vnprite 
are  recovered  mainly  by  cobbing  and  by  the  use  <rf  nud  jiga,  tiiooi^ 
a  mill  is  operated  part  of  the  time.  Tbe  rich  oanoemtntos  an  shipped 
to  El  Paso  for  smelting.  Tbe  disseminated  ore  bodies  of  the  Baota 
Bita  Mining  Company  are  being  extensively  prospeoted  faj  means  of 
chum  drills. 

In  the  Hanover  section  of  the  district,  Jyin^  jurt  easi  of  Santa  Bita, 
the  ores  occur  chiefly  as  contact-metamoriduc  depoeitB  in  BmeBtone. 
At  the  Hanover  mine,  another  old  workixig^the  area  have  been  greatly 
oxidized  and  secondarily  enriched.    The  Hermoea  Oopper  Oompanj 

K reduced  heavy  pyrite-chalcopyrite  ores  from  limestone  replaeement 
odies.  The  ores  of  this  camp  go  to  smelters  in  Ariaona  and  at 
El  Paso  for  treatment.  Branch  Imes  of  the  Santa  Fe  Bailroad  enter 
both  this  and  the  Santa  Bita  canip. 

Burro  Mountain  district. — ^The  Burro  Mountain  district,  southwest 
of  Silver  City,  showed  a  marked  falling  off  in  production  from  1907. 
The  principal  producer  was  the  Burro  Moimtani  Copper  Oompanj, 
which  operated  a  concentrating  mill  at  its  mine  at  Leopold  for  a  part 
of  the  year.  The  deposits,  which  form  irregular  masses,  contain 
chalcocite-coated  pyrite  in  crushed  and  altered  porphyiy.  '  The  ore  of 
workable  grade  has  been  produced  by  enrichment  ftom  above*  The 
groatcM'  part  of  these  ores  are  of  concentrating  grade.  Some  richer 
oxide  ore^  carrying  carbonates  and  chrysocoUa  occur  in  the  dirtiict. 

The  mines  are  less  than  400  feet  deep  and  are  not  veiy  wet.  Square 
settiriK  in  employed  in  the  stopes.  Mexican  labor  is  emploved  la^^y. 
The  Comancne  smelter  at  Silver  City  was  not  operated  wuing  1908. 

TENNESSEE. 

In  1008  Tennessee  produced  19,710,103  pounds  of  blister  oopper, 
as  compared  with  19,475,119  in  1907.  The  excess  over  mine  pro- 
(hiction  is  due  to  the  fact  that  some  ore  mined  in  1907  did  not  reach 
the  Hta^e  of  blister  copper  till  1908.  The  entire  product  was  from  the 
Teimessee  Coj)per  Company  and  the  Ducktown  Sulphur,  Oopper, 
and  Iron  Company,  operating  in  the  Ducktown  district. 

Ducktown  diHtrict^ — ^The  Ducktown  district,  located  in  the  extreme 
southeasU'rn  part  of  the  State,  in  Polk  Coimty,  was  one  of  the  ( 


a  A  n*port  on  tho  mlnini;  districts  of  Now  Moxico  by  the  Geological  Survey  is  now  in  prgpwrtioa. 
^  The  deposits  havo  boon  described  by  llenrich,  Carl,  Am.  Inst.  Mln.  Eng.,  voL  7&^u,  ITS;  W«i^W.  H« 
Am.  Inst.  Mln.  Eng.,  vol.  30,  p.  452;  KemP(J.  F..  Am.  Inst.  Mln.  Em.,  vol.  SI,  p.  294;  r'—^—        " 


Aiu.  Aiwk.  jBiu.  mi^.f  vwi.  ow,  p.  ■«#*,  xvnuAp,  if.  s  ..  A^u.  jiusi»  mmMM*  auk.,  twi.  •■,  ^.  mmm,  m 

and  Mln.  Jour.,  vol.  86. 1908,  pp.  1237-1241;  Channlns.  J.  P.,  Mln.  and  Sd.  Fraa,  voL  M^  1 
berger,  B.  B.,  Miniiig  World,  vol.  29, 1908,  pp.  9n-M4. 
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large  producers  in  the  country.  Operations  began  in  the  district 
about  1850,  and  from  that  date  till  the  close  of  the  civil  war  there 
was  a  large  production  from  the  '* black  copper''  ores.  With  the 
exhaustion  ox  the  rich  secondary  deposits  attempts  were  made  to 
work  the  lean  original  sulphides.  These  efforts  met  with  only  indif- 
ferent success,  and  in  the  late  seventies  the  smelters  shut  down,  thus 
ending  the  first  period  of  activity  in  this  district.  The  present  period 
of  activity  began  in  1890,  when  the  Ducktown  Sulphur,  Copper,  and 
Iron  Company  began  operations.  Since  that  time  the  district  has 
been  a  stelidy  producer  rrom  the  primary  sulphide  ores. 

The  ores  occur  as  steeply  dipping  lenses  in  a  quartz-mica  schist,  the 
ore  bodies  in  general  conforming  to  the  dip  and  strike  of  the  schistosity  , 
of  the  inclosmg  rock.  The  principal  sulphide  is  pyrrhotite,  with 
subordinate  pyrite  and  chalcopyrite.  Extensive  gossans  cap  the  ore 
bodies,  and  it  was  the  enrichea  zones  underlying  these  that  rumished 
the  rich  chalcocite  ores  that  were  extracted  during  the  first  period  of 
activity. 

In  1908  the  ores  of  the  district  yielded  a  httle  over  31  pounds  of 
blister  copper  per  ton,  or  1.55  per  cent,  with  an  average  of  0.38  cent 
gold  and  silver  per  pound  of  copper  that  was  electrolytically  treated. 
A  part  of  the  copper  is  exported  without  electrolytic  refining.  The 
fact  that  the  ores  can  be  extracted  without  timbering,  the  cheap 
supply  of  coke  and  coal  from  Tennessee  and  West  Virginia,  and  the 
comparatively  low  cost  of  labor  make  it  possible  to  mine  and  treat 
these  low-grade  ores  at  a  profit. 

During  1908  the  sulphuric  acid  plant  of  the  Tennessee  Copper 
Company,  which  was  completed  late  in  1907,  was  in  operation. 
Some  changes  were  found  necessary,  especially  in  the  furnace  tops. 
At  the  close  of  the  year  the  main  difficulties  had  been  overcome,  and 
the  plant  was  operating  successfully. 

Tne  proximity  of  the  phosphate  rock  supply  makes  it  possible  to 
market  the  large  tonnage  of  acid  produced  by  this  plant  at  a  profit 
for  the  manufacture  of  rertilizer.  The  company  has  thus  apparently 
solved  the  ''smelter  smoke"  question  and  probably  added  no  small 
amount  to  the  ultimate  profits. 

Pyrite  smelting  is  successfully  practiced  by  both  companies.  The 
low-grade  matte  produced  by  tne  first  smelting  is  resmelted  and 
brought  to  a  proper  grade  for  conversion. 

White  labor,  largely  American,  is  employed  in  the  mines.  The 
wages  are  low  as  compared  with  western  districts. 

The  district  is  served  by  a  branch  line  of  the  Louisville  and  Nash- 
ville Railroad,  the  mines  and  smelters  of  the  companies  being  con- 
nected with  this  by  private  lines. 

UTAH. 

Utah  produced  71,370,370  pounds  of  blister  copper  in  1908,  as 
conipared  with  66,418,370  pounds  in  1907.  The  production  would 
doubtless  have  been  considerably  larger  had  it  not  been  for  the  injunc- 
tions, early  in  the  year,  closing  three  smelters  near  Salt  Lake — the 
Bingham  Consolidated,  the  Utah  Consolidated,  and  the  United  States 
smelters — on  account  of  suits  for  damages  by  farmers  of  the  district. 

The  marked  difference  between  mine  and  smelter  production  is  due 
to  the  fact  that  large  stocks  of  concentrates  had  accumulated  at  tb^ 
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Garfield  smelter  at  the  close  of  the  year  on  account  of  difficulties 
experienced  in  smelting. 

The  production,  as  m  1908,  was  derived  chiefly  from  3  districts, 
the  Bingham,  Tintic,  and  Frisco. 

Bingham  district — ^The  Bingham  or  West  Mountain  district,  Salt 
Lake  Count}^,  made  a  blister  output  of  about  66,000,000  pounds,  as 
compared  with  47,000,000  pounos  for  1907.  The  mine  output  for 
the  year  was  about  71,000,000  pounds,  but  much  of  this,  for  reasons 
ah^eady  stated,  had  not  reached  the  stage  of  blister  copper  at  the  close 
of  the  year.  The  increase  in  output  was  due  to  the  production  from 
the  T)orphyry  mines  of  the  Utah  Consolidated  and  the  Boston  Con- 
soli(lat(Hl  companies. 

Tli(*.  ore  deposits  of  the  district"  are  closely  associated  with  masses 
of  monzonite  intruded  into  a  series  of  quartzites  with  intercalated 
b(Hls  of  iim(>stone  and  shale  of  Carboniferous  age.  The  ores  are  of 
two  ty]>os  of  occurrence — as  irregular  replacement  of  limestone  near 
the  monzonite  contact,  and  disseminated  through  altered  porphyry. 

Pr(^vi()us  to  1907,  most  of  the  copper  from  tne  district  was  derived 
from  th(^  contact  deposits  in  limestone.  These  are  massive  bodies  of 
pyrito  carrying  chalcopyrite  in  varying  amounts.  Secondary  enrich- 
m(»nt  lias  not  been  of  great  importance  in  this  type  of  deposit.  The 
ores  vary  greatly  in  copper  content,  and  conseauently  the  average 
percentage*  derived  for  a  given  vear  depends  largely  on  the  grade  that 
can  he  worked  at  a  profit  at  the  price  of  copper.  In  1908  the  ores 
yiel(l(Hl  about  2.08  per  cent  copper,  with  $3.83  in  gold  and  silver  per 
ton  of  on\  About  503,000  tons  of  this  type  of  ore  was  produced 
(hning  the  year,  yielding  nearly  21,000,000  pounds  of  copper. 

The  diss(»niinated  ores  consist  of  grains  of  pyrite  and  cnalcopyrit^*, 
scatten»(l  through  altered  monzonite.  Many  of  the  grains  are  partly 
or  wliolly  rephiced  l)y  secondary  chalcocite,  with  some  bomite.  A 
iarg(^  tonnage  of  these  disseminated  ores  has  been  developed  in  the 
properties  of  the  Utah  Consolidated  and  the  Boston  Consolidated 
companies.  In  the  deposits  of  the  Ohio  Copper  Company  the  dis- 
serniiiMted  or(\s  are  more  closely  associated  with  fissures.  This  type 
of  ore  \\  ill  undoubtedlv  be  the  most  important  source  of  copper  in  tne 
dislrict  for  some  years  to  come. 

During  1 1M)S  tliere  were  produced  about  2,120,000  tons  of  monzonite 
ore,  yielding  1.15  p(T  cent  copper,  with  51  cents  in  gold  and  silver  per 
ton.  The  av(M'ag(»  ratio  of  concentration  was  21.4  into  1,  yielding  a 
coiuMMitnitc  carrying  nearly  25  per  cent  copper. 

The  ore  bodies  in  the  limestone  an^  worked  for  the  most  part  by  the 
s<iun rr-scl  system.  The  porphyry  bodies  are  worked  by  steam  shovels 
and  the  caving  system.  Th(»  comparatively  thin  overburden  makes 
the  working  ^^[  th(»  por|)hyry  deposits  by  steam  shovels  unusually 
chenp. 

]*revious  to  MlOS  most  of  the  ores  were  treated  by  the  smelters 
oixTJited  In  I  he  several  (•om[)anies  in  the  neighborhood  of  the  mines. 
\Vith  the  (losing  of  tlu^  three  plants  mentioned  above,  the  Garfield 
suK'lter  of  the  American  Smelting  and  Refining  Company  and  the 
Yanipa  smelter  were  the  only  works  treatuig  copper  ores.  The 
Internalional  Smelting  Company  is  constructing  a  2,(MK)-ton  smelU»r 

««  For  il.tail».-l  iularriiution.  bw  Uyiitwell,  J.  M.,  I'ruf.  Paper  U.  S.  Oeol.  Survey  No.  38, 1905 
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in  Pine  Canyon,  Tooele  County,  for  the  treatment  of  the  output  of  the 
Utah  Consoldiated  Company's  mines  and  custom  ores.  The  develop- 
ment of  the  disseminated  deposits  has  resulted  in  the  construction  of 
3  concentrating  plants  during  the  last  two  years.  These,  together 
with  1  of  earUer  construction,  give  the  district  a  concentrating  capac- 
ity of  over  12,000  tons  daily.  The  plant  of  the  Utah  Copper  Com- 
pany at  Grarfield,  of  6,000  tons  capacity,  was  completed  during  the 
year,  a  part  of  the  plant  having  been  put  in  operation  in  1907.  This, 
with  the  800-ton  Copperton  plant  in  Bmgham  Canyon,  gives  this  com- 
pany a  concentrating  capacity  of  nearly  7,000  tons.  Through  the 
year  the  sections  of  the  Boston  Consolidated  plant  at  Garfield  were 

E laced  in  conmiission  as  completed.  The  2,250-ton  plant  of  the  Ohio 
bpper  Company,  located  about  three-fourths  of  a  mile  east  of  the 
portal  of  the  Masco tte  tunnel,  was  not  completed  in  1908,  but  is 
expected  to  be  placed  in  conmiission  during  1909. 

Most  of  the  heavy  pyritic  ores  of  the  distnct  are  smelted  after  roast- 
ing. The  concentrates  treated  at  the  Garfield  plant  are  roasted  and 
smelted  in  reverberatories  for  the  most  part,  though  a  part  are 
sintered  and  treated  in  the  blast  furnace. 

The  Independent  Smelting  Company,  successors  to  the  Utah  Smelt- 
ing Company,  operated  the  plant  near  Ogden  for  a  part  of  the  year, 
but  closed  down  in  December. 

A  100-ton  experimental  furnace  of  the  Fink  type  was  constructed 
at  Garfield  during  the  year.  This  furnace,  a  comoined  roasting  and 
smelting  plant,  is  designed  to  utilize  the  fuel  value  of  the  sulphur  and 
iron  in  smelting  the  ores,  and  it  is  claimed  that  very  high-grade 
matte  and  even  blister  copper  can  be  produced  at  one  operation.  An 
experimental  nm  was  made  early  in  1909  in  which  hign-grade  matte 
was  produced.  It  has  not  yet  been  demonstrated  that  this  process 
will  be  of  commercial  importance. 

Tintic  district, — ^The  Tmtic  district,  in  Juab  County,  made  a  copper 
production  of  about  5,700,000  pounds  in  1908,  as  compared  with 
7,800,000  poimds  in  1907. 

The  sedimentary  series,**  consisting  of  limestone  and  quartzite  of 
Carboniferous  age,  has  been  intruded  by  an  extensive  mass  of  mon- 
zonite. 

The  ores  occur  as  contact  deposits  at  the  contact  of  limestone  and 
monzonite,  filling  fissures  in  the  igneous  rocks,  and  as  replacement  of 
limestone  and  filling  of  fissures  in  the  sedimentary  series.  The  most 
valuable  deposits  developed  are  of  the  last-named  type.  The  fissures 
are  usually  nearly  vertical,  and  the  replacement  bodies  are  extremely 
irregular  m  form  and  various  in  size.  The  original  minerals  were 
pynte,  galena,  sphalerite,  and  enai^te,  with  rich  silver  and  gold 
minerals  in  a  gangue  of  quartz  and  barite. 

There  has  been  Uttle  oevelopment  below  the  water  level,  which  is 
usually  below  1,600  feet  in  the  deposits  in  limestone,  and  oxidation  to 
this  point  has  been  very  complete.  Recent  developments  below  the 
water  level  in  the  Gremlni  mine  have  been  encouraging,  revealing  sul- 
phide ores  of  high  grade.  More  development  will  be  necessary,  now- 
ever,  to  determme  whether  the  primary  ores  of  the  district  will  prove 

•For  detBUed  report,  see  Tower  and  Smith,  Nineteenth  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  3, 18W,  pi». 
601-767. 
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of  great  commercial  importaiice.  The  dUtrict  m  primarily  a  precious 
metal  camp,  lead  and  copper  being  of  secoDdary  importance. 

The  smeltiDg  plant  of  the  Tbitic  Smelting  Company  treated  only 
lead  ores  during  1908|  but  a  copper  furnace  was  placed  in  operation 
earhr  in  1909.  ■ 

Frisco  distfieL — The  Frisco  district  of  Beaver  County  produced  I 
about  5,500,000  pounds  of  ^PP^i*  l^^  1908,  as  compared  with  about  ■ 
4.900,000  pounds  in  1907.  The  production  was  principally  from  the  I 
OBkctus  mine  of  the  Newhouse  Mines  and  Smelting  Company,  ■ 

The  ores,*  which  consist  of  pyrite  and  chalcqpyrite,  occur  dissemi-  ■ 
nated  in  a  highly  altered  and  precciated  area  of  monzonite.  Most  of  ' 
the  ore  is  low  grade,  and  requires  concentration  before  shipping. 

The  mine  has  been  opened  to  the  900-foot  level,  and  a  large  tonnage 
of  ore  has  been  developed.  Tlie  upper  part  of  the  deposit  was  mined 
by  steam  shovel.  The  square  set  and  filling  system  was  employed 
previous  to  1908,  when  the  mine  was  put  in  shape  for  the  use  of  the 

caving  system.    The  company'^  1,000-lon  mm  Wftfl  lWrfinrttin?fit<fHi 

during  1908,  and  the  capacity  conaiderab^  imgeaaad.  Serml 
deposits  in  this  district  that  were  worked  in  1907  mads  bo  produo- 
tion  in  1908. 

Other  districts. — Other  districts  that  contributed*  to  the  oa^ut  of 
the  State  were  the  Little  Cottonwood,  i^Salt  LoIdd  Ooqnlgr;  thaOrfar 
district,  in  Tooele  County;  the  Tutsagubet  distriioti  ia  Wadungtoii 
County;  the  Copper  Mountain,  in  Bowlder  Ooonly;  and  the 
City  mines. 

OTHBR  STATU. 

Alabama. — ^Alabama  made  a  small  blister  production  in  1908.  As 
in  1907,  the  copper  was  derived  from  the  treatment  of  pyrite  cindera 
produced  in  the  manufacture  of  acid. 

Maryland. — Only  a  few  hundred  pounds  were  reported  from  Maiy- 
land  in  1908. 

Missouri. — ^As  in  1907,  the  North  American  Lead  CSompany,  at 
Fredericktown,  Madison  County,  was  the  only  producer  of  oop]^  in 
the  State.  The  ore  consists  of  chalcopyrite,  galena,  and  a  niickel- 
cobalt  mineral.  This  is  concentrated  witn  separation  of  the  lead,  and 
the  copper-nickel-cobalt  concentrates  are  treated  by  a  proceas  not 
made  pubUc. 

New  Hampshire. — Coos  County  made  a  production  of  about  ISfflLOOO 

Sounds  in  1908  from  the  mines  of  the  Mian  Mining  and  IfiUing 
iompany. 
North  Carolina. — ^The  production  of  blister  from  North  CkroUna 
showed  a  marked  decrease  in  1908,  14,342  pounds  being  reported^  as 
compared  with  544,040  pounds  for  1907.  The  two  prin^^  dktncta 
of  the  State  are  the  Gold  HiU,  Rowan  County,  and  the  Yngilina  dis- 
trict, in  Person  and  Granville  coimties.  The  latter  district  showed 
little  activity  in  1908. 

Oreaon. — ^The  blister  production  in  Oregon  in  1908  was  271.191 
pounds,  as  compared  with  518,694  pounds  in  1907.  The  Takflma 
smelter  in  Josepnine  County  was  the  only  plant  in  opejratk>n  duriiig 
the  year  and  tms,  as  in  previous  years,  was  able  to  operate  but  a  few 
months  on  account  of  the  bad  condition  of  the  roads,  which  madetiM 


aEmxnons.  F.  8.,  BuU.  U.  S.  Qeol.  Survey  No.  M,  1905,  pp.  24»-3l8.    A  report  on  tbm  4I^UUt  Is  te 
preparation  by  the  Survey. 
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42-mile  haul  to  Grants  Pass  impracticable.  The  matte  produced  by 
this  plant  is  shipped  to  Tacoma  for  conversion;  the  Tacoma  plant 
also  treats  ore  from  Oregon. 

Texas. — ^Texas  made  a  smallproduction  of  copper  in  1908,  from 
prospects  in  El  Paso  County.  These  ores  were  treated  at  the  El  Paso 
plant  of  the  American  Smelting  and  Refining  Company. 

Virginia. — ^Virginia  made  a  production  of  25,087  poimds  in  1908, 
as  compared  with  57,008  pounos  in  1907.  The  principal  producer  in 
19Q8  was  the  Seaboard  Copper  Company  in  the  Virgilma  district.  A 
small  (juantity  was  derived  from  ores  mined  for  siuphur.  At  Dimi- 
fries,  in  Prince  WiUiam  County,  some  matte  was  produced  from 
chalcopyrite  ore  sorted  from  the  pyritic  material. 

Washington. — ^The  blister  production  from  Washington  for  1908 
was  162,201  pounds,  as  compared  with  122,263  pounds  for  1907. 
The  principal  production  was  by  the  Northport  Smelting  and  Refining 
Company,  and  custom  ore  was  treated  by  the  Tacoma  smelter.  The 
numerous  small  plants  that  have  recently  been  installed  in  the  State 
were  not  operated  during  1908. 

Wyoming. — ^The  production  of  blister  copper  reported  from  Wyo- 
ming was  2,416,197  pounds,  as  compared  with  3,026,004  pounds  in 
1907.  As  in  1907,  the  main  OToducer  was  the  Penn-Wyoming  Copper 
Company  operating  in  the  Encampment  district,  Ciarbon  County. 
This  company's  smelter  was  in  operation  119  days  during  the  year. 

The  most  unportant  deposits  of  the  Encampment  district"  occur 
in  a  zone  of  brecciated  quartzite  underlying  schist.  The  ori^al  ore 
wds  chalcopyrite  with  possibly  some  pyrite.  Secondary  enrichment 
has  produced  important  bodies  of  chalcocite  in  the  upper  workings, 
but  these  give  place  to  chalcopyrite  at  depth. 

REFINERY  PRODUCTION. 

The  refinery  output  of  the  United  States  was  made  by  14  plants, 
9  of  which  employ  the  electrolytic  method,  and  5  employ  the  furnace 
process  on  Lake  Superior  copper.  Six  of  the  large  electrolytic 
refineries  are  located  on  the  Atlantic  tide  water,  and  the  5  lake  re- 
fineries are  all  located  on  the  Great  Lakes,  4  in  Michigan  and  1  in 
New  York.  The  remaining  refining  companies  are  located  at  Great 
Falls,  Mont. ;  Fredericktown,  Mo. ;  and  Blue  Island,  HI.  The  Buffalo 
plant  emplovs  both  the  electrolytic  and  the  furnace  refining  method ; 
the  Blue  Island  plant  turns  out  only  casting  copper.  In  contrast 
to  the  smelting  industry,  which  shows  a  marked  tendency  to  move  to 
the  mining  centers,  the  refining  industry  shows  a  tendency  to  concen- 
trate on  the  Atlantic  seaboard.  Two  electrolytic  refineries  that  were 
operated  previous  to  1907  on  the  Pacific  coast  were  closed  during 
tnat  year,  and  the  output  of  the  smelters  has  since  been  shipped  east 
for  refining.  At  present  the  Great  Falls  plant  is  the  only  large 
refinery  west  of  tne  Great  Lakes.  The  Atlantic  refineries,  "besides 
turning  out  a  very  large  percentage  of  the  656,179,349  pounds  of 
domestic  electrolytic,  also  produced  218,716,268  pounds  of  electrolytic 
copper  of  foreign  origin. 

Tne  refined  output  is  in  the  form  of  casting.  Lake,  and  electrolytic 
copper. 

•Spenoer,  A.  C,  Prof.  Paper  U.  S.  Geol.  Survey  No.  25, 1904. 
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CASTING   COPPER. 

Blister  copper  that  is  low  in  precious  metals  and  sufficiently  free 
from  impurities  for  certain  uses  is  refined  by  the  furnace  process  and 
cast  into  ingots.  Tliis  copper  is  usually  unfit  for  the  uses  requirihg 
a  higli-gratle  copper,  such  as  electrolytic  purposes,  brass  manufacture 
and  rolling,  but  is  suitable  for  copper  castings,  and  a  large  part  of  it 
is  put  to  tliis  use.  A  comparatively  small  percentage  of  the  copper 
out])ut,  except  that  from  the  Lake  Jistrict,  carries  such  low  values  in 
precious  metals  that,  together  with  the  increased  value  of  the  electro- 
lytic  i>rociuct,  tliey  will  not  more  than  pay  for  the  electroljrtic  refining 
of  the  eopi)er;  consequently  the  output  of  casting  copper  is  compara- 
tively small.  During  190S  the  production  of  new  casting  copper 
ainoiinted  to  24,301,407  i)ounds,  24,166,681  pounds  being  of  domestic 
origin  and  134,726  pounds  of  foreign  origin.  As  in  previous  years  a 
lar^i^  percentage  of  tliis  came  from  the  Morenci-Metcalf  district,  Ari- 
zona, with  a  small  quantity  from  Wyoming  and  other  States.  During 
1 OOS  t  lunv  were  4;),262,2S5  ])ounds  of  blister  exported  without  refining. 
This  (»xport  was  principally  from  the  Morenci-Metcalf  district,  Ari- 
zona, ami  Duektown,  Tenn.,  and  as  it  was  very  low  in  precious  mctab 
it  was  |)rohahIy  used  for  casting  purposes  without  refining.  During 
IDOS  tlu*  n^gular  copper-re  lining  companies  of  the  country  recovered 
l),7()r),l()3  pounds  (of  wliich  2,551,077  pounds  were  electrolytically  re- 
iineil  and  7,1 54,02()  ])ounds  were  casting)  from  domestic  scrap,  drosses, 
etc.,  and  ret  urns  from  most  of  tlio  known  refiners  of  secondary  material 
show  that  13, 508.574  pounds  were  turned  out  by  them  as  casting 
eopp(»r  or  in  alloys.  At  least  23,213,677  pounos  of  copper  were 
(ieriv<'(l  from  secondary  sourc(»s  during  the  vear,  and  undoubtedly 
this  (piantily  would  he  somewhat  iiUTeaseif  if  all  the  secondary 
j)ro(hM'ers  reported. 

LAKE    COPPER. 

\\\  Lake  ("opix^r  as  us(h1  in  this  report  is  m(»ant  the  output  of  the 
Lake  Superior  district  that  is  re(in(Hl  by  the  furnace  method.  The 
copper  from  th(»  district  thai  is  (^lectrolytically  refined  is  considered 
as  clcclrolylii',  (M)j)J)(T.  Tliis  does  not  a^'ee  exactly  with  the  term 
Lnke  (u>pper  as  ns<M|  in  the  trade,  Lake  copper  being  not  only  the 
fiirruKM*  I'chned  pro«hict  from  the  Lake  district,  but  also  mixtures  of 
furnjice  relirKMl  nnd  rle(^trolyl  ieally  r(»lin(Hl  copper  from  the  Lake 
dis(ric(:,  jind  fiirnac(*  relined  eop|)er  from  the  Lake  district  Mith  elec- 
trolsiic.  copper  from  other  districts.  The  mixing  is  resorted  to  in 
or<ler  to  (hlute  the  nrsenie  in  certjiin  ^^rades  of  the  furnace-refined 
copper.  This  snhject.  has  been  fully  treated  in  the  prec^nling  report** 
and  need  not-  he  repeatcil  in  detail. 

Then'  were  I *).)..')():;,()!)!)  pounds  of  furnacc^-n^Iiiied  T^ake  copper 
j)roduc(M|  iu  r.His,  ,ind  2i;.7s<»,ls.")  j)ounds  were  el(»ctrolytieally  reimed 
either  to  (n^r  t  hr  coj)per  fioju  im|)urities  m  to  recover  tlie  silver 
conteni,. 

\\y  <'lecti"olyt  i<'.  coppei-  is  mraui  «  opper  that  has  been  electrolytic- 
ally  refined  regardless  of  iis  «»ri;rin.  In  MM)s  the  j)rodu<'ti(m  of  elec- 
trolytic eop|)er  from  primary  matrrials  of  domestic  origin  amounted 

aMiii.r.il  l:'S..iiii-.v.  I  .  S.  Ini  1.'.;.  pi.  i,  I'.  S.  <J.-ol   Sur^^'i,  Uhw,  p.  623. 
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to  656,179,349  pounds,  as  compared  with  592^326,608  pounds  in  1907, 
and  there  were  218,716,268  pounds  of  foreign  origin,  as  compared 
with  245,062,814  pounds  in  1907.  Electrolytic  copper  from  secondary 
sources  to  the  amount  of  2,551,077  pounds  was  produced,  making  a 
total  electrolytic  production  for  the  year  of  877,446,694  pounds,  as 
compared  with  845,700,283  pounds  in  1907. 

The  copper  content  of  the  bluestone  turned  out  by  the  refineries 
during  1908  was  approximately  9,074,773  pounds,  or  about  1.10 
per  cent  of  the  copper  subjected,  to  electrolytic  treatment. 


TOTAL   REFINED   COPPER. 

The  total  production  of  refined  new  copper  for  1908  was  1,094,- 
700,123  pounds,  the  largest  output  in  the  history  of  the  industry, 
exceeding  the  1906  production  of  1,079,052,409  pounds  by  15,647,714 
pounds,  and  the  1907  output  of  1,032,516,247  pounds  by  62,183,876 
pounds. 

The  production  of  electrolytic,  Lake,  and  casting  copper  for  1907 
and  1908  is  shown  in  the  following  table: 

Production  of  refined  copper  in  1907  and  1908 ^  in  pounds. 


Electrolytic 

Lake 

Castiag 

Total 

Total  output,  domestic  rcfinerios 


1907. 


Domestic 
origin. 


592,326,608 
178,534,141 
13,410,678 


Foreign 
origin. 


245,062,814 


3,182,006 


784,271,427   248,244,820 
1,032,516,247 


1906. 


Domestic 
origin. 


656,179,349 
195,503,099 
24,166,681 


Foreign 
origin. 


218,716,268 


134,728 


875,849,129    218,850,994 
1,094,700,123 


The  1908  figures  for  domestic  electrolytic  include  26,786,485 
pounds  of  Lake  copper  which  were  refined  electrolytically;  those  for 
1907  contain  34,917,988  pounds  of  Lake  copper. 

If  to  the  875,849,129  pounds  of  refined  output  from  primary 
sources  of  domestic  origin  is  added  the  43,262,285  pounds  or  bhster 
copper  exported,  and  so  far  as  known  consumed  without  refining, 
the  total  output  of  marketable  copper  from  primary  sources  in  the 
United  States  was  919,111,414  pounds.  Add  to  this  the  218,850,994 
pounds  derived  from  foreign  sources  and  the  23,213,677  poimds  from 
secondary  sources,  and  the  contribution  of  the  United  States  plants 
to  the  world's  supply  of  marketable  copper  is  found  to  be  1,161,176,085 
pounds,  or  69  per  cent  of  the  world's  output  for  1908. 


COPPER    SULPHATE. 


The  production  of  copper  sulphate  or  bluestone  by  the  refineries 
of  the  United  wStates,  in  1908,  was  38,240,21 1  pounds,  having  a  cooper 
content  of  25.3  per  cent,  or  9,674,733  pounds,  as  compared  with  aoout 
33,464,950  pounds,  with  a  copper  content  of  about  8,466,632  pounds, 
in  1907. 
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Returns  iD  smelting  and  refining  companies  show  that  the 

foUowing  &  tif  electrolytic,  Lakej  and  caisting  copper  were  on 

hand  at  th  ini"g  and  end  of  the  year  190S: 

St)Ock  of  refined  copper ^  in  pounds, 

JaDuary  1|  1^8 , ..-*.. 125,745,796 

January  1,  1»09 .,.,.,_.,. 121,876,759 

Stocks  decreased  during  190S,„- S, 869,037 

Undelivered  sales  are  excluded  from  these  figures.  Stocks  carried 
by  consumers  and  brokers  have  not  been  ascertained.  In  addition  to 
the  stocks  of  refined  copper  there  were  at  smelters,  in  transit  to  the 
refineries  J  and  at  the  retinei'      ' '"  '  pper  and  material  in  proce^ 

of  refining  to  the  amount  9  pounds,  January  1,  1908, 

and  of  234,013,843  pounds,  J  a  )09, 

Stocks  were  accumulating  d.  ast  months  of  the  year  and 

continued  to  do  so  during  the  l  of  1909.     By  the  middle  of 

the  year,  however,  production  ,  nmption  were  about  equal 


IMPORTS  A  POBTS. 

IMPORTS. 

The  quantity  of  copper  in  unmanufa<  jred  form  imported  into  the 
United  States  in  1908  was  218,70r5,4!  pounds,  according  to  the 
records  of  tlie  Bureau  of  Statistics  of  tua  Department  o^Co^^me^ce 
and  Lnbor,  The  imports  in  1907  were  252,020,054  ^  pounds.  The 
following  table  shows  the  character  and  source  of  copper-bearing 
material  mported  during  1907  and  1908:* 

Impofk  qf&>ppiT  into  tht  Uuited  States  in  1907  aJtd  1908,  fif  ismnCnMt  m  paunda^ 


Couniiy. 

mad  rogtllm 

Ore. 

Matte  and 

Pig*,  ba^topufi,  pUrtM, 

1007. 

1901. 

im. 

im. 

vm. 

fMHo4Ktlifd«in., 

401, 6i5 
14,  MS,  017 

12,239,617 

S.4M.iK 

KmJj-, ,-.-,-...#— .——^ 

" ^'-* 

13»  3L^,  117 

Olb^f  Kttfiiw  "  ^ "  *  * 

P^NwteAiMttM - 

13,803,060 
32,4fl7,4lS 

fi,l3ft/7aS 
U,775,e» 

llil'ifiO 

^ihm 

1 

}    Si  7*0,021 

&,064,853 

f „ 

23.  l>ir^.||Zl 

pthiw  liotilh  AnitirWa,......* ,.,. 

v::::;::: 

a  41^673 

IS>£^,8M 

Qtht  ooiiutriw. *H,..,.,.«t 

@,  607,  (179 

15,662,830 

4,«83,273 

32.242,447 

G«3id'i<rtiV.l*  t^  I ! ! ' ! '  11^  1 1 "  "  " 

w,m,m 

4a,81O,0Qfl 

T,«n,S07 

i»2,9«uae7 

1G2, 224,1*4 
215,705,4^ 

«ltli«  BuiMa  ofitmlitM. 

»  OwlTSg  to  l!i(>  fiurt  that  unmaiinlactiircd  ccippef  Is  not  dutialjie  a  less  «?ciit»I*  aceount  of  eop^m 
Imports  is  kv'pt  Ihuu  of  duUabU?  article^.  Tht^  ^f^paraUim  uti  ara  and  mat  to  iji  eTtdoatLy  not  aeeuntc^ 
Ibougli  oambined  at^  and  m&tUj  uv  mot«  m;ax\f  ooo^i. 
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The  total  imports  of  218,705,487  pounds  include  7,067,092  pounds 
of  copper  in  matte  and  blister  denved  from  ores  from  the  United 
States,  leaving  211,638,395  pounds  of  foreign  origin. 

According  to  reports  from  smelters  and  refineries,  218,850,994 
pounds  were  derived  from  foreign  sources,  making  a  discrepancy  of 
7,212,599  pounds  between  the  figures  reported  by  smelting  and  refin- 
ing companies  and  those  of  the  Bureau  of  Statistics.  If  losses  in 
smelting  and  refining  of  the  imported  materials  were  taken  into  con- 
sideration, the  discrepancy  would  be  considerably  greater. 

The  following  table  shows  imports  for  consumption: 

Imports  for  consumptionf  1908 j  in  pounds. 

Ore,  copper  content 40, 477, 621 

Matte,  copper  content 13,551,189 

Copper,  unmanu^tured  regulns,  etc 358, 990 

Copper,  old,  fit  for  remanufactnre 2, 182, 839 

Copper,  platee,  bars,  etc 158, 041, 552 

214,612,191 

It  will  be  noted  that  the  total  of  "Imports  for  consumption''  are 
less  than  "Imports  by  coimtries/'  and  tne  discrepancy  between  the 
figures  of  imports  for  consumption  and  those  or  the  smelters  and 
refineries  are  correspondingly  greater. 

EXPORTS. 

The  emorts  of  metallic  copper  from  the  United  States  in  1908 
amoimted  to  661,876,127  poimds,  according  to  the  Bureau  of  Statis- 
tics. This  is  the  largest  export  made  in  any  year,  exceeding  that  of 
1904  by  107,326,097  pounds,  and  that  of  1907  by  152,946,726  pounds. 
In  admtion  to  the  exports  of  metallic  copper,  tne  copper  contents  of 
63,149  long  tons  of  ore,  matte,  and  regulus  were  exported  in  1908,  as 
compared  with  99,144  long  tons  in  1907. 

Exports  of  domestic  copper  from  the  United  States  in  1907  and  1908,  by  countries. 


Ooantiy. 


QtGf  mutW,  iiiiil 
fejniliis.  (Gross 
weight   to   long 


1907. 


IfiOa. 


Inp)ts,  bucs,  platen,  and 
ciia»    (I'oimda.) 


Ifl07. 


190B. 


tFnlted  Ktogdom. 
Beli:feisi .......... 

FrwiM.. 

Italv...: 

^Jetlieflafula. . . . . . 


Other  Suropo .,.,>.*. 

Brttish  North  Amerteu  - 

]l£Xko.. 

Chloea&Emplra.. ,, 

OHifif  coazittiGi& 


2oa 
'im 


16S 

"'2 


sz.oie 


7p0G0 


99,141 


SS2 


M,  409.441 

3,822,551 

93, 07.%  145 

107,607,390 

21, 102,  SCg 

loe,5e:^,2f70 

4,341,386 

23,221,034 

3,747,410 

362,411 


117,^(^,314 

5,500,  see 

lis,  600,381 

137,t5>3,3&2 

25,512,257 

195,562,610 

4,0^7,077 

30,433,674 

3,977,142 

35,305 

13,73.S,gm 

2,447,101 

061,S76,127 
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The  exports  to  ihB  different  countrieB  show  a  nHur 
crease,  the  large  exportations  bein^  due  to  the  low  prioe  of  ootpf&t 
during  Uie  year,  which  stimulated  Sie  purchaae  <^  ooiiper  hjtanigi 
countries. 

The  exports  of  pigs,  bars^  plates,  and  old,  in  1908  ]neludBd43,2e2^28B 
pounds  of  blister;  in  1907  it  included  42,350,463  pounds.    Thedaouo- 


tion  of  this  quantity  from  t^  total  gives  6l8,613,843j90i|auia  of 
rdSned  copper  exported  in  1908  as  computed  with  466,406,007  in  1907. 

CONSUMPTION. 

The  apparent  consumption  of  refined  new  copper  in  the  United 
States  in  1908  was  about  480,000,000  pounds,  as  compared  with  about 
488,000,000  poimds  in  1907.  As  it  is  practically  impossible  to  ascer- 
tain the  consumption  by  a  direct  method,  tiie  most  feaaiUe  method 
appears  to  be  to  deduct  the  total  copp«r  withdrawn  bom  supply 
during  the  year  from  the  total  supply.  If  these  data  are  ooirect,  the 
apparent  consumption  will  probably  be  very  dose  -to  the  actual  con- 
sumption. Since  all  refining  companies  ha^e  furnished  ^nres  show- 
ing stocks  on  hand,  the  data  are  complete  and  believed  to  be  aocorate 
for  ascertaining  the  consumption  by  this  method. 

The  following  table  shows  the  apparent  consumption  of  refined 
new  copper  in  the  United  States  in  1907  and  1908: 

Domestic  (xmsumption  of  refined  copper  in  1907  and  1908^  in 


Total  lefinerv  output 

Stock  at  bcguming  of  year. 


l,CM,1Q0^tt 


Total  available  supply. 


1,079,011,4 


l.a0^44Mlt 


Refined  copper  exported . 
Stock  at  ena  of  year 


«i6,«6»oor 

125,746,796 


Total  withdrawn  from  supply., 
Apparent  consumption 


fl91,9a,8QI 
487,7n,« 


740^«0^«QI 
«9,«6,SI8 


a  Exports  of  piss,  bars,  ingots,  plates,  etc.,  reported  by  the  Bureau  of  StatifftiOi,  k 
of  blister  exported  without  refining. 

About  55  per  cent  of  the  domestic  product  of  refined  copper  was 
consumed  in  the  United  States.  If  to  the  refined  product  are  added 
the  43,262,285  pounds  exported  without  refining,  it  is  found  that  in 
1908  about  48  per  cent  of  the  copper  derived  from  ores  mined  in  the 
United  States  was  exported.  Tms  compares  ¥dth  41  per  cent  in  1907 
and  24  per  cent  in  1906. 

To  the  apparent  consumption  of  new  copper  should  be  added  that 
produced  from  secondary  sources,  a  large  part  of  which  entered  into 
the  year's  consumption.  This  amounted  to  about  232000,000  pounds 
in  1908,  and  about  60,000,000  pounds  in  1907,  makmg  a  total  con- 
sumption of  about  503,000,000  pounds  in  1908,  as  compared  with 
about  547,000,000  pounds  in  1907. 

USES. 

No^systematic  attempt  has  been  made  to  ascertain  the  proportioii 
of  the  copper  output  ot  1908  used  in  different  industries  nv  eleotrcH 
lytic  p\u4)oses,  brass  manufacture,  casting,  etc.  Some  idea,  how- 
ever, of  tne  quantities  entering  the  different  industries  can  be  f~~ — ' 
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from  the  forms  in  which  the  output  of  the  refineries  was  cast.  The 
following  table  shows  the  approxmtiate  (]^uantity  of  copper  cast  in  the 
different  forms  during  1908.  In  a  few  mstances  these  are  estimates 
made  by  the  refining  company^  an  accurate  accoimt  of  the  form  in 
which  the  output  was  cast  not  being  available.  They  are  believed, 
however,  to  correspond  very  closely  to  the  actual  forms  in  which  the 
copper  was  put  on  the  market. 

Forms  in  which  the  refinery  output  was  cast  in  1908^  in  pounds. 


Form. 

Electrolytic. 

Lake. 

Casting. 

Total. 

Percent- 
age. 

Wire  bars 

506,075,345 
118,734,392 

76,831,965 
126,794,321 

21,061,000 

16,472,540 
139,394,946 
53,936,578 

522,547,885 
287,758,771 
130,768,543 
126,794,321 
33,546,580 

47 

Tngotf , 

29,629,433 

26 

Cakes 

12 

Cathodes 

12 

Other  formff 

a  12, 485, 580 

8 

Total 

849,497,023 

222,280,644 

29,629,433  1  6  1.101.41  A.  100 

100 

o  Indades  some  copper  "  In  process." 

fr  It  will  be  noted  that  this  total  Is  somewhat  smaller  than  the  total  of  refinery  output  of  new  and  old 
copper  in  1908. 

It  may  be  assumed  that  a  large  portion  of  the  47  per  cent  of  the 
copper  output  cast  as  ¥dre  bars  was  used  for  electrical  purposes^  and 
that  the  12  per  cent  cast  as  cakes  was  used  largely  for  rolling.  The 
other  forms  are  less  easily  classified.  The  1 2  per  cent  cast  as  cathodes, 
together  with  a  portion  of  the  ingots,  entered  the  brass  industry,  and 
a  large  amount  of  copper  ingots  were  used  in  casting.  It  was  esti- 
mated, on  more  complete  data,  that  the  consimiption  in  1907  was 
in  the  following  proportions:  Electrical  purposes,  45.3  per  cent;  brass 
manufacture,  30.9  per  cent;  rolling  mills,  sheet  copper,  6.2  per  cent; 
miscellaneous  uses,  principally  casting,  17.6  per  cent. 

PRICES. 

The  average  quoted  price  of  electrolytic  copper  at  New  York,  in 
1908  was  13.2  cents  per  pound.  In  1907  the  price  was  20  cents 
per  poimd.  The  average  monthly  prices  for  electrolytic  copper  in 
1907  and  1908  are  given  in  the  following  table: 

Monthly  prices  per  pound  of  copper  in  1907  and  1908. 


Month. 

lytic  copper,  in 
cents. 

Month. 

Prices   of  eleotro- 
lytlc   copper,   in 
cents. 

1907. 

1908. 

1907. 

1906. 

Imnmtrv 

24.40 
24.86 
25.06 
24.22 
24.04 
21.66 
22.13 

13.72 
12.90 
12.70 
12.74 
12.69 
12.67 
12.70 

18.35 
15.56 
13.16 
13.39 
13.16 

13.46 

FebnMuy       .  . 

September 

13.88 

If  arrh 

October 

13.35 

Anril                      

November 

14.18 

ilS^ ':::::::::::::::::::::::: 

December 

14.11 

Average 

jnlv 

20.00 

13.20 

1 

The  average  yearly  price  of  Lake  copper  was  13.4  cents.  These 
quoted  prices  are  the  basis  on  which  much  of  the  copper  is  sold  by  the 
mines  and  are  used  by  the  Geological  Survey  in  calculating  the  valu^ 
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of  mine  production.    It  is  well  known,  howereri  thet  it  mlj  foug^y 
repiesente  actual  ayerage  price  xeceiYed  for  copper  sold  doling  tlie 


year.    Tlxe  actual  average  price  is,  howerer.  probaUy  much  nearer 
to  the  quoted  ayerage  in  a  year  like  1908,  wnea  the  mai^et  fluctoar 
tions  were  relatiyely  small,  than  in  a  year  like  1907.  r^  -  ^'^  - 
ences  in  prices  were  yery  large  and  the  yariations  in  sales 
months  were  great. 


wlien  differ- 
in  different 


WORIiD*S  FRODUCnON. 

The  smelter  production  of  coppeir  in  the  world  was  1,667;098,000 
pounds  in  1908,  as  compared  with  1,689^809,300  pounds  m  1907. 
In  1908  the  smelter  output  of  the  United  States  was  56.64  per  cent 
of  the  world's  production,  as  compared  with  64.66  in  1907. 

The  following  table  shows  the  world's  production,  by  countries. 
The  figures  are  those  compiled  by  Messrs.  Hemy  B.  Merton  ft  Co. 
(Limited),  of  London,  reduced  to  pounds,^  eroq>t  tiiat  the  oflSdal 
figures  of  the  United  States  production  are  inserted. 


World's  produetum  {melUrmajnU)  ofeopperml9€7andl908ti^p€ 

mmA. 

Cbuntij. 

1007. 

1808. 

Ooimti7« 

taor. 

190& 

Algalft _ 

lM,8CiO 

4^2,800 
02.400,000 

2,oea,9oo 

£,600,000 
ST,  377, 600 
ft.  475, 200 

5a,n4,400 

1.568,000 

4h,m.m 

280,000 

7,31*2,000 

100,614,400 

M*«4ftrt    ,         

Nonraj 

I36,706>,aQ0 

4,480,000 
2t  600, 000 

8i,m,m 

AlSCDtflUI. .  <.....  L 1 . . 

504,000 
£8.  480, 000 

5,600,000  1 
63,996.800 
l5,4tlH3D0 
85,82fi,fl0ff 

1,568,000 

45,248,000 

234.000 

6,eW,000 
06,aJO.0OO 

A  riitnJAila , , 

**"m'vm'itu 

Antrim...... 

£mtm 

BollTia 

Pero— * 

Ctoftda 

RMrti*.— XX......X..I 

Gbuc  Colonv.  ^  ^  ^ ,- , , ,, 

I5&::::::::::::: 

cBS .:„.:.:::: 

Ur,  790, 100 

EngL^nd, .,...«.,..... 

aWed^ r 

i  WDlfflffi 

Oennany , 

TuTlwy. „. 

}!uS;ooD 

WlinF*"T  -   X  T  T    -    r     ,     ,         ,    -    ,    r 

UolUd  States..,...,., 
Total 

M3,JS?0i,a00 

iJSy         

JftT>aii 

1^300^ 

1,667  008  OeO 

LEAD. 

By  C.  E.  SlEBENTHAL. 


INTRODUCTION. 

An  estimate  of  the  production  of  refined  lead  in  1908  was  given 
out  in  the  form  of  a  press  bulletin  on  January  1, 1909.  This  was  based 
on  reports  from  every  smelter  giving  the  actual  production  for  the 
first  ten  or  eleven  months,  with  estimates  for  the  remainder  of  the 
year.  The  total  thus  obtained  varied  1.4  per  cent  from  the  final 
figures  of  production.  The  complete  figures  of  production  and  con- 
sumption of  primary*  refined  lead,  of  imports  and  exports  of  lead  in 
ore  and  bullion,  and  of  the  recoverv  of  secondary  lead  were  given  in 
the  advance  statement  of  lead  production,  which  was  published  May 
24,  1909.  The  present  report  contains,  in  addition,  tables  showing 
the  production,  consimiption,  imports  and  exports  for  a  period  of 
years,  a  comparison  of  tne  mine  and  the  smelter  production  of  lead 
by  States,  and  a  summary  of  metallurgical  advance  and  of  trade 
conditions  for  the  year. 

The  statistics  of  production  in  this  coimtry  are  based  upon  confi- 
dential returns  to  the  Survey  by  each  lead-smelting  company  in 
operation  during  the  year.  The  statistics  of  domestic  consumption 
are  taken  in  part  from  these  smelter  returns  and  in  part  from  the 
records  of  the  Bureau  of  Statistics  of  the  Department  of  Commerce 
and  Labor,  and  the  tables  for  foreign  production  and  consumption 
are  compiled  from  the  sources  indicated. 

The  collection  of  the  figures  of  mine  production  in  the  Central  States 
in  1907  and  1908  allows  a  comparison  of  smelter  and  mine  state 
totals  for  all  lead-producing  States  for  two  years  in  succession,  thus 
to  a  certain  extent  eliminating  the  lag  in  smelting  and  affording  a 
truer  comparison. 

STATE  OF  LEAD  INDUSTRY  IN  1908. 

The  lead  industry  had  an  earlier  recovery  from  the  depressed  con- 
ditions prevailing  at  the  close  of  1907  than  did  the  spelter  industry. 
After  maintaining  a  stationary  condition  for  several  months,  lead 
prices  rose  rapidly  until  late  summer  and  then  fell  gradually  until  the 
close  of  the  year. 

With  the  recovery  of  prices,  lead  mining  was  stimulated,  but  a 
considerable  portion  of  the  increased  output  of  ore  was  marketed  too 
late  in  the  year  to  enter  into  the  production  of  pig  lead.  Of  the 
principal  lead-producing  States,  Missouri  alone  showed  an  increase  in 

•  Bj  piimary  lead  Is  meant  lead  which  has  been  produced  directly  from  ore.  This  term  is  used  for 
puiyosM  of  disonctloa  from  secondary  lead,  which  is  obtained  by  refining  skimmings,  drosses,  old  metato. 
etc,  flsnrBB  for  the  prodoctloti  of  which  are  tdven  on  a  later  page.  Wherever  in  this  report  the  word  "\md'r 
li  ana  wfthoot  qualiflcatlon  primary  lead  is  to  be  understood. 
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the  quaj&tity  of  lead  nunedi  thiiB  letaining  the  finfe  nak  in  leed 

Exiuction.  Idaho  and  UtuL  both  showed  a  deereaaad  prodoctiaii, 
t  Colorado  had  the  greatest  deoreasoi  anunniftuig  to  over  40  per 
cent.  There  was  an  increase  of  75  per  cent  in  the  quantity  of 
Mexican  base  bullion  refined  in  bond  in  this  ooontrr  over  the 
quantity  refined  in  1907,  so  that  the  total  lead  refined  in  uusoountiy 
makes  a  somewhat  better  showing  than  the  domestio  production. 

PRODUCTION. 

The  production  of  lead  in  the  United  States  since  1826  from  domfle- 
tic  ores  and  from  foreim  ores  and'  base  bullion  is  shown  in  the  taUe 
following.  For  the  ee^jjeaxa,  in  the  absence  of  oflBdal  records,  Ihe 
figures  nave  been  compiled  from  the  best  available  souroes.  The 
figures  for  the  period  from  1826  to  1863  are  those jmUished  hv 
Whitney;  those  lor  the  later  yean  were  collected  by  £•  A.  GaBweDL 
Totals  for  1882  were  compiled  from  statistics  gathered  by  the  Oensos 
Bureau.  Since  1882  the  ngures  have  been  annually  collected  by  the 
United  States  Oeolc^cal  Survey. 

According  to  Hahn,<*  argentiferous  lead  ore  was  smelted  in  Montana 
and  Nevada  as  early  as  1866--67y  but  for  the-silver  only,  as  thevaloeof 
the  lead  would  not  pay  transportation  changes  to  market.  With  the 
completion  of  the  Union  Pacinc  Railroad  in  1860  and  the  development 
of  the  mines  at  Eureka,  Nev.,  the  production  of  lead  bullion  Began. 
The  first  figures  of  this  production  which  are  available  are  for  1873. 
It  is  evident  from  the  totals  for  1871  and  1872  that  not  much  bullion 
was  produced  before  1873.  Estimates  have  been  made  for  these 
years,  as  well  as  for  1874,  in  order  to  arrive  at  totals  for  the  different 
classes  of  lead.  Foreign  bullion,  principally  from  Mexico^  began  in 
1891  to  be  imported  into  this  coimtry  for  remiingy  but  before  1M6  the 
annual  Quantities  so  imported  were  not  distinguished  from  the  lead 
importea  in  ore.  Since  the  soft  lead  is  all  domestic,  the  desiiveriaed 
lead  of  domestic  ori^  can  be  readilv  f oiind  by  subtractinff  the  total 
lead  of  foreign  ori^n  from  the  total  desilverized  lead  production  of 
that  year,  or  Dy  suBtracting  the  soft  lead  from  the  total  domestic  lead 
of  that  year.  Previous  to  1906  the  total  production  ot  itntlmnnlml 
lead  is  included  in  the  production  of  refined,  desilveriBed  lead,  bat 
since  that  date  it  has  been  excluded. 

Production  of  refined  lead  in  the  United  States,  18tS~1908,  in  AoH  Com. 


Year. 

Antlmonlal 
lead.6 

DesHver- 
iced 
Iead.c 

Soft  lead. 

Total  pro- 
duction.« 

Fromdo- 
iDMtloorai 

Fkom 

•ss 

s 

182^^1868 

676,200 
17,fi00 
17,830 

/ 19, 000 

/20,fi00 
22,381 

/23,556 
24,731 
26,421 
31, 152 
26,770 

076,200 
17,fi00 
17,830 
20,000 
26  880 
42,540 
52,080 
50,640 
64,070 
81,900 
91,060 

1JS 

17,830 
20,000 
25,880 
42,5tt 
52,080 
50,610 

81,900 
91,000 

i860 ■ 

■•••■•■•• 

1870 

1871 

/1,000 
/5,330 
20,lfi9 
/28,624 
34,009 
37,649 
£0,748 
64,290 

*■""■"*"■* 

1872 1 

1873 i 

■■>■■•••■■ 

1874 

1875 ; 

••   •••« 

1876 

"*■"■*■■* 

1877 1 

"■**■*■■■* 

1878 1 

•  Mlnend  Rflmnoes  U.  8.  for  1882, 1888,  p.  824. 

b  looladed  also  under  desUveiised  lead  and  total  pioduotkm  ncior  to  UQI. 

elndnding  also  antlmonlal  lead,  exoept  for  U05-19Q6.  lootaaiTt. 

<  Indadlng  also  lead  from  foraifn  biM  baltton  te  iH-im.  liM^ 

<  Inolnded  In  iMd  Ihun  focdfn  on  prarioas  to ' 
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Production  of  refined  lead  in  the  United  States,  1825-1908,  in  short  tons — Continued. 


Ywr. 

ItMl. 

Ized 
Leqd. 

SoTttead. 

Totftl  pro- 
duction. 

From  do- 
mestic ores 
and  baae 
builloti. 

Ffom 
foreign 
oros. 

From 
foreign 

CQn)biise 
buDlon. 

liTt,. _ 

64,660 
70,135 
80,315 

1^,875 
123,157 
119,965 
107^437 
114,^ 
135,552 
151,465 
153,700 
130,403 
171,000 
181,584 
190,820 
181,404 
201,992 
221.457 
247,483 
267.  S42 
263.836 
329,668 
323,790 
303,011 
295.074 
315,284 
296.180 
313. 88»^ 
314.241 
295,420 

28,130 
27,690 
30,770 
29,015 
21,800 
19,9(32 
21,075 
20,800 
21148 
30,000 
39,^ 
31,351 
31,397 
31078 
33,613 
37,686 
^,800 
43,637 
43,553 
12,779 
40,506 
48  021 
^806 
74,060 
83,444 
80,160 

103,116 
00,860 
99,948 

101,613 

92,780 
07,825 

117,0fi;& 
133,800 
143,957 
139.897 
129,412 
135,620 
100,700 
180,565 
182,907 
161,754 
392,400 
213,20ffl 
239,333 
219,000 
241,882 
264,094 
201,030 
310,621 
304,392 
377,079 
381,088 
377,061 
378,518 
404,453 
^19,302 
404.740 
414,189 
396,4^ 

92,780 
97,825 
117,065 
132,890 
143,967 
139,897 
129,412 
130,1129 
145,700 
151,919 
156,^7 
143,630 
178,654 
173.305 
103,983 
1^,361 
105,700 
187,256 
207,3fl5 
210.676 
208,466 
270,824 

aa9,2G& 

270.455 
390.194 
308,003 
318.509 
336,200 
337,310 
298,672 

iBft.........    ....... 

1881.   .   . 

l«!-...._ 

1«3„„ 

lau , 

1885..*. 

1880. , 

"a  5;  666' 

a  15,000 
^,636 
26,57« 
18, 121 
23,852 
39,957 
05,361 
59,739 
70,173 
77,738 
83,671 
09,945 
95,920 
100,865 
113,422 
100,600 
38,324 
96,*60 

i:^ 

43,025 

40.272 

18^  -* 

1888 , 

1889 

»5,03© 
*  5,013 

1»0 ..,...„, 

I»l... , 

I8A2 

lin  ..... 

ISM „,„ 

1805.*. .< 

ISM 

6  7,607 

6  8,807 

*8,473 

66,345 

6  9,906 

*  10, 650 

6  9,169 

*9,579 

ft  11,00^ 

ft  10,995 

10,546 

9,910 

13,629  1 

tSBT. ..«,     .          .  . 

18M 

!•»*.-.. 

liOO 

J90L..,.    .     .„     .. 

laOQ 

1003...,.        .  .. 

1004 

1909,..*.  . 

1006 

39,743 

IBlrJ....... 

32,924 

1908 ,_ 

6,323,068 

1,635,918 

8,035,236 

7,091,648 

1.  M3^AH4 

a  Estimated. 

fr  Included  also  under  desilverized  lead  and  total  production  prior  to  1906. 


PRODUCTION  BY  STATES. 

The  lead  content  of  ores  mined  and  smelted  in  this  country  from 
1901  to  1905,  inclusive,  is  given  below  by  States  from  which  tne  ores 
were  derived.  The  figures  were  compiled  from  smelter  reports  and 
it  should  be  noted  that  the^  represent  the  content  of  the  ores  and  not 
the  actual  recovery,  which  is  the  quantity  available  for  consumption. 
The  latter  quantity,  termed  merchant  lead,  has  regularly  been  derived 
from  the  %ures  for  lead  content  by  allowing  5  per  cent  loss  there- 
from for  smelting,  desilverizing,  and  refining. 

Lead  eonteru  0/  ores  smelted  by  the  works  in  the  United  States,  1901-1905,  by  States,  in 

short  tons. 


state  or  Territory. 

1901. 

1902. 

1903. 

1904. 

1906. 

ColonMio 

73,265 

79,664 

49.870 

6,791 

1,124 

1,873 

4,045 

381 

}      1,029 
67,172 

51,833 

84,742 

53,914 

4,438 

741 

1,269 

509 

175 

/      1,457 

I      2,184 

79,445 

45,654 

99,500 

51,129 

3,303 

613 

2,237 

1,403 

55 

538 

1,765 

86,607 

51.884 

106,854 

56,470 

3.635 

1,363 

1,873 

1,499 

163 

622 

41 

92,275 

56,638 

Tdatko 

90,027 

TTtah 

44.996 

lfont«Tt# 

2,207 

Nfwlffxfoo. 

1,232 

Nevada 

2,206 

Arfaona 

2,091 

r^iifnniia 

116 

Washinfton . . 

56 

101 

Misibari,  Kansas,  Wisconsin,  Illinois,  Iowa,  Virginia, 

104,066 

Total  lead  content  American  ores  smelted 

284.204 

11.841 

9,615 

804 

280,797 
8,765 
2,164 
3,975 

292,874 

56,890 

253 

2,831 

318,879 

24,962 

11 

1,113 

812,738 

OmtffTt  CaiMdian  om .....          .           

. 
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The  doser  distribution  of  the  lead  productioii  among  the  Stataa 
from  which  the  ore  waa  derived  haa  neoeaaitated  the  amarate  taUe 
which  follows.  The  product  of  refined  lead  can  with  olflBcuIty  be 
apportioned  according  to  sources  of  ore,  owing  to  the  fact  tiiat  lead 
renneiB  treat  smelted  products  whose  oiigui  may,  aa  in  custom  refin- 
ing, be  unknown  to  them,  the  identity  of  the  ore  and  thua  ita  oiigmal 
source  bein^  presenred  only  as  far  as  the  amdter.  Accordin^y. 
this  table,  wowing  sources  of  lead  smelted  or  refined  in  the  Umted 
States,  is  based  as  far  as  possible  on  smelter  figpres.  It  includes 
''pi^  lead''  reported  by  all  known  smelters  running  on  MisHisgippi 
VfJky  or  soutnem  leaa  ores.. and  ''lead"  produced  at  all  other  le^ 
smelters  in  this  country.  The  greater  i>art  of  the  product  reported 
by  smelters  operated  m  conjunction  with  refineries  is  in  tenns  of 
refined  lead.  A  like  part  or  the  antimonial  lead  product  is  thus 
eliminated  from  the  ''lead"  produced  axid  appears  only  in  the  figures 
of  production  of  antimonial  lead.  No  lead  ore  from  the  United  ^ates 
was  treated  elsewhere  during  the  period  coyered  by  the  table. 

Sources  of  primary  lead  tmeUed  or  r^finedin  the  VnUed  SUOeB^  1906-1908^  in  Atari  loni. 


1906. 

1907. 

uoa 

Source  of  ore. 

Quantity. 

Perosntiice 
oftotaT 

Qnanttty. 

PttomtUB 

oftociar 

qBommf. 

oftSf* 

Domestio  ore: 

Alaska 

8 
2,884 

aOQS 
.83 

3 
1.464 

aooi 

Arizona.. .     ..  

864 

48,876 

112,660 

496 

225 

1,708 

76 

122,866 

2,036 

3,380 

1,927 

404 

.004 

.as 

18.48 
.0006 

80.04 

.14 

.06 

.40 

.08 
33.77 

.86 

.03 

.68 

.11 

•47 

ArlrnnfHvi 

Califomia 

432 
50,497 

.12 
14.61 

518 
28,788 

.17 

Colorado 

Georgia ... 

0.88 

Idaho 

Illinois 

Iowa 

117,117 

572 

270 

1,932 

44 

111,075 

2,486 

1,669 

640 

33.66 
.16 
.06 
.66 
.01 

31.91 
.71 
.48 
.18 

08,464 

888 

110 

8,896 

8L82 
.13 
.08 

TT^riflAA ,.,.,. -  - 

.74 

Kentucky 

Missouri 

1,400 

7 
18 

30.57 

Montana 

.75 

Nevada 

i.a 

New  Mexico 

.10 

.45 

Oregon 

.008 

South  Dakota 

.008 

Tennessee 

11 

25 

56,260 

.003 

.011 

16. 16 

16 

10 

61,609 

82 

281 

3,651 

355 

1,318 

.ooi" 

.002 
16.96 
.08 
.06 
.96 
.10 

Texas 

Utah 

Virginia 

43 
42,465 

18 
801 

4,m 

So 
1,800 

.a 

11.78 
.004 

Washington 

46 

1,753 

380 

2,053 

.015 
.60 
.109 

.18 

Wisconsin 

Undistributed 

Zinc  residues 

1.80 

.a 

Total  from  domestic  ore. 

350.153 

100 

365.166 

100 

810,708 

100 

Forelm  ore: 

323 
5,793 



British  Columbia 

7,238 

112 

18 

21,435 

341 
12 

4 

38,720 

1,186 

Central  America 

r.hlnji , 

30,' 749* 

911 
149 

32.924 

Mexico 

_ 

South  America 



Other  foreign 

Foreign  base  bullion: 
Mexico... 

39,743 

67,480 

Total  from  foreign  ore 
and  b>v«»  bullion 

68.546 

76,849 

97,761 

Grand  total,  derived  from  all 
sources. 

418,609 

442,016 

406,688 

LEAD. 
SOFT  LEAD. 
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The  quantity  of  soft  lead  recovered  in  1907-8,  apportioned 
according  to  the  source  of  the  ore,  as  compiled  from  direct  returns  by 
smelters  to  the  Survey,  is  shown  in  the  following  table.  In  these 
totals  the  soft  lead  which  was  desilverized  is  included. 

Production  of  soft  lead  in  the  United  States  in  1907-8^  by  States,  in  short  tans. 


1907. 

1906. 

Source  of  ore. 

Quantity. 

Percentage 

of  total 

soft  lead. 

Quantity. 

Percentage 
of  total 
soft  lead. 

ArlrfMiflftif 

15 

498 

225 

1,798 

75 

122,856 

404 

16 

82 

87 

3,551 

0.01 
.39 
.17 

1.39 
.06 
94.79 
.31 
.01 
.06 
.07 

2.74 

TlUnnta 

363 
11Gb 
2,293 

0.28 

Iowa 

.06 

Kansaff 

1.75 

Kentucky 

Miiwoiiri 

122,451 
1,400 

93.56 

Oklahoma 

1.06 

T^niifmAA. . , 

Vir^nf^ 

13 

230 

4,013 

.01 

Waffhington 

.18 

3.06 

129,607 

100 

130,882 

100 

ANTIMONIAL  LEAD. 


The  production  of  antimonial  lead  from  ores  derived  from  all 
sources,  as  reported  direct  to  this  oflBce  by  all  desilverizers  operat- 
ing in  this  country,  is  shown  in  the  following  table: 

Production  of  antimonial  lead  in  the  United  States  from  1891  to  1908  ^  in  short  Urns. 


4,043 
5,039 
5,013 


1891 

1892 

1893 

1894 

1895 

1896 7,507 

1897 8,867 

1898 8,473 

1899 6,345 


1900 9,906 

1901 10,656 

1902 9,169 

1903 9,579 

1904 11,001 

1905 10,995 

1906 10,546 

1907 9,910 

1908 13,629 


The  antimony  contents  of  the  production  of  antimonial  lead  for 
1907  is  estimated  at  1,561  tons;  tnat  for  1908  was  reported  by  the 
smelters  as  2,240  tons. 


PRODUCTION  OF  LEAD  PIGMENTS. 

In  addition  to  the  leaded  zinc  oxide  and  zinc-lead  oxide  pigments, 
which  are  noted  more  particularly  in  connection  with  the  production 
of  zinc  pigments,  there  are  two  lead  pi^ents  which  are  produced 
directly  from  ore,  namely,  sublimed  white  lead  and  subUmed  blue 
lead,  and  a  third  one,  litharge,  is  sometimes  so  produced.  Sublimed 
white  lead  consists  of  lead  sulphate  75  per  cent,  lead  oxide  20  per  cent, 
and  zinc  oxide  5  per  cent,  oublimed  blue  lead  consists  of  lead  sul- 
phate 50-53  per  cent,  lead  oxide  38-41  per  cent,  with  small  propor- 
tions of  lead  sulphide,  lead  sulphite,  ana  zinc  oxide.    Litharge,  lead 
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lead,  but  the  quantitjr 
ction  of 

PhNtelim  </ JM  ji^MMli  m /for  «tf  JiOf, «»  ^ 


monoxide,  is  generalhr  numn&ustarad  from  pig  lead,  but  the  quantity 
giyen  below  wis  meae  direct^  fiom  ore.  The  production  of  leaded 
smc  oxide  and  sfaio-lead  oxide  is  ^"•***'*  *»*«*  ^'^^  *.#™*<.r.;«nrf.i* 


BobliiiMdbiiwktd 

Lithvfi 

2Sliio4Md  oskk 

LMd  oommt  of  tben  pii^MBti. 


2»« 


T.«l 


PRODUCnOH  OV  SBCOmDMMX  UAlh 

Important  sources  of  lead  are  flkimmingB,  droopos,  old  mstal^  and 
allo7;8,  as  babbitt,  solder,  and  type  metal  Hie  zeooyeiy  ci  lead  bj 
refining  these  materiab  constitutes  an  integral  portion  of  the  Imu 
industry.  This  business  is  mostly  carriea  on  at  small  vefineaes 
scattered  over  the  United  States,  but  the  large  smeltem  and  vefineaes 
working  primary  lead  frequently  find  it  adyantageous  to  inooiporato 
materid  from  secondary  sources.  In  such  cases  it  has  been  noted 
on  the  reports  of  the  smelters  to  the  Survey,  and  to  that  extent  the 
production  of  secondary  lead  has  been  heretofore  taken  into  acooont. 
In  the  preparation  of  the  present  report  the  attempt  was  made  to 
reach  as  many  as  possible  or  tiie  refiners  working  on  aeoondaiy  mate- 
rial. It  is  not  to  be  supposed  that  the  effort  was  completely  soo- 
cessful,  but  returns  from  44  of  the  more  important  refineiieB  of  aeo- 
ondarjr  lead  are  embodied  in  the  table  below.  The  product  of  audi 
refineries  is  of  two  classes,  pig  lead  and  lead  in  alloys.  In  the  latter 
case  the  lead  may  have  been  recovered  in  the  form  of  pig  lead  and 
alloyed  at  the  rennery  or  it  may  have  been  refined  as  an  dloy,  being 
brought  to  the  desirea  composition  by  addition  of  the  requisite  metaL 

Production  of  secondary  lead  in  (he  United  States  in  1907  and  1908^  in  Aort  Ion*. 


riKloud 

I/«'rul  111  alloyH 

Total  rroovorod  lo4ul 


lO^MI 


COMPARISON  OF  STATE  TOTALS  BASED  ON  SMELTER  RXTUSIIS  ARB 

ON  MINE  REPORTS. 

The  foregoing  figures  of  the  production  of  metallic  lead  by  the 
roHnoctive  States  are  compiled  from  reports  of  individual  lead  amelten 
ana  refineries.  For  several  years  the  production  of  the  more  valu- 
able metals  in  the  Western  States  has  been  obtained  by  the  Survey 
from  reports  of  individual  mines.  In  1906  the  same  method  was 
followed  in  the  Atlantic  States^  and  in  1907  the  plan  was  extended 
to  take  in  the  whole  country.  In  order  to  put  the  smelter  prodoe^ 
tion  on  the  same  basis  as  the  mine  figures,  all  the  lead  which  was  pro- 
duced as  pigments  directly  from  ore  is  added  to  the  production  of 
metallic  lead.    The  lead  recovered  from  secondaiy  sources  is  exiofaided 
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from  these  totals^  since  it  has  already  been  reckoned  once  as  pijg  lead. 
These  facts  must  be  borne  in  mind  m  comparing  this  table  with  the 
preceding  tables.  The  state  totals  obtained  by  each  method  are 
compared  in  the  following  table: 

ComparUon  of  state  totals  compiled  from  smelter  and  mine  reliams,  1907S,  in  short  tons. 


1907. 

1906. 

Stete. 

Totals 
based  on 
smelter 
reports. 

Totals 
based  on 
mine  re- 
ports. 

Dlflexenoes. 

Totals 
based  on 
smelter 
reports. 

Totals 
baaed  on 
mine  re- 
ports. 

Differences. 

Smelter 
excess. 

1 

Mine  ex- 
cess. 

Smelter 
excess. 

Mine  ex- 
cess. 

Alaska 

3 
1,464 

3 

Ariiona 

2,350 

15 

854 

50,596 

509 

225 

1,929 

75 

127,873 

2,035 

3,380 

2,126 

476 

2,330 

12 

1,813 

42,703 

116,912 

830 

242 

2,555 

34 

138,675 

1,874 

3,136 

532 

20 
3 

1,504 

15 

619 

26,100 

103,414 

40 

A  rlcansA-5 

15 

California 

459 

515 

30,852 

96,464 

363 

110 

2,825 

104 

Colorado 

7,893 

4,752 

^A^ho  , 

4,343 

321 

17 

626 

4,950 
36 

ftMnnl? 

399 

Iowa 

51 
2,518 

59 
307 

K-AHSM 

Kentucky 

Missouri. 

41 

11,302 

127,620 

2,320 

3,796 

586 

1,677 

7 

13 

144,459 
2,298 

437 

1,781 

1 
12 

16,830 

Montana 

161 
244 
221 

22 
173 
149 

Nevada 

New  Mexico 

Oklahoma. ....... 

56 

204 

Oregon 

6 
1 

South  Dakota!... 

T<>nnA!tJQM>. .    

16 

10 

62,073 

•  84 

346 

3,551 

0 

12 

57,909 

a70 

410 

3,499 

16 

T<»xas 

2 

42 

42,455 

13 

593 

4,107 

33 

44,389 

38 

675 

4,138 

9 

ntah    

4,104 
14 

1,934 

Virginia. 

25 

Washington. 

Wiscxmsin. 

64 

18 

52 

81 

370,692 

375,013 

317,725 

336,404 

a  Includes,  also,  production  of  Georgia'and  New  Hampshire. 

The  smelter  totals  represent  actual  recovery  and  are  foimd  bv 
Slimming  up  the  total  production  reported  by  all  companies  for  each 
State,  respectively,  and  recalculating  all  pigments  back  to  equiva- 
lent metallic  lead  on  the  basis  of  average  analysis  of  product.  In 
compiling  the  mine  totals  each  producing  property  is  rewquested  to 
report  actual  tonnage  of  lead  ores  and  concentrates  shipped,  and 
from  this  tonnage  the  lead  content  is  reckoned  by  assay  value.  The 
Quantities  thus  obtained  from  all  the  producing  properties  in  each 
^tate  are  combined  to  make  the  total  for  that  State.  It  is  clear 
that  by  either  method  the  correctness  of  the  totals  is  dependent  upon 
complete  and  correct  returns  from  every  producing  mine  and  smelter. 
It  is  further  essential  to  the  correctness  of  the  mine  totals  that  the 
assay  content  be  correctly  estimated. 

With  equal  conditions  affecting  the  mines  and  the  smelters,  the 
stocks  in  the  ore  bins  of  the  smelters  should  run  about  even  from 
year  to  year,  and  the  mine  and  smelter  state  totals,  making  allowance 
in  the  former  for  losses  in  smelting,  should  show  reasonable  agree- 
ment. As^  may  be  seen  from  the  table,  however,  there  are  frequent 
discrepancies.  The  causes  of  these  discrepancies  fall  into  four 
cat^ories.  The  first  is  lag,  by  which  is  meant  the  time  that  elapses 
between  the  shipment  of  ore  oy  the  mine  and  the  reduction  of  the 
ore  by  the  smelter.  This  is  frequently  considerable,  for  ore  raised 
near  the  end  of  the  year  may  remain  in  the  stock  bins  of  the  smelter 
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ay  until  the  succeedin|c  year  and,  unless  balanced 

Lt  Iftg  from  the  preceding  year,  will  thus  lead  to  an 

)  excels.''     If  through  accident,  business  depression, 

le  mines  close  dovvn^  the  smelters  largely  consume 

\f  which  results  in  an  apparent  *' smelter  excess." 

VB  of  difference  is  found  m  error  in  the  mine  totals, 

c  cire       nage  or  in  the  arbitrary  calculation  of  metal  content 

iiOL«  assay >        le  dry  assay  in  Togue  in  tlie  Western  States  gives 

results  umfc        y  too  low.     A  decision  of  the  United  States  circuit 

court  (T.  D.  z.    53)  recognizes  a  differential  of  L5  per  cent  between 

the  dry  assay  and  chemical  analysis,     A  third  source  is  found  in 

failure  of  the  smelter  returns  to  segregate  accurately  the  ore  from  the 

different  States.     Until  1906  the  ore  coming  from  tW  Joplin  districts 

was  lumped  by  the  smelters  as  from  Missouri  or  llissouri -Kansas, 

though  some  of  it  was  frof^  -^i-i-i— ~      Tj^jg  made  a  smelter  excess 

for  Missouri  and  a  mine  ansas  and  Oklahoina.     The 

same  custom  was  to  a  cei      »  rue  of  the  upper  Mississippi 

Valley  district.    Though  i  to   the  proper  States  since 

1906,  the  division  is  coofess^uj  estimate  in  the  case  of  some 

of  the  smelters  which  do  not  ku  i  from  these  regions  separate 

on  their  books.     Lastly,  there  aken  into  account  in  those 

totals  the  loss  in  smelting,  rangin         n  2  per  cent  in  the  case  of  the 

better-ordered  smelters  to  5  per  c^^^  or  cnore  in  the  smaller  soft-lead 

smelters  or  those  running  on  very  reflectory  ores.     Lag  being  left 

out  of  account,  each  State  would  norma  lly  show  a  small  mine  excess 

equal  to  this  smelting  loss.    Any  discrepancy  which  appears  in  the 

tanle  may  reasonably  be  ascrilied  to  one  or  more  of  these  items. 

In  the  long  run,  barring  error  and  aUowing  for  smelting  losses  and 

exportation  of  ore,  the  *'mine  excess''  will  be  balanced  by  equivalent 

"smelter  excess/' 

SHELTER    AND    MINE    STATE   TOTALS, 

In  most  cases  the  totals  agree  reasonably  well,  but  in  a  few  cases  it 
may  be  well  to  point  out  the  causes  of  the  disparity^  In  Colorado 
there  has  been  a  smelter  excess  for  the  last  two  years  whichj  barring 
error,  must  be  due  to  dei^letion  of  stocks  of  Colorado  ores  in  the 
smelters  and  of  Colorado  bullion  in  the  refineries.  The  mine  exc^sss 
in  Idaho  is  no  doubt  due  to  smelting  losses.  Smelter  excesses  in 
Iowa  and  Kansas  are  offset  by  mine  excesses  in  1907  and  are  appar- 
ently due  to  lag.  In  Missouri  the  mine  excess  in  1907  and  1908  is  in 
part  accounted  for  by  smelting  loss  and  in  part  by  lag  of  the  smelter 
excess  of  1906.  There  has  been  a  small  smelter  excess  in  Montana 
for  three  successive  years.  The  records  of  this  office  do  not  go  back 
far  enough  to  show  whether  there  was  a  previous  mine  excess  to 
draw  from.  Smelter  excesses  in  Nevada  and  New  Mexico  in  both 
1907  and  1908  are  partly  explained  by  a  mine  excess  in  1906»  The 
mine  excess  in  Utah  is  due  to  smelting  loss, 

KKntrCTIOK, 

In  methods  of  ore  dressing  progress  has  largelj^  been  directed 
toward  improvements  in  treating  ttie  complex  sulphide  ores  of  lead 
and  zinc.  Considerable  space  in  the  chnpter  on  zinc  in  this  volume 
has  been  devoted  to  a  review  c'  dgvelopments  in  th©  treat- 
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ment  of  such  ores,  in  particular  to  the  present  status  of  the  flotation 
processes,  and  the  reader  is  referred  to  that  report  for  details. 

In  the  metallurgy  of  lead  there  have  been  no  novel  developments 
during  the  year.  The  smelting  of  lead  is  an  old  and  well-estaolished 
practice.  ^  The  notable  improvements  in  recent  years  have  been  the 
mtroduction  of  ''pot"  or  "blast"  roasting  and  the  installation  of 
bag  houses,  the  latter  greatly  increasing  the  recovery,  especially 
when  used  with  the  Scotch  hearth.  "Blast"  roasting  has  various 
advantages,  such  as  reducing  the  loss  of  lead  and  silver,  giving 
better  desulphurization,  yieldmg  a  sintered  product  which  increases 
the  capacity  of  the  blast  furnace,  and  greatly  reducing  the  danger 
from  lead  poisoning.  To  the  Huntii^on-Heberlein,  the  Carmi- 
chael-Bradford,  and  the  Savelsberg  processes,  in  which  the  blast 
roasting  is  done  in  large  pots,  there  has  lately  been  added  the  Dwight 
and  Lloyd  process,  in  which  the  moistened  charge  is  spread  in  a 
sheet  upon  the  porous  face  of  a  slowly  revolving  drum  through  a 
certain  area  of  wnich  an  air  blast  is  drawn.  Ignited  by  a  burner,  the 
charge,  in  passing  over  the  area  of  the  blast,  is  roasted  and  sintered 
and  then  mechamcally  stripped  from  the  drum. 

The  Tintic  Smelting  Company  completed  a  new  smelter  near  Silver 
City,  Utah.  It  is  furnished  with  4  water-|acketed  lead  blast  furnaces, 
48  Dy  160  inches  in  size,  having  a  capacity  of  250  tons  each,  and  1 
water- jacketed  copper  blast  furnace  of  250  tons  capacity,  together 
with  appropriate  sampling  and  roasting  equipment.  Two  lead 
furnaces  were  started  up  late  in  1908,  and  a  third  one  early  in  1909, 
the  fourth  being  held  in  reserve  for  the  present. 

The  Panhancfle  smelter  at  Ponderay,  Idaho,  was  taken  over  by  the 
Idaho  Smelting  and  Refining  Company  during  1908.  To  the  onginal 
125-ton  furnace  another  of  similar  capacity  was  added  and  3  more 
roasting  furnaces  were  installed,  as  well  as  other  improvements. 
The  remodeled  smelter  was  blown  in  late  in  October,  1908. 

The  smoke  problem,  in  relation  to  lead  and  copper  smelters, 
reached  a  more  acute  stage  during  the  year,  and  lead  smelters  were 
in  some  cases  compelled  to  discontinue  operations  for  an  interval. 
The  Selby  smelter  was  ordered  closed  by  the  California  courts  pending 
the  installation  of  a  fume-precipitation  plant.  The  Unitea  States 
Smelting  Company  has  installed  in  its  plant  at  Bingham  Junction, 
Utah,  a  zinc-oxide  neutraUzing  process  and  added  a  bag  house. 

RESOURCES. 

It  has  been  customary  in  these  reports  to  give  a  summary  of  mining 
developments  during  the  year  in  each  of  the  main  leaa-producing 
States,  together  with  an  outline  description  of  the  main  producing 
districts  or  properties.  Since  1907  the  mine  reports,  to  be  found  in 
another  part  of  this  volume,  have  covered  every  otate  which  produces 
either  gold,  silver,  copper,  lead,  or  zinc.  In  those  mine  reports, 
under  each  State,  will  be  found  a  much  more  complete  review  than 
it  would  be  expedient  to  give  at  this  place. 

A  source  of  lead,  the  importance  of  which  justifies  a  word  in  this 
connection,  is  one  which  is  generally  overlooKed  in  considering  the 
resources  of  the  country,  namely,  lead  recovered  from  secondary 
materials.  The  supply  of  such  lead  during  1907  was  25,498  short 
tons,  and  during  1908  it  was  18,333  tons,  outputs  exceeded  by  the 
lead  production  of  but  four  States  during  those  years. 
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WOUUD'S  FBODOCTIOIT. 

The  following  table  of  the  production  of  lead  in  the  world  has  been 
oalcnlated  from  the  Btatistice  imUiBhed  bj  the  Metallgeselkcbaft, 

^-  und  Metailbank, 
^  with  the  excep- 
fiffuree  collected  6y  the  Geological 
Survey  for  the  production  of  the  United  States.  It  is  to  be  noted 
'that  the  production  of  CSentral  and  South  American  countries  is  not 
included  m  the  table.  As  shown  on  a  prec^dinE  page^  considerable 
lead  has  been  smelted  and  refined  in  the  United  States  in  the  lost 
three  years  from  ores  produced  in  those  countries.  Noteworthy 
eains  in  production  were  made  by  Australiai  Gennanyi  and  especial^ 
by  Mexico;  the  largest  loss  was  shown  by  the  United  States. 

The  vjorld'i  produetikm  <iUad^  1904-2908,  m  «lor(  loiu. 


Coon  try. 


1904. 


W0&. 


1W7. 


iLlMtli^U& ..,.. 

Austrin-HuDigArj . 
Belgium, 

CTftnftHft.  -  -  ^, , , ,  ^^, 

Franoe 

Oermany , 

Gr^at  Britain 

OfcoDe.. ,„ 

Itily...... 

mSSco 

Konla..,. 

Sputo , 

Sweden. ,,H. 

Turkey  in  Asia... 
Other  couQtriea*** 
United  States 


Ml.eiS 
14,440 
35,001 

1B,««0 

aa,72a 

iai,076 
39,886 
ie,755 
35, 901 
l,9S4 
«3,483 

sai 

19fi,989 

661 

ll,7B5 

331 

307,000 


iir,iMa 

14,8Sl 
36,243 

2S,32» 

35,665 

1<!8,2U 

29.6S4 

15, 103 

21,064 

2,535 

8%  073 

S31 

100,186 

601 

n,4M 

220 

303,000 


103,514 
18,078 
24,471 
20,  B6 
38,219 

186,117 
36,455 
13,338 
23,179 
3,858 
59,524 
331 

883 

10,683 

220 

350,163 


100,923 

16,076 

28,417 

33,778 

25,353 

157, 156 

30,203 

16,212 

25^243 

3.8S8 

79,366 

110 

201,848 

773 

11,464 

330 

365,166 


ss,ai 

29,B« 

27,600 

1^1, 167 

33,130 

17.664 

28,79* 

3,312 

111,440 

110 

202,291 


310,  m 


Total,. ,,... 

United  ataUs  percentage  of 
du:Gtioii.., , 


wctrkL^B  pn>- 


1.043,447 
30.ft 


1,M3,08& 
30.0 


l,aG3,862 
S3. 2 


i,oii&,oeM 

38,3 


1,146,  US 


IMPORTS  AND  EXPORTS. 

The  following  figures  of  imports  and  exports  of  lead  tfte  taken  from 
the  records  of  the  Bureau  of  Statistics  of  the  l>epartment  of  Commerce 

and  Labor: 


Lead  imported  and  entered  for  consumption  in  the  United  StaUif  1900-1908^  m 


Year, 

Lpad  la  ore. 

PlMS,bani,iu,d»ld.        ^"^"^^^f'^^ 

Not  othei^ 

7M^ 

Quaatttf. 

10,209,742 
10,334,119 
14, 49a, 339 
41,166,130 
19,015,540 
40,036,600 

Value. 

Quanllty, 

|v^.e. 

Qna&tltr 

VsllM. 

wbx. 

1BP3 

1«H.. 

1KB-, 

woe,,.,,.,, 

11107 

1»« 

1023,803 
272,396 
316,005 
716,128 
328,279 
7a4.548 
o 755, 5*5 
{>  286,802 
t7ft,7« 

3,673,616 

3,604,157 
12,443,615 

8,572,633 
17.334,033 
10.379,753 
2*,8S2.ftft3 
15,607,170 

6,346,390 

S76, 14t 
SS,0$6 
319,035 
25.S,  13,1 
480. «23 
320,209 
960,998 
718, 198 
176,303 

27,046 

56,735 
224,200 

17,008 
09,581 
77,068 
346,  in 
r34,4l8 
43,877  1 

81,303, 

7,70S 
SIO 

2,441 
3,613 

39,310 

am 

I87T 

lis 

4,IOi 
3400 

o,«o 

a  Exdosive  of  687,731  pounds  of  base  bnlUoo,  Tallied  ttt  f  IMS. 
»  Ezdosive  of  l.lOO^Dooiids  of  Imm  ballloii,  Tdned  al  mM^ 
cEzdtniTe  of  li,415^6lp»mdi  of  bM  ban^ 


LEAD,  237 

Imports  of  lead,  in  ore,  hose  bullion,  and  refined,  by  countries,  1903-1908,  in  pounds. 


Country. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

United  Kingdom 

1,552,772 

1,409,926 

451,331 

494,556 
731,222 
165,661 

1,589,859 
250,241 
117,609 

9,852,760 
2,006,369 
3,920,313 

433,971 

456,649 

6,922,276 

399,560 

Germany  .   .                      . 

605,151 
1,609,509 

Other  European  countries 

Total  from  Europe 

British  North  America 

Mex1<x> 

3,414,029 

19,200,806 

186,136,779 

3,895,536 

166,336 

1,391,439 

17,903,798 

206,805,911 

579,918 

22,246 

1,967,799 

16,362,916 

175,167,604 

3,154,483 

112,516 

15,779,442 

18,514,244 

133,512,526 

315,265 

147,462 

7,812,896 

13,272,900 

137,543,602 

883,355 

116,868 

2,794,220 

1,291,044 

219,567,193 

South  America 

469,770 
26,418 

Other  countries 

Total  imports 

212,813,486 

225,703,312 

196,755,406 

168,268,939 

159,629,711 

224,148,654 

In  the  foregoing  table,  98  per  cent  of  the  imports  of  lead  from 
Europe  in  1907  were  in  the  form  of  refined  lead,  and  90  per  cent  of  the 
imports  from  all  other  countries  consisted  of  ore  and  base  bullion. 
In  1908,  on  the  contrary,  75  per  cent  of  the  imports  from  Europe  con- 
sisted of  ore  and  base  bullion,  and  98  per  cent  of  the  imports  from 
other  countries  were  likewise  of  ore  and  base  bullion. 

The  following  table  shows  the  imports  of  lead  in  ore,  base  bullion, 
and  pigs,  bars,  sheets,  and  old,  for  the  years  1907  and  1908: 

Imports  of  lead,  by  classes,  1907  and  1908,  in  pounds. 


1907. 

1906. 

Lead  In  ore 

64,815,254 
76,259,828 
18,554,899 

64,709,104 

Base  bullion -  -   - - - 

153,864,320 

Pigs,  bars,  sheets,  and  old 

5,518,619 

Total                         

159,629,981 

224,092,062 

Lead,  and  manufactures  of  lead,  of  domestic  production,  exported,  1900-1908,  in  pounds. 


Year. 

Manufactures  of  lead. 

Pigs,  bars. 

and  old. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

1900 

r      0  363,600 

6  1130,758 
c 240, 149 
6  178,752  \ 
c230,940 
6  153,309 
e 256, 153 
6  127,630  i 
c 357,622  ^ 
6  160,863 
c 451,785  , 
6  156, 162 
c 506, 076 
6  175,719 
c 590, 992  . 
6  269,982 
c  679, 000  :j 
6  177,710  ;1 
£599,640 
1 

1,993,773 

4,787,107 

6,542,760 

112,544 

70,408 

125,332 

147,651 

110,104 

(d) 

188,664 
214,842 
286,548 
6,210 
3,478 
5,623 
9,065 
7,096 

$469,571 

1901 

r'0496,'466" 

624,534 

1902 

j  "0454,' 423* 

606,010 

1003 

"0  364,' 226' 

491,362 

1904 

"*a439;953* 

616,126 

1906 

""  0445,062* 

667,861 

1906 

r   0565,' 756" 

776,776 

1907 

r'0728,'975' 

966,078 

1906 

1      0  482,330 

777,350 

I 

6  Value  of  type. 


c  Value  of  all  other  manulBctures. 
d  Included  In  all  other  manuftetures. 
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CUSTOMS  VDTBS* 

The  tariff  of  1909  made  a  alight  change  in  the  dotjr  on  lead  pqM, 
sheets,  shot,  wiTe,  etc.,  and  a  veiy  important  ohaoge  in  the  aeetMrn 
regulating  the  smelting  and  refinmg  of  lead  in  bood.  Under  the 
tariflf  of  1897  the  customs  bond  was  eanoded  mmn  the  eoqioirtatioii 
of  90  per  cent  of  the  weight  of  base  bullion  or  lead  eontenta  of  on 
imported.  Under  the  present  t^dcff  the  bond  is  caneeled  caJtr  upon 
the  exportation  of  the  actual  quantity  of  lead  produced  from  toe  base 
bullion  and  ore.  The  sections  of  the  new  tanff  which  are  conoesned 
with  lead  and  lead  products  are  as  follows: 


181.  Lead-beariDff  ore  of  all  kind0»  one  and  one^udf  cenli  per  pooad  en  the  lead 
contained  therein:  FroviM,  That  on  all  importationaQi  lead-Iioaniig  oMi  tfaa  dntiea 
shall  be  estimated  at  the  port  of  entry,  ana  a  bond  givan  m  double  the  anoant  ci 
such  estimated  duties  for  the  transportation  of  the  ons  by  cwaniann  ciDian  bonded 
for  the  transportation  of  appraiBed  or  unappndaed  mecchaadiae  to  Mopedy  aqnqiped 
sampling  or  smelting  estabUshments,  whether  dwrignated  as  bondaa  vanhonaM  or 
otherwise.  Op  the  arrival  of  the  ores  at  such  establidunents  they  tfnll  be  asmplsd 
according  to  commercial  methods  under  the  supervialoii  ci  gavwiiiiMint  officew^  who 
shall  bo  stationed  at  such  establishments,  and  who  ahall  anbmit  the  samplna  thai 
obtainod  to  a  government  assaver,  designated  by  the  Secretary  of  tbe  Tiuaiiuiji,  who 


shall  make  a  proper  assay  of  the  sampfe  wd  report  the  reaolt  to  the  jmper 


officorb,  and  the  import  entries  shall  be  liquidated  thereon^  except  m  caw  dt  i 
that  shall  bo  romovod  to  a  bonded  warehouse  to  be  refined  for  earoofftation  aa  provided 
by  law.  And  the  Secretary  of  the  Treasury  is  authoriied  to  ma&e  all  neceairji  regu- 
lations to  oiiforco  the  provisions  of  this  paragraph. 

182.  Load  dross,  load  bullion  or  base  bullion,  lead  in  pigs  and  baa»  lead  in  any 
form  not  npocially  provided  for  in  this  section,  old  refuse  lead  run  into  blocks  and  bars, 


and  old  scrap  idaa  fit  only  to  bo  remonufactured;  all  the  foreooinffy  two  and  one- 
eighth  conts  nor  pound;  lead  in  sheets,  pipe,  shot,  glaaiers'  leaf  and  lead  wire,  two 

and  throo-oignths  conts  per  pound. 


101.  Typo  metal,  one  and  one-half  cents  per  pound  on  the  lead  contained  therein. 

49.  Red  load,  two  and  live-eighths  cents  per  pound. 

53.  White  loud,  and  white  pip;ment  containing  lead,  dry  or  in  pulp,  or  ground  or 
mixed  with  oil,  two  and  one-half  cents  per  pound. 

58.  LfMui:  Acretate  of,  white,  three  cents  per  pound;  brown,  ^y^  or  yeUow,  two 
centH  per  i)oun(I;  nitrate  of,  two  and  one-fourth  cents  per  pound;  lithaige,  two  and 
one-half  cent^  ]n*r  ponnd. 

Snc.  21.  That  the  works  of  manufacturers  ongi^p:ed  in  smelting  or  refining,  or  both, 
of  oroH  and  crude  nietaln,  may  upon  the  giving  ofsatisfactory  bonds  be  designated  as 
hond(Hl  Hnieltin^  warehouKOH.  ()n».s  or  crude  metals  may  be  removed  from  Uie  vessel 
or  other  vehicle  in  which  imt)orted,  or  from  a  bonded  warehouse,  into  a  bonded 
Hmfflting  wiu'ehouHO  without  the  payment  of  duties  thereon  and  there  smelted  or 
refined,  or  both,  together  with  other  oroHor  crude  metals  of  home  or  foreicn  production: 
Provided^  1'hat  the  Heveral  chiu^es  against  such  bonds  mov  be  canceUed  upon  the 
ex|K)rtation  <»r  delivery  to  a  bonded  manufacturing  warehouse,  establishea  under 
section  twenty-three  of  this  act,  of  the  actual  amount  ol  lead  produced  from  thesmeltina 
or  refining,  or  both,  of  such  oren  or  crude  metals:  And  provided  JurtheTf  That  said 
lead  may  bn  withdrawn  for  domciHtic  couHumption  or  tran^erred  to  a  bcmded  cuBtoms 
warehouHo  and  withdrawn  therefrom  upon  the  payment  of  the  duties  chaigeable 
agaiuHt  it  in  that  condition:  Provided  further.  That  all  labor  performed  and  aervices 
rondere<i  purHuant  to  this  Hection  shaU  be  under  the  supervision  of  an  officer  of  the 
cuHtonis,  to  be  appointe<l  by  the  Secretory  of  the  Treasury,  and  at  the  expense *of  the 
manufacturer :  Pn^vidcd/urther,  That  all  regulations  for  the  carrying  out  of  thia  aection 
shall  bo  preHcribed  by  the  Secretary  of  the  Treasury. 

CONSUMPTION. 

In  previous  statements  of  lead  consumption  in  these  reports  it  has 
been  the  custom  to  take  into  account  the  smelter  stocks  of  lead  at 
the  beginning  and  at  the  close  of  the  year.  It  is  not  to  be  denied  that 
for  the  individual  year  this  gives  closer  figures.     It  is  just  as  true 
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that  account  of  trade  stocks  should  also  be  taken  to  arrive  at  accurate 
results;  but  this  is  manifestly  outside  the  scope  of  this  bureau.  It 
has  been  found  impossible  to  obtain  a  statement  of  stocks  from  one 
large  producer  in  either  1907  or  1908;  hence  consumption  has  been 
calculated  without  reference  to  domestic  stocks.  A  very  considerable 
part,  however,  amounting  in  1908  to  nearlv  one-fourth  of  the  lead 
smelted  and  refined  in  this  country,  is  of  foreign  origin  smelted  in 
bond,  and  it  is  possible  to  obtain  the  stocks  of  tms  portion  since  they 
are  reported  annually  by  the  Bureau  of  Statistics  as  "merchandise 
remaining  in  wareh6use  at  close  of  year.''  A  certain  element  of  error 
is  introduced  by  the  fact  that  the  imports,  the  exports,  and  the  ware- 
house stocks,  as  given,  include  both  lead  in  ore  and  base  bullion.  So 
far  as  imports  are  concerned,  the  relative  quantities  of  lead  in  ore  and 
of  base  bullion  are  shown  in  the  table  on  a  preceding  page,  entitled 
"  Imports  of  lead,  by  classes,"  based  upon  the  records  of  the  Bureau  of 
Statistics,  and  corroborated  in  the  preceding  table  givii^  the  "Sources 
of  primary  lead  smelted  or  refined  in  the  United  States,''  based 
upon  smelter  reports.  For  exports  and  stocks  no  such  division  can  be 
made.  Nevertheless,  it  is  deemed  advisable  to  use  warehouse  stocks 
as  giving  a  better  estimate  of  consumption.  It  is  necessary,  there- 
fore, to  mclude  all  classes  of  lead  imports  as  well  as  all  classes  of  lead 
exports. 

In  the  following  table  "lead"  includes  all  kinds — ^lead  in  ore,  base 
bullion,  pigs,  bars,  and  old.  The  fiigures  of  domestic  production  are 
based  upon  returns  by  the  smelters;  all  other  fiigures  are  from  the 
records  of  the  Bureau  of  Statistics.  Decrease  by  liquidation  covers 
losses  in  smelting  and  refining  in  bond  and  other  corrections.  Ware- 
house stocks  of  bonded  lead  of  foreign  origin  are  given,  but  it  has  been 
found  impossible  to  obtain  complete  figures  of  domestic  stocks  for 
1907  and  1908.  For  this  reason  the  result  given  below  is  lead  "  avail- 
able for  consumption."  The  "apparent  consumption"  of  previous 
reports  would  be  this  quantity  increased  or  diminisned  by  the  mcrease 
or  decrease  of  domestic  stocks  during  the  year,  and  also  aiminished  by 
the  exports  of  domestic  lead.  The  domestic  lead  exports  consist  of 
lead  in  manufactures  and  in  type,  as  shown  in  a  preceding  table. 

Consumption  of  primary  lead  in  the  United  States ^  in  short  tons. 


Supply— 


Itock  In  bonded  warehouses  January  1 

Imports— 

For  consumption 

For  warehouse |      64, 669 

Prodoction  from  domestic  ores 

Total  supply 


Withdrawn- 
Exports  of  foreign  lead 

Exports  of  foreign  lead  in  manufactures  under  drawback. 

Decrease  by  liquidation 

Stock  in  bonded  warehouses  December  31 

Total  withdrawn 

ATsOable  for  consumption 


1907. 

5,766 

16,246 
64,669 
366.166 

1908. 

12,944 

9,805 
102,241 
310,762 

450,737 

435,752 

51,447 
8,628 
4,578 

12,944 

76,367 
9,264 
13,425 
18,566 

77,597 

117,601 

373,140 

318,161 
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For  facility  of  oompariMn  of  consumption  in  the  United  States  with 
that  of  the  world,  the  cooauhiptioQ  of  the  former  has  been  calculated 
with  and  without  stocks  for  a  period  of  ten  years,  as  sbo^^  in  the 
foUowinff  table.  Consumption  of  lead,  as  shown  in  the  second  column  ^ 
means  tihe  production  or  reftned  lead  phis  excess  of  exports  over 
imports  or  minus  excess  of  imports  over  exports.  Additions  made 
to  stock  during  the  year  will  thus  appear  as  consumed ,  but  as  such 
stocks  are  apt  to  go  into  the  market  within  the  next  year  and  cut 
down  the  apparent  consumption  to  that  extent,  they  thus  compensate 
in  the  long  run,  leaving  an  accurate  average  meatfUie  of  the  consump- 
tion. The  statistics  of  consumption  of  foreign  countries  as  grren  m 
the  table  are  taken  from  the  estimates  of  theMetanneeDsofaaftyetc, 
which  are  also  compiled  without  regard  to  stocks.  In  the  fcdlowiiig 
table,  the  first  column  ^ves,  for  the  sake  of  comparison,  the  consump- 
tion with  stocks  taken  mto  consideration;  the  remainaer  of  the  table 
disregards  stocks.  In  neither  column  showins  the  United  States 
consumption  is  the  production  of  secondary  lead  taken  into  account. 

WorUTa  contumpUon  ofpiff  lead,  exdunve  qfmetmdary  Imi^  ISBS-iBO^^  im  Aan  font. 


ildsi^d. 

»«.<d.«1«M. 

Y8B.                                     1 

UULttd 

XTnlted 
State. 

J^^ 

Tttlil 

oentafQL 

18PS w  .  ,,**.,»,.,».,.... 

226,  SJ  6 
260,302 
271,934 
333  IM 
300, 1€7 
319,543 
347,915 
376,337 
« 373, 110 
■  31B.1&1 

215,177 
230,394 
279,173 

m^m 

300,643 

imim 

376, 9S1 
3S6,3« 
336,792 

551.  OlS 
flfla.782 

Mr,  003 

663,805 
flSS^tfTO 
701,946 
n9,4Tl 
736, 90i 
703.a7S 
697,306 
S0fT,D24 

876,  Its 

883,076 

94^^174 

947,931 

965^7^ 

9§6,ai 

1, 03ft,  801 

1,090,089 

1,080,  a» 

1,083,5511 

i,i4a>«6 

2&1II 

1880                                       ,               .     >  * 

21^03 

IMO*.           ^  *  .  ^  ..^ - 

aam 

1001                                                   .  .* 

2Bl9(7 

1902.. «        .....     . 

3D.V 

1903                                 .  .           *..     ...  .* 

A  8$ 

1904.     -»     .  ...  . 

W-U 

190fi 

ai.® 

1906* . .        *...,, 

3i6i 

1907                                    .  -          .        .  , 

3£kM 

1906...           . 

29,44 

o  See  preoeding  table,  "  Consumption  of  primary  lead  In  the  United  Statai"  in  llOI'-S. 

Consumption  of  lead,  Blocks  and  secondary  lead  disregarded,  in  1906-190S,  6y  eounirm^ 

in  short  tons. 


Cotmtry. 


1906. 


1907* 


AlKl^La.. 

AilElrl&-Biiagary . 
Belgium.  ........ 


Tnnoe 

Germany.. 

Groat  BrKdln.. 

Hoilimd 

Italy,.... 

Japan,  >.....  ^^ 

RuKda.... 

Bwlticrlaiid . 


Othor  European  ooontrloa. 

Otlicir  eoimtriea. , 

United  Statea , 


4,909 

£,992 

«,fflS 

27,778 

2fi.0S3 

34,72S 

17,410 

15,Q«3 

94,683 

89,  »7 

214,838 

206.130 

213,960 

314.287 

fi,5l2 

5,7*2 

33,4D0 

SI,  290 

ia,9® 

ih,m 

27.SBS 

27,  M* 

5,842 

fi.JW2 

3,307 

3,417 

14,  eel 

U,03S 

37«,9fil 

am,m 

1,083,  JSS0 


8,501 
ai,9M 
23,9G» 
l7,eS4 
113,711 

40,91 

4»,NI 

.€,114 

4,4lJ« 

1L4M0 

336>79S 


i,i4s^m« 
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USE  OF  LEAD  IN  THE  UNITED  STATES. 

The  United  States  Geolo^cal  Survey  does  not  collect  statistics  of 
the  use  of  lead.  The  following  table  is  from  figures  published  in  the 
Engineering  and  Mining  Journal,  which  purport  to  cover  about  90 
per  cent  of  the  total  consumption: 

Use  of  lead  in  the  United  States,  1907  and  1908. 


1907. 

1908. 

Quantity. 

Percent- 
age. 

Quantity. 

Percent- 
age. 

Whit©  l«i^  and  "■'i'lps ....                         

Short  tons. 

115,000 
41,000 
21,500 
28,000 

125,238 

34.8 
12.4 
6.5 
8.5 
37.8 

Short  tont, 
117,500 
33,800 
16,400 
31,600 
90,700 

40.5 

Pipe 

11.6 

Sheets 

5.7 

Shot 

10.9 

Other  purposes 

31.3 

330,738 

100.0 

290.000 

100.0 

PRICES. 

Under  the  influence  of  large  stocks  of  lead  in  the  hands  of  the  pro- 
ducers and  allied  interests,  the  year  1908  opened  with  lead  at  3.55  to  3.60 
cents  per  pound.  With  returning  confidence,  the  increased  activity 
of  the  building  trades  reacted  upon  the  lead  market,  which  showed  a 
steady  appreciation  in  prices  that  culminated  near  the  middle  of 
August  with  lead  at  4.575  to  4.625  cents  per  pound.  The  rise  in  prices 
haa  already  stimulated  the  resumption  of  western  production,  which 
now  began  to  reach  the  market.  There  followed  a  decline  in  prices, 
which  continued  to  the  end  of  the  year,  closing  with  lead  at  4.15  to 
4.20  cents  per  pound.     The  yearly  average  was  4.2  cents. 

The  London  lead  market  exhibited  considerable  variation  from  the 
New  York  market,  opening  with  £14  15s.  per  long  ton  (3.20  cents  per 
pound)  for  Spanish  lead,  and  declining  steadily  until  late  June,  when 
the  minimum  for  the  year  was  reached  at  £12  6s.  3d.  per  long  ton(  2.67 
cents  per  pound).  For  the  last  half  of  the  year  prices  remained 
nearly  level,  closing  at  £13  per  long  ton  (2.82  cents  per  pound). 
The  yearly  average  price  was  £13  10s.  5d.  (2.94  cents  per  pound). 

In  the  following  table  are  shown  the  highest  and  the  lowest  prices 
of  lead  at  New  York  in  each  month  during  the  last  eight  years.  All 
figures  for  prices  are  in  cents  per  pound.  Those  for  1906  and  later 
are  based  upon  daily  quotations  published  in  the  Enj^neerin^  and 
Mining  Journal  and  those  for  preceding  years  on  quotations  published 
in  the  Iron  Age. 

Highest  and  lowest  prices  of  lead  at  New  York  City,  monthly,  1901-1908,  in  cents  per  pound. 


Year. 

January. 

February. 

March. 

April. 

mgbest.    Lowest. 

Highest. 

Lowest. 

Highest.    Lowest. 

Highest. 

Lowest. 

1901 

4.37J          4.37i 

4. 37  J 

4.37i 

4. 37  J          4.37i 

4. 37  J 

4.371 

1902 

4.10 

4.00 

4.10 

4.05 

4.10 

4.05 

4.10 

4.05 

1903 

4.10 

4.05 

4.10 

4.05 

4.65 

4.10 

4.65 

4.85 

1904 

4.50 

4.25 

4.50 

4.40 

4.60 

4.50 

4.60 

4.50 

1906 

4.60 

4.45 

4.50 

4.45 

4.50 

4.45 

4.55 

4.50 

1906 

5.60 

5.60 

5.60 

5.36 

5.35 

6.36 

5.50 

5.36 

1907 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

6.00 

«.00 

1906 

3.80 

3.55 

3.75 

3.70 

4.00 

3.65 

4.10 

S.90 

87160— M  B 1908,  VT  1- 
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HighettandlowmpHemi^Uadai  New  York  Ote 

poyni'  -OootiiiiiM 

,  monl^r.  IMU^iMf,  <»  i 

Mi«ip«> 

MiJ. 

June.           1            Jidr* 

AniusL 

Hlghost- 

Lov«0t, 

Hlgfafit 

Unrttt.' 

Hlgfaest. 

L<^WflHt. 

Hl^tst. 

Li^wvit. 

WSfk „.,« 

4.30 

4.55 

ft.7iS 

a.oo 
4.3rj 

4,371 

4/oa 

4. 25 
4fi£» 

S:8? 

4.a7i 

4.10 
4.35 

4.55 

6.76 

t^isai 

4.371 
4.06 
4.10 

4.aQ 

4.50 

6.75 
6.75 
4.331 

4,371 
4.10 
4,10 
4.30 
4.50 
5.76 
6.76 
4.^ 

4,S7i 
4.Ck5 
4.05 
4.10 
4,60 
5.75 
6.26 
4.40 

4.S7I 

4.10 
4.10 
4.20 
4.S5 
5,75 

ft*15; 

4.05 

liS:    ;    '    r1 

iS:::::::::::::::::-; 

4.05 
410 

460 

tlOB , * 

$.n 

lorr 

5.11 

10Q8..-„„. 

44T| 

Year. 

S^q^tttoibtt. 

OotolMr. 

NmmlMr. 

D«OM 

^. 

Hlgtl«8t. 

Lowest. 

Hleb«it. 

Lowwt. 

m^mi. 

Unrest. 

HIghwt. 

LdwhC 

1»1_ ,._ 

4.171 
4.10 

4,40 
4,3fi 

4.90 

5,26 

4.eo 

4B71 
4.06 

4.10 
4.20 

4.85 
6.75 
4.75 

4.a7t 

4.10 
4.40 
4.30 
5.30 
6.76 

4.871 

4.05 
4.35 
4,30 
4.85 
6.75 
4.75 

cao 

4.57* 
4.10 
4.40 
4.60 
5.40 
6.T6 
4.T5 
4.« 

4.371 
4.05 
4.10 
4.30 
5.15 
6.75 
4.00 
4.35 

4.tn 

4.35 
415 

400 

1902. ........     ...    ,. 

4Qi 

1903 

410 

1904.,.,....*.,...,  * 

40) 

180fl,„., 

&as 

igOft , , 

Ibll 

]90T .,. 

t>M 

14QS........ „^ 

414 

THE  L£AD  CONVBNTION. 

It  is  reported  that  an  oi^anization  of  lead  producers  was  formed 
early  in  1909,  at  Paris,  with  the  purpose  of  steadying  prices  by  the 
control  of  lead  sales.  Those  indicated  as  concerned  are  a  ^oup  of 
German  lead  interests,  chiefly  meti^  sellers,  the  Broken  Hill  rroprie- 
tary  Company  (Limited),  of  Australia,  ana  certain  producing  inter- 
ests in  the  Imited  States  which  handle  Mexican  lead.  The  combi- 
nation, as  organized  at  present,  is  said  to  control  about ^5  per  cent  of 
the  world's  production  of  lead.  It  is  expected  that  ultimately  the 
convention  will  include  all  important  European  producers  and 
Mexican  producers. 

THE  CANADIAN  LEAD  BOUNTY. 

For  the  five  years  between  July  1,  1903,  and  June  30,  1908,  the 
Dominion  government  has  granted  a  bounty  on  the  lead  contents  of 
ores  mined  in  Canada.  The  bounty  amounts  to  75  cents  per  100 
pounds  of  lead  content  when  the  London  price  of  lead  does  not 
exceed  £12  10s.  per  long  ton  (2.7  cents  per  pound).  With  increase  in 
the  price  of  lead  the  bounty  decreases  at  the  sam6  ratio  until  at  about 
£16  per  long  ton  (3.5  cents  per  pound)  it  ceases.  The  payment  of 
bounties  is  not  to  exceed  $500,000  in  any  one  year. 

At  the  expiration  of  the  five-year  period,  June  30,  1908,  the  bounty 
was  extended  for  a  second  period  of  five  years,  with  a  slight  change  in 
the  standard  prices  of  lead  upon  which  the  bounty  is  l)ased.  The 
upper  limit  at  which  the  full  bounty  is  paid  is  now  £14  10s.  per  long 
ton  (3.15  cents  per  pound).  Above  this  figure  the  bounty  decreases 
pro  rata  until  it  is  extinguished  at  about  £18  per  long  ton  (3.91  cents 
per  pound). 
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The  effect  of  the  bounty  is  to  maintain  to  the  producer  a  steady 
value  for  lead.  This  figure  under  the  first  period  of  operation  of  the 
bounty  was,  of  course,  £16  per  long  ton,  and  under  the  new  bounty 
will  be  £18  per  long  ton.  The  operation  of  the  bounty  has  greatly 
stimulated  tne  production  of  lead  during  the  five-year  period,  the 
total  bounty  paid  being  $712,000. 

SUMMARY. 

The  following  tabular  statement  gives  the  general  items  regarding 
domestic  and  world  production  and  consumption.  The  figures  for 
domestic  items  are  those  compiled  by  this  office,  and  the  figures  for 
the  world  items  are  based  upon  statistics  compiled  by  the  Metall- 
gesellschaft,  etc. 

Summary  of  lead  statistics^  2907  and  1908 ,  in  short  tons. 


Production  of  refined  lead  in  the  United  States 

Production  of  desilverized  lead  in  the  United  States 

Production  of  soft  lead  in  the  United  States 

Production  of  anthnonial  lead  in  the  United  States 

Total  production  of  lead  from  domestic  ores 

Production  of  secondary  lead  in  the  United  states 

Consumption  of  lead  in  the  United  States  (disregarding  stocks), 

World  production  (approximate) 

World  consumption  (approximate) 

United  States  percentage  of  world  production 

United  States  percentage  of  world  consimiption 

World  rank  of  United  States  in  production  of  lead 

World  rank  of  United  States  in  consumption  of  lead 


1907. 


414,189 
314,241 
129,607 
9,910 
365,166 
25,498 
386,351 
,095,064 
,063,556 

33.3 
35.6 

First. 
First. 


1906. 


396,433 

266,564 

130,882 

13,629 

310,762 

18,533 

336,792 

1,145,165 

1,143,816 

27.1 
29.4 

First. 
Firrt. 


I 

I 

I 
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ZINC. 

By  C.  E.  SlEBENTHAL. 


INTRODUCTION. 

An  estimate  of  the  production  of  spelter  in  1&08  was  given  out  in 
the  form  of  a  press  bulletin  on  January  1,  1909.  This  estimate  was 
based  on  reports  from  every  smelter  wmch  gave  the  actual  production 
for  the  first  eleven  months  of  1908,  with  an  estimate  of  the  production 
for  December.  The  total  thus  obtained  varied  a  Uttle  over  1  per 
cent  from  the  final  figures  of  production.  The  complete  figures  of 
production  and  consumption  of  spelter,  of  imports  and  exports  of 
spelter  and  zinc  ore,  and  of  production  of  secondary  spelter  were  given 
in  the  advance  statement  of  spelter  production  piiblished  on  Feb- 
ruary 27,  1909.  The  present  report  contains  in  aadition  the  produc- 
tion of  various  zinc  pigments,  a  comparison  of  the  mine  and  the 
smelter  production  of  zinc  by  States,  and  a  summary  of  metallurgical 
advance  and  of  trade  conditions  for  the  year.  The  statistics  of  pro- 
duction in  this  country  are  based  upon  confidential  returns  to  the 
Survey  by  each  zinc-smelting  company  in  operation  during  the  year. 
The  statistics  of  domestic  consumption  are  taken  in  part  from  these 
smelter  returns  and  in  part  from  the  records  of  the  JBureau  of  Sta- 
tistics of  the  Department  of  Commerce  and  Labor,  ai;id  the  tables  for 
foreign  production  and  consumption  are  compiled  from  the  sources 
indicated. 

The  collection  of  the  figures  of  mine  production  ia  the  Central 
States  in  1907  and  1908  allows  a  comparison  of  smelter  and  mine 
state  totals  for  all  zinc-producing  States  for  two  years  ia  succession, 
thus  to  a  certain  extent  elimiuatmg  the  lag  in  smelting  and  affording 
a  truer  comparison. 

STATE  OF  ZINC  INDUSTRY  IN  1908. 

The  year  was  a  hard  one  on  the  zinc-smelting  industry;  it  began 
with  low  prices  and  probably  the  largest  stocks  m  the  history  of  the 
industry  m  this  country.  Conditions  improved  during  the  first 
quarter,  but  by  the  middle  of  the  year  were  back  at  the  poiat  of 
beginning.  The  latter  half  of  the  year  was  marked  by  gradual 
improvement.  The  average  number  of  retorts  ia  operation  during 
the  year  is  estimated  by  Mr.  A.  B.  Cockerill  **  at  aoout  56,500,  or 
60  per  cent  of  a  total  of  93,958.  Spelter  stocks  were  reduced  during 
that  time  about  25  per  cent.  Owing  to  the  reduced  output  for  1908, 
the  United  States  lost  first  place  in  the  world's  production,  Germany, 
with  the  combined  product  of  Silesia  and  the  Rhine  district,  agam 
taking  that  position. 

a  Penoaal  communication. 
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The  anc-mining  induatiy  refleoted  tli6  oonditioDB  pnmSBng  in  the 
ameltuig  induaby.*  Some  companieB  wfakh  mig^  fikve  operated  at 
a  amaU  pio&  fraLl^f  refused  to  aeU  ore  at  the  maifa^ 
down.  Others  ran  mtennittent^jr  and  stored  the  ore.  At  the  dose 
cf  the  year  ^  there  was  unsold  m  the  ore  bins  in  the  Jqidin  region 
over  6^000  tons  of  blende  concentrates.  Many  of  the  laigs  mines  in 
this  district,  especially  in  the  sheet-^;round  area^  which  weie  closed 
down  in  tiie  latter  part  of  1007|  remained  closed  thnnie^  19081  The 
total  production  or  zinc  concentrates  in  the  Joplin  region  fell  off 
21,809  tons,  or  7.8  per  cent,  from  the  prodacoon  of  1907.  The 
Franklin  Furnace  mme,  of  New  Jersey,  and  the  upper  MissiaBippi 
Valley  region  held  their  own  in  production  in  1908,  bat  the  sine  pro- 
duction or  Colorado^ell  off  nearly  50  per  cent. 


PBODUCnON. 

The  production  of  spelter  in  the  United  States  Ij^egaa  in  1858  in  an 
experimental  way,^  and  regular  production  began  in  1860  at  the 
Lenigh  Zinc  Works  in  the  East  and  at  the  Matthiesson  ft  Hegeler 
wor]^  in  the  West.  Between  1864  and  1870  nine  or  ten  other  zmc 
smelters  were  established.  Statistics  of  production  are  recorded  for 
the  years  1873  and  1875,  and  for  the  census  year  endinjg  Mar  31, 
1880.  Annual  statistics  nave  been  collected  by  the  United  States 
Geological  Survey  siace  1882.  The  output  for  1908  of  priniaiy* 
spelter  (crude  metallic  zinc)  iq  the  United  States  from  domestic  ores 
was  190,749  short  tons;  from  foreign  ores  19,675  short  tons,  a  total 
of  210,424  short  tons.  This  production  shows  a  decrease  of  39,436 
tons,  or  15.8  per  cent,  from  that  of  1907.  The  annual  progress  of 
the  zinc-smeltmg  industry  since  1873  is  shown  in  the  following  table: 

Anmial  production  of  spelter  in  the  United  States  from  domeiiie  andforaffn  oret^  ISJS- 

1908,  %n  short  tons. 


Year. 


1873. 
1876. 
1880. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 


1890. 
1891. 
1892. 
1893. 
1894. 
1896. 
1890. 
1897. 
1898. 
1899. 
1900. 
1901. 


^om^sUiQ    TotmL 


:i: 


7,343 

33  JOS 

4D,fi88 
42,441 

55,903 

63,  Ml 
80,873 

78,337 

7£,12S 

8D,eeo 

ahm 

11&,JM 
I2ff.05l 
]23»885 

14rfi,S22 


33,T8I 

mMi 

so,  Ml 
5fi,flOi 

m,wm 
u,m 

llS,lAi 

m.m 
i4D.e 


a  According  to  figures  kindly  furnished  by  the  Producers'  Informatioo  Bureaa,  of  Webb  Otv, 

b  Ingalls,  W.  R.,  Lead  and  Zinc  in  the  United  States,  p.  314. 

« In  Mineral  Resources  for  1906,  p.  461,  line  derived  tiom  ore  was  called  "inlmary"  qwltcr  to  _^ 

it  from  the  secondary  spelter  recovered  from  such  sources  as  drosses.  »"»««" »»*i*^  aad  old  meteL 
former  has  also  been  called  ''virgin"  spelter,  and  the  latter  has  been  called  "ranttted,"  "    "  ' 
"dross"  spelter.    The  distinctive  ori^  is  more  plainly  snggeiled  by  Uie  "         "    "" 
"secondary  "  spelter,  and  they  will  be  used  hereinafter.    «"!••«•  thm  mmA  *<» 
oation  primary  spelter  will  be  understood. 


WbanttMvwd 
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Anniuil  production  of  spelter  in  the  United  States  from  domestic  and  foreign  ores,  187S- 
1908 y  in  short  tons — Continued. 


Year. 

From 

'  foreign 

ore. 

From 

domestic 

ore. 

Total. 

1902 

156,927 
159,219 
a  186, 702 
0203,849 
199,694 
223,746 
190,749 

156,927 
150,219 
186,702 
203,849 
224,770 
249,860 
210,424 

1903 

1904 

1905 

1906 

26,076 
26,115 
19,676 

1907 

1906 

o  Including  an  unknown  quantity  smelted  from  foreign  ore,  small  in  1904  bat  larger  in  1906. 
PRODUCTION  BY  STATES. 

Two  tabulations  of  the  spelter  production  of  the  country  in  1908 
are  given  below,  one  showing  the  locality  from  which  the  ores  were 
derived,  the  other  the  locality  in  which  they  were  smelted.  Each 
method  has  its  special  interests  and  advantages,  depending  on 
whether  the  view  point  be  that  of  producer  or  consumer,  or  that  of 
resources. 

These  state  totals  are  compiled  entirely  from  confidential  reports 
by  each  zinc-smelting  company  in  operation  in  the  United  States  in 
1908.  Onlv  primary  spelter  is  here  included,  the  recovery  of  sec- 
ondary spelter  being  given  in  a  later  table. 

The  following  table  shows  the  sources  of  all  ores  and  concentrates 
smelted  for  zinc  in  the  United  States  in  1908  and  the  quantity  of 
zinc  actually  derived  from  the  ores  from  these  respective'  sources: 

Production  of  primary  spelter  in  the  United  States  in  1906-1908  y  apportioned  according  to 

source  of  ore,  in  short  tons. 


1906. 

1907. 

1908. 

Source. 

Quantity. 

Percent- 
age of 
total. 

Quantity. 

Percent- 
age of 
total. 

Quantity. 

Percent- 
age of 
total 

Arixona 

Arkansas.... ... 

64- 
1,801 

0.032 
.90 

77 

1,911 

140 

28,077 

3,508 

1,446 

220 

13,850 

358 

1 

141,824 

0.03 

.85 

.06 
11.66 
1.57 

.65 

.10 
6.19 

.16 

.0004 
63.39 

152 

2,002 

27 

24,885 

581 

296 

516 

8,628 

341 

0.08 
1.05 

CalUbmia 

.01 

Colorado 

Idaho 

HUnois 

Iowa 

K»njpM? 

Kentucky 

Maine 

32,456 
573 
282 
201 
3,902 
335 

16.25 
.29 
.14 
.10 
1.96 
.17 

13.05 
.30 
.16 
.27 
4.52 
.18 

Missouri 

Montana 

130,348 

1,415 

1,768 

11,206 

555 

65.27 

.71 

.88 

6.61 

.28 

123,655 
900 
398 

6,926 
134 

2,235 
341 

64.83 
.47 

Nevada 

1,602 

13,573 

136 

719 

181 

16 

1,972 

771 

.76 
6.07 
.06 
.32 
.08 
.0007 
.88 
.34 

.21 

New  Jersey 

3.63 

New  Mexico 

.07 

OklfthOTnft 

1.17 

Tennessee 

124 

8. 

2,449 

1,143 

7 
11,057 

.06 
.004 

1.23 
.67 
.004 

6.54 

.18 

Texiw    .   . 

Utah. 

282 
910 

.15 

Virginia 

.48 

W|ft,shingtnn 

WisoonSn 

15,273 

6.83 

17,538 

9.19 

Total  firom  domestic  ores 

199.694 

100.00 

223,745 

100.00 

190,749 

100.00 

Foreign: 

British  Columbia 

201 
24,875 

.80 
99.20 

545 
25,570 

2.09 
97.91 

2,425 
17,260 

12. 3S 

Mexico 

87.87 

Total  firom  foreign  ores 

25,076 

100.00 

26,115 

100.00 

19,675 

100.00 

Oiand  total 

244,770 

249,860 

210,424 

",v^.v;: 


S48 


/    The  dubjoined  table  is  deBigned  to  ahov  tlie  loMBtfai  m 
spelter  was  made. 

Pnduetum  qf  •pOim' tH  ih§  JMM  8mm,  JgCW-lSOg,  mfpmikmti  Mtiwiff  la 
m  iflMd  niiftod;  m  «lor(  tent. 


lan. 

lOQOL 

lOOL 

lOOOL 

vm. 

l^R* 

im. 

miiMtf.... 

•  47,000 

0,004 

■§§ 

^ 

S 

-  &'*' 

ITumii 

Mtomm 

OUdKniui 

OtlHrBttttfi* 

13,100 

10,118 

10,104 

«1.US 

•"""■■"• 

Totol 

10,087 
8,075 

100,810 
0,008 

100,108 
0,«» 

804,710 

9m.m 

»^M 

''^m!..!?:^..^.. 

Total  pttmuyiptl- 
tar. 

1M,2SS 

100,017 

100,401 

v.m 

m,m 

^m 

>..«. 

•InoIadeBliidlMUL 

ft  iDolodes  Ntw  Jflfny,  PmniylTiiilA,  VliBliilft,  W«t  1 


ZINC  PIOMSIITS. 


There  are  four  white  pigments  which  have  udo  for  a  baaa,  eil 

whole  or  in  part,  namer^,  zinc  oxide,  leaded  anc  ocdde,  bh. 

oxide,  and  litnopone.    All  of  these  may  be,  and  the  fixst  thiee  vmaSkj 

are,  made  directly  from  ore. 

Zinc  oxide  is  the  most  important  of  these  pigments.  In  Eoropeaa 
practice  the  oxide  is  made  from  spelter,  but  m  this  ooontqr  it  is  gsn- 
erdly  made  directly  from  the  ores,  though  in  1908  of  the  wfaida  pro- 
duction 2.374  tons  was  made  from  spelter.  The  production  of  sine 
oxide  in  the  United  States  fell  off  ^atly  in  1908,  oeing  67,237  short 
tons  (including  that  made  from  mexican  ore),  as  compaied  with 
71,784  short  tons  in  1907,  a  decrease  of  14,544  tons,  or  over  20  per 
cent.  The  imports  of  zinc  oxide  in  1908  were  2,423  tons  and  the 
exports  for  the  same  period  were  12,008  tons. 

Leaded  zinc  oxide  and  zinc-lead  oxide  are  produced  from  ore,  both 
in  some  cases  at  the  same  plant,  the  zinc-lead  containing  somewhat 
the  larger  percentage  of  lead.  The  combined  production  of  these 
two  pigments  in  1908  was  8,430  tons,  as  compared  with  13|618  in 
1907. 

Lithopone  is  an  intimate  mixture  by  chemical  precipitation  of  ane 
sulphide  and  barium  sulphate.  It  is  now  generally  manufactured 
from  spelter  or  zinc  oxide,  but  may  also  be  made  from  scrap  sine, 
zinc  skimmings,  etc. 

The  total  production  of  zinc  and  zinc-lead  pigments  from  domestic 
and  foreign  sources  aggregated  65,667  short  tons  in  1908.  The  zinc 
content  of  these  pigments,  excluding  those  not  made  from  oTOi  was 
48,004  short  tons. 

A  census  of  the  capacity  of  the  oxide  plants  of  the  United  States 
shows  that,  running  on  ores  of  the  same  character  as  in  the  last  two 
or  three  years,  their  maximum  annual  capacity  is  yery  nearly  110,000 
short  tons  of  pigment. 
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The  following  is  a  list  of  the  plants  which  produce  zinc  oxide  or 
zinc-lead  oxide  in  the  United  States: 

List  of  zinc  and  zinc'lead  oxide  plants  in  the  United  States, 

Mineral  Point  Zinc  Company Mineral  Point,  Wis. 

New  Jersey  Zinc  Company Newark,  N.  J. 

New  Jersey  Zinc  Company  (of  Pennsylvania) Freemansburg,  Pa. 

New  Jersey  Zinc  Company  {pi  Pennsylvania) Palmerton,  Pa. 

New  Jersey  Zinc  Company  (of  Pennsylvania) South  Bethlehem,  Pa, 

Ozark  Smelting  and  Mining  Company CoffeyviUe,  Eans. 

Ozark  Smelting  and  Mining  Company Joplin,  Mo. 

United  States  Smelting  Company Canon  City,  Colo. 

The  large  plant  of  the  Tri-Bullion  Smeltii^  and  Development  Com- 
pany, in  course  of  erection  at  Canon  City,  Colo.,  was  not  completed, 
on  account  of  the  financial  depression,  and  is  not  now  expected  to  be 
in  operation  before  1910. 

The  oxide  plant  of  the  Empire  Zinc  Company,  situated  at  West 
Plains,  Mo.,  has  not  been  in  operation  for  some  years. 

SECONDARY  ZINC. 

In  the  ordinary  method  of  galvanizing,  where  the  material  to  be 
coated  is  dipped  mto  a  bath  of  molten  zinc,  there  is  great  loss  of  zinc 
in  the  form  of  semioxidized  skimmings  and  of  hard  zinc  drosses, 
caused  by  the  alloy  formed  by  the  zinc  with  the  iron  of  the  tank  ana 
of  the  article  to  be  galvanized.  In  the  larger  galvanizing  plants 
there  are  furnaces  to  refine  these  skimmings  and  drosses  and  to 
recover  the  spelter.  There  are  also  many  small  plants  and  some 
large  ones  which  make  a  practice  of  buying  up  galvanizer's  skimmings 
ana  drosses  and  of  recovering  the  spelter.  Once  in  a  while  the  zinc 
smelters  running  on  ore  find  occasion  to  work  in  a  quantity  of  second- 
ary material.  In  such  cases  they  have  made  the  proper  returns  to 
the  Geological  Survey,  and  account  has  been  heretofore  taken  of 
such  production  in  these  reports  as  dross  spelter.  A  considerable 
quantity  of  old  metal  in  the  form  of  various  alloys  of  zinc  and  copper 
and  other  metals  is  also  worked  over  and  broi^ht  up  to  the  desired 
composition  by  the  addition  of  new  metal,  fi  the  preparation  of 
this  report  the  attempt  was  made  to  get  returns  of  production  from 
as  many  of  these  refineries  as  possible.  At  almost  every  brass 
foundry  in  the  coimtry  it  is  the  custom  to  remelt  and  use  fihngs, 
gjindings,  and  scrap  copper  and  brass,  and  it  is  manifestly  imprac- 
ticable to  attempt  to  take  full  account  of  such.  The  table  given 
below  embodies  the  output  of  40  of  the  largest  refiineries  of  secondary 
zinc.  On  a  later  page  tne  production  of  secondary  spelter  in  Europe 
is  given. 

Production  of  secondary  zinc  in  1907-8 ,  in  short  tons. 


Seoondaiy  spelter 

Beooyered  sine  in  alloys 

Total  secondary  dnc . 


1907. 


18,841 
1,417 


20,258 


1908. 


16,970 
666 


17,635 


Inasmuch  as  this  secondary  spelter  takes  the  place  of  so  much 
primary  si)elter,  it  is  to  be  added  to  the  figures  of  consumption  of 
ziiic  in  arriving  at  the  actual  consumption. 
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The  reooveiy  of  seoondary  zinc  is  rapidly  increasing,  as  is  shown  by 
the  falling  off  in  exports  of  2^mG  dross  from  15>887  short  tons  in  19(^ 
to  9,693  ihort  tons  in  1907,  and  to  8,405  tons  in  1008,  and  this  in 
spite  of  a  large  increase  in  the  use  of  zinc  for  galvanizing.  Beaded 
increased  recpyery^  of  seoondary  zinc  as  secondary;  spelter  and  in 
aUoYBy  there  is  an  increase  hi  the  use  of  zinc  skimniings  and  drosses 
in  the  manufacture  of  lithopone^  and  of  zinc  chloride  used  in  wood 
preservation.  Exact  figures  are  not  available  for  the  use  of  secondary 
zinc  in  pigments,  hut  the  quantltv  is  estimated  to  be  about  500  tons* 
The  Umted  States  Department  of  Agriculture  estimates  the  quantity 
of  zinc  chloride  used  in  1908  for  wood  presereation  as  19|OOCMI0b 
pounds,  containing  4,600  short  tons  of  metallio  imo  derived  man. 
seoondaiy  sources,  such  as  galyanizer's  slrimmingi  and  "^ 

COICPARISON  OF  STATB  TOTALS,  BASED  OH 

R&ORTS. 
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The  foregoing  fiyrares  of  the  production  of  spdter  by  the  respeotiys 
States  are  compued  from  reports  from  inaiyidoal  sine  smeiterL 
For  several  years  the  production  of  the  more  vahiable  metab  in  the 
Western  States  has  been  also  obtained  by  the  Geologioal  Survey  from 
reports  of  individual  mines,  and  since  1907  this  us  been  ezxended 
over  the  whole  country.  In  order  to  put  the  smeltOT  produotion  on 
the  same  basis  as  the  mine  figures,  all  the  zinc  which  is  manufaotaied 
into  pigment  directly  from  ore  (excluding  the  quantity  in  sino  oxide 
manufactured  from  spelter,  the  inclusion  of  much  would  entail  its 
duplication  in  the  totals)  is  added  to  the  production  of  metalKo  zme. 
The  zinc  recovered  from  secondary  sources  is  excluded,  nnce  it  has 
already  been  once  reckoned  as  spelter.  These  facts  must  be  borne 
in  mind  in  comparing  this  table  with  the  table  showing  the  produc- 
tion of  spelter.  The  state  totals  obtained  by  each  metuod  are  com- 
pared in  the  following  table: 


Comparison  of  stau  totals  < 

9/  the  production  of  zinc,  1907-^,  hated  en 
reports,  in  short  tons. 

tmdurandimm 

1907. 

1908. 

State. 

Totals 
based  on 
smelter 
reports. 

Totals  es- 
timated 

from 

mine 
reports. 

Differences. 

Totals 
based  on 
smelter 
reports. 

Totals  «•- 

timatad 

from 

mine 

miU.m^ 

Smelter 
excess. 

Mine 
excess. 

25 

SmdUr 
noesB. 

£Sl 

Aiicona 

R9 

114 

474 

116 

26,394 

3,493 

737 

145 

17,772 

0 

0 

116,752 

122 

1,084 

69,369 

376 

1,657 

109 

22 

2,726 

0 

18,490 

162 

2,002 

37 

296 

616 

8,628 

341 

0 

123,656 

900 

398 

47,643 

616 

2,236 

341 

0 

282 

910 

18,696 

3» 
006 

0 

15,006 

10 

1,717 

996 

14,110 

0 

0 

107,404 

820 

668 

07,106 

1788 

4,620 

S44 

16 

730 

706 

i8,aoo 

w 

Arkansas i       1,911 

1,437 
24 

7,250 

15 

731 

76 

nftllfnmia..                                 ']4n 

Colorado i     33,644 

....... 

1(]^hn ,                              !        3  fiOR 

Illlnoto 1       i;468 

i;«» 

Iowa 1         220 

121 

KftTlftM 

13,850 

3,922 

».« 

Kentucky 

385 

1 

142,024 

0 

1,692 

69,588 

1,038 

719 

181 

16 

2,447 

771 

16,984 

385 

1 

25,272 

S41 

M^lnA 

Missouri 

1«»»J 

Montana 

122 

..... 

Nevada 

608 

ifi 

New  Jersey 

9,781 

New  Mexico 

663 

Oklahoma 

938 

T^nnfliMA^. ,    

72 

Texas 

6 
279 

]g 

Utah 

4M 

VfrgfniA  . 

771 

WfaKM>iiiitn 

1,606 

280,076 

259,961 

238,030 

234,620 

,,,,.,,•„ 

J 
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The  smelter  state  totals  represent  actual  recovery  and  are  found 
by  summing  up  the  total  production  reported  by  all  companies  for 
each  State,  respectively,  all  pigments  being  recalculatea  back  to 
equivalent  metallic  zinc  on  the  basis  of  average  analysis  of  product. 
In  compiling  the  mine  totals  each  producing  propertjr  is  requested  to 
report  actud  tonnage  of  zinc  ores  and  concentrates  shipped,  and  from 
this  the  zinc  content  is  reckoned  by  assay  value.  From  that  zinc  con- 
tent 15  to  25  per  cent,  according  to  the  character  of  the  ore,  is  de- 
ducted for  smelting  losses,  and  the  remainders  thus  obtained  from  e^ 
the  producing  properties  in  each  State  are  combined  to  afford  the 
total  for  the  respective  States.  It  is  clear  that  by  either  method  the 
correctness  of  tne  totals  is  dependent  upon  complete  and  correct 
returns  from  every  producing  nunc  and  smelter.  It  is  further  essen- 
tial to  the  correctness  of  the  mine  totals  that  the  assay  content  and 
the  theoretical  recovery  be  correctly  estimated.  Theoretically,  the 
state  totals,  as  compiled  from  smelter  reports  and  from  mine  reports, 
respectively,  shoula  in  the  long  run  agree  f airlv  closely.  As  a  matter 
of  fact,  for  any  year,  they  show  considerable  divergence.  These 
discrepancies,  giving  rise  to  "smelter  excess"  or  "mine  excess,"  may 
be  the  result  oFone  cause  or  of  a  combination  of  causes,  among  whicn 
are:  Lag  in  the  smelting  of  the  ore  resulting  in  accumulation  of  ore 
stocks  at  the  smelters;  lag  in  the  mining,  owing  to  which  the  smelter 
depletes  its  ore  stocks;  error  in  calculating  metallic  contents  from 
assay  and  in  estimating  recovery,  and  error  in  exact  distribution  of 
ore,  py  States,  according  to  source.  These  various  causes  have  been 
consiaered  somewhat  more  fully  in  the  lead  report. 

DISCUSSION   OF   MINE   AXD   SMELTER   STATE   TOTALS. 

In  Arkansas  the  smelter  excess  is  due  to  erroneous  apportionment 
by  a  smelter.  In  Colorado  the  smelter  excess  in  part  accounts  for 
the  large  mine  excess  in  1906,  and  is  possibly  in  part  due  to  too 
^reat  allowance  for  smelting  losses.  In  Idaho  the  smelter  excesB 
is  due  to^  lag.  The  mine  excess  in  Illinois  is  in  part  due  to  lag  and 
possibly  in  part  to  error  in  apportionment,  the  spelts  being  credited 
to  Wisconsm  by  the  smelters.  The  smelter  excess  in  Iowa  is  due 
to  erroneous  apportionment.  The  mine  excess  in  Kansas,  as  well 
as  that  in  Oklahoma,  are  due  to  error  in  apportionment,  the  spelter 
being  credited  to  Missouri.  The  smelter  excess  in  Kentucky  is  due 
to  erroneous  apportionment.  The  smelter  excess  in  Missouri  is  due 
in  part,  as  explained  above,  to  error  in  apportionment,  and  also  in 
part  apparently  to  too  great  allowance  for  smelting  losses.  The 
mine  excess  in  New  Jersey  is  accounted  for  in  part  by  &g  in  smelting 
and  in  part  by  the  exports  of  zinc  ore,  which,  as  sRown  on  another 
pa^,  were  all  from  that  State.  The  mine  excess  in  Xew  Mexico 
and  in  Utah  is  due  to  lag,  as  is  also  the  smelter  excess  in  Virginia. 

REDUCTION. 
CONCE9TRATIOH  AHD  SEPARATIOH. 

FLOTATIOX    MKTH008. 

The  main  feature  of  developm^^ut  in  ore  dresKiJig  d  tiring  V^j^  was 
the  su(3ceasful  employment  of  fl'^/tation  sj^X.\^<A^.  in  ^rn/nical  nae, 
Sereral  of  these  methods  lia/J  ^if^ssjosMrhU-A  iii^ir  eUAciemry  in  cx- 
tCBts  and  a  few  in  a/:t*jLtiI  pra/^iifyH.  but  it  wais  ixA  md 
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the  latter  part  of  1007  that  they  wore  accounted  completely  suc- 
cessful and  only  in  1908  that  they  were  widely  employed.  They 
have  received  tneir  chief  application  in  Australia  and  Europe,  but 
have  had  several  experimental  tests  and  a  few  practical  trials  in  the 
United  States. 

Although  the  physics  of  ore  flotation  is  as  yet  somewhat  obscure, 
it  is  generally  conceded  that  the  principles  concerned  deal  with  the 
mechanics  of  the  free  surface  of  a  liauid  in  contact  with  solids,  and 
include  adhesion,  surface  tension,  and  superficial  viscosity,  the  latter 
more  particularly  in  the  case  of  the  McQuisten  procesH,  to  be  de- 
scribea  later.  Ine  liquid  in  Question  is  water,  and  the  free  surface 
exists  at  the  periphery  of  the  nubbles  of  air  or  of  carbonic  acid  eaa, 
as  well  as  at  the  upper  surface  of  the  liquid.  In  both  cases  the  surf  are 
film  of  water  resists  rupture  by  different  minerals  with  different  de- 
grees of  strength,  varying  inversely  with  the  adhesion  of  water  to 
these  different  minerals.  The  greater  the  adhesion  of  water  to  the 
mineral  the  more  easily  it  is  wetted  j  the  less  the  adhesion  of  water 
to  the  mineral  the  more  it  resists  wettmg.  This  property  of  resbtance 
to  wetting  is  the  primary  factor  in  ore  flotation.  Thus,  the  surface 
film  of  water  resists  rupture  by  the  sulphides  (or  the  sulphides  resist 
wetting)  most  strongly,  by  the  ordinary  gangue  minerals  less  strongly, 
and  by  quartz  scarcely  al  all.  It  is  K>und  that  these  differences  are 
emphasized  if  the  material  to  be  treated  is  mixed  with  oil,  the  adhe- 
sion of  which  to  sulphides  and  gangue  material  is  the  reverse  of  that 
shown  by  water.  Moreover,  oil  &ing  lighter  than  water,  is  itself 
an  active  agent  of  flotation.  Oil  also  assists  in  flotation  by  serving 
to  agglomerate  the  sulphide  particles. 

If  carbonic  acid  gas  be  generated  from  the  gangue  minerals  by 
the  addition  of  sulphuric  acid  to  the  tank  in  which  the  ore  is  being 
treated,  the  small  rising  bubbles  selectively  attach  themselves  to 
the  particles  of  metallic  sulphide  introducecl  at  the  bottom  of  the 
tank  and  iloat  them  to  the  surface,  where  they  are  drawn  oif  as  an 
oily  metallic  scum,  the  ijan^ue  settHng  to  the  bottom.  The  selective 
attachment  of  the  gas  bubbles,  upon  which  the  success  of  the  nota- 
tion and  concentration  depends,  is  a  measure  of  the  degree  of  adher- 
ence of  the  gas  bubble  to  the  diiferent  sulphides  and  gangue  min- 
erals; and  that  in  turn  is  an  inverse  measure  of  the  adhesion  of  water 
for  the  same  particles.  The  particle  of  sulphide  for  which  water 
has  l(»ast  adhesion — that  is,  which  resists  wetting  most  strongly  or 
with  which  water  has  the  larj^est  angle  of  capillarity — will  on  coEnin£ 
in  contact  with  the  gas  bubble  be  forced  fartner  into  the  bubble,  with 
resulting  greater  adlierence  to  it. 

Among  the  means  used  to  accelerate  the  process  and  effect  a  more 
perfect  separation  are  deepening  the  tanks,  heating  the  liquid,  and 
partially  exhausting  the  air  above  the  liquid  in  the  tank. 

The  forces  employed  in  ore  dotation  are  most  delicately  balanced. 
Consecpicntly  in  any  given  case  the  j)rocess  to  l)e  worked 'will  require 
adjustment  to  the  character  of  the  ore  by  careful  experimentation. 
This  undoubtedly  accounts  for  the  local  failure  of  flotation  processes 
elsewhere  .successful.  The  zincv  tailings  so  well  treated  in  Australia 
seem  especially  adapted  to  llotaiion.  Kxperiments  indicate  that 
this  success  is  largely  due  to  the  j>roj>ortion  of  gangue  to  sulphide 
and  to  the  presence  of  manganese  and  in)n  carlnuiates  in  the  gangue. 
Experimentally  the  clean  zinc  concentrates  refused  to  float.     IJpon 
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the  addition  of  the  recmisite  amount  of  inert  gangue  the  flotation  was 
successful.  But  on  tne  addition  of  an  excess  of  inert  gangue  all 
sulphides,  including  the  zinc  sulphide^  sank.  As  to  the  presence 
of  an  air  film  enveloping  the  sulphide  particle  and  the  part  this  film 
plays  in  the  flotation  there  is  difference  of  opinion.  The  papers  of 
Messrs.  Swinbiune  and  Rudorf  *  and  of  Professor  Himtington.^  while 
rather  sharply  opposed  as  to  interpretation  of  the  general  tacts  of 
ore  flotation,  oner  about  the  only  available  experimental  data. 
These  papers  and  their  discussion  comprise  a  general  exposition  of 
the  subject  from  several  points  of  view.  As  has  been  shown  in  the 
foregoing  notes,  the'  field  of  flotation  concentration  is  limited  to  the 
separation  of  the  minerals  which  resist  wetting  (generally  the  me- 
taUic  sulphides)  from  the  easily  wetted  minerals  and  gangue.  Where 
two  or  more  minerals  are  floated,  a  further  separation  must  be  made, 
magnetic  or  table,  as  the  case  may  necessitate. 


FLOTATION  IN  AUSTRALIA. 


In  the  Broken  Hill  district  of  AustraUa  there  are  lai^ge  accimiida- 
tions  of  zinciferous  tailings,  the  result  of  years  of  exploitation  of  the 
zinciferous  silver-lead  ores.  By  various  authorities  these  heaps  of 
tailings  are  estimated  to  amount  to  about  6,000,000  or  7,000,000 
long  tons,  and  to  contain  about  1,200,000  long  tons  of  zinc,  350,000 
long  tons  of  lead,  and  40,000,000  oimces  of  silver.  Several  of  the 
companies  mining  these  ores  have  developed  flotation  processes,  more 
or  less  similar  and  all  employing  the  buoyancy  of  air  or  carbonic 
acid  gas  bubbles.  The  oxidized  and  weathered  taiUn^  are  some- 
what narder  to  handle  than  the  fresh  taiUn^,  but  the  addition  of 
sulphuric  acid  to  the  solution  cleans  off  the  oxidized  film  and  renders 
the  sulphide  particles  subject  to  the  forces  of  flotation. 

The  importance  of  AustraUan  competition  in  the  production  of 
zinc  ore  justifies  a  brief  description  of  tne  principal  flotation  methods 
in  use  in  that  coimtry.  According  to  a  table  pubUshed  in  the  London 
Mining  Journal,  the  recovery  of  zinc  concentrates  from  zincy  tail- 
ings, Both  new  and  old,  in  the  Broken  Hill  district  in  1908  was  as 
foQows: 


Production  of  zinc  concentrates  at  Broken  Hilly  New  South  Wales^  in  1908,  by  companies 

and  processes. 


Company. 


Sulphide  Coiporatkm , 

Brono  Hill  Fioprietary.. 

Zinc  Corporation 

MlDflfBls  Separation  Co. . . 
De  Bavay's  Treatment  Co 


Process. 


BaUot 

Potter , 

Elmore 

BaUot 

DeBavay. 


Tailings. 


Long  tons. 
182,340 
276,703 
131,965 


74,187 


Concen- 
trates. 


Long  tons. 
98,000 
64,373 
45,707 
32,197 
22,500 


The  Broken  Hill  Proprietary  Company  (Limited),  with  a  dump 
pile  of  3,000.000  tons  of  tailings,  first  used  the  Delprat  process,  em- 
ploying a  dilute  solution  of  salt  and  sulphuric  acia  as  the  agent  of 

•  Swinbame,  J.,  and  Ruddkf,  Q.,  The  physics  of  ore  flotation:  Trans.  Faraday  Soo.,  vol.  1,  pt.  4,  pp. 
316-^44. 

*  Hunttncton,  A.  H.,  The  concentration  of  metalliferous  sulphides  by  flotation:  Trans.  Faraday  8oc.» 
f«Ll,pt.4.,pp.34fr-356. 
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fibtation.  litigation  between  t^s  process  and  the  Potter  dilute 
sulphuric  acid  prooeesi  resulted  iti  a  compromise  by  which  the  Pro- 
prietaiy  Companj  obtained  the  right  to  use  the  Potter  process,  and 
the  owners  or  the  Potter  process  'W^re  granted  the  use  of  the  Delprat 
patents  elsewhere  in  Australia.  The  plant  operated  by  the  Pro- 
prietaiy  Company,  now  usinff  the  Potter  process,  has  an  annual 
capacity  of  over  60,000  tons  of  4J^  per  cent  zinc  concent  rates. 

The  Sulphide  Corporation  (liimted),  operating  the  Central  mine, 
has  a  tailings  stack  of  over  1,000^000  tons.  The  tailings  are  worked 
by  the  Minerds  Separation  Company  operating  the  Sulmon-Pieard- 
Ballot  process,  in  wnich  the  tailings  are  mixed  with  a  email  quantity 
of  oil  or  oleic  acid^  and  some  mineiral  acid  and  then  violently  agitated 
with  the  water  in  the  flotation  tank^  the  sulphide  concentrates 
rising  in  a  froth.  Two  plants  are  in  operation,  one  upon  the  weathered 
tailings,  the  other  upon  the  curreJit  product  of  the  mine.  The  tot^ 
da^*  capacity  is  about  1,200  tons  of  tailings. 

Tiie  zmcy  tailings  from  the  Broken  HiH  North  mine  an  handhd 
by  the  De  Bavay  process.  In  this  process  ibe  tailingBii  in  tibe  fom 
oi  a  thin  paste,  are  gasified  with  carDonic  add  gas  and  fed  upcm  in- 
clined tables  which  mscharee  into  a  trou^  where  the  strfphidaB  float 
off  and  are  carried  to  the  oin  for  concentrates.  The  earbomc  add  • 
gas  used  may  be  ordinary  flue  gas.  This  process  is  slower,  OKNee 
complicated,  more  delicate,  and  apparently.more  expensive  taan  tibe 
other  processes,  but  is  claimed  to  effect  an  almost  perfect  saying  of 
the  zinc.  The  De  Bavay's  Treatment  Company  has  abo  acquired 
370,000  tons  of  tailings  from  the  Broken  Hill  Propriet«y  Block  10 
Company  and  the  current  tailings  output  of  the  Brokenflill  South 
Silver  Mning  Company. 

The  Zinc  Corporation  (Limited)  was  formed  to  acquire  the  stodn 
of  old  zinc  taiUngs.  Amon^  the  tailings  purchased  were  those  of  the 
Broken  Hill  Proprietary  Slock  10  Company,  Broken  Hill  South 
Silver  Mining  Company,  British  Broken  Hill  Proprietaiy  Company. 
and  Broken  Mill  Proprietary  Block  14  Company,  amounting  m  all 
to  over  2^000,000  long  tons.  These,  with  the  current  output  of 
various  mines  already  contracted  for,  are  estimated  to  be  sumdent 
to  supply  the  present  plant  eleven  years.  The  method  used  is  the 
Elmore  vacuum  process,  employing  oil  and  dilute  sulphuric  add, 
the  flotation  being  assisted  by  a  partial  vacumn.  The  Jj^ant  has  a 
capacity  of  800  tons  of  tailings  per  twenty-four  hours.  The  tailings 
assay  20  per  cent  zinc,  5.75  per  cent  lead,  and  8  ounces  of  silver  to 
the  long  ton.  The  concentrates  from  the  vacuimi  separation  are 
treated  on  20  Wilfley  tables,  which  make  2  products,  assaying  as 
follows:  (a)  Zinc,  46.5  per  cent;  lead,  7.25  per  cent;  and  silYer,  16 
ounces  to  the  long  ton;  (b)  lead,  58  per  cent;  zinc,  15  per  cent;  and 
silver,  39  ounces  to  the  long  ton. 

FLOTATION   IN    EUROPE. 

The  Elmore  vacuum  process  has  been  installed  in  a  condderable 
number  of  European  mines,  chiefly  to  separate  copper  sulphides 
from  various  gangue  minerals,  but  in  some  instances  to  recover  i  ' 
blende. 
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FLOTATION  IN  THE  UNITED  STATES. 


Several  systems  of  flotation  have  b^en  developed  in  the  United 
States  and  the  Elmore  and  McOuisten  processes  nave  been  tried  at 
a  number  of  places  in  the  United  Stat^,  as  shown  below. 

The  ''Ciiley  and  Everson  oil  process"  was  tried  at  Baker  (^ty, 
Oreg.,  in  1890,  to  separate  sulphide  ores  from  their  gan^ue.**  The 
crushed  ore  was  mixed  with  Iblack,  thick  oil  and  added  to  water 
slightly  acidulated  with  sulphuric  acid  and  heated  to  near  the  boiUng 
pomt.  The  sulphides  rose  to  the  surface  in  a  thick  scum,  leaving 
clean  quartz  gangue  behind.  No  details  of  further  commercial  utiUza- 
tion  or  the  method  are  available. 

The  Sanders  flotation  process  was  first  tried  in  western  Kentucky 
to  make  the  difficult  separation  of  zinc  blende  from  fluorspar.  The 
crude  ore,  containing  lead,  zinc,  and  fluorspar,  is  crushed  and  screened 
through  a  20-mesh  screen,  after  which  it  is  passed  to  concentrating 
tables  of  the  Wilfley  type,  which  make  three  products — lead  con- 
centrates, zinc-fluorspar  middUngs,  and  fluorspar  tailing.  The 
middhngs  go  to  the  flotation  tanks,  where  they  are  gently  agitated  in 
a  bath  of  neutral  or  basic  aluminum  sulphate  (alum)  at  a  tempera- 
ture of  85®  to  90®  C.  Small  bubbles  of  gas,  said  to  be  H,S,  buoy  the 
sulphides  to  the  surface  and  float  them  off  into  the  settling  tank. 
The  recovery  of  the  zinc  contents  of  the  middhngs  is  claimed  to  be 
from  80  to  90  per  cent,  and  the  cost  of  the  flotation  treatment  is  put 
at  34  cents  per  ton — both  estimates  as  determined  in  a  test  upon 
western  Kentucky  fluorspar-lead-zinc  ore  at  the  plant  in  Marion,  Ky. 
An  equipment  consisting  of  2  flotation  tanks,  each  of  100  tons  capa- 
city, employing  the  Sanders  process,  was  installed  in  1908  in  the  con- 
centrating plant  of  the  Tri-BuUion  Smelting  and  Development  Com- 
pany at  Kelly,  N.  Mex.,  to  separate  blende  and  pyrites. 

The  original  McQuisten  process  is  a  water  flotation  method  pure 
and  simple,  but  a  later  patent  provides  for  the  preliminary  treatment 
of  the  taiUngs  with  oil.  No  acid  or  gas  enters  into  the  flotation. 
The  machinery  consists  of  a  tube,  1  foot  in  diameter  and  4  to  6  feet 
in  length,  which  is  slowly  revolved  with  the  horizontal  axis  sUghtly 
lower  at  the  discharge  end.  The  finely  ground  pulp  is  fed  in  at  the 
upper  end  of  the  tube,  the  inside  of  which  shows  a  closely  coiled 
spiral  groove.  As  the  thin  pulp  discharges  into  the  tube  some  of 
tne  sulphide  particles  are  caught  and  held  on  the  surface  of  the  water 
by  the  surface  tension  and  superficial  viscosity  of  the  water.  The 
more  easily  wetted  gangue  minerals  and  the  sulphides  which  do  not 
float  sink  to  the  bottom  of  the  tube;  caught  in  the  spiral  grooves, 
the  sunken  material  by  the  revolution  of  the  tube  is  Kfted  above  the 
surface  of  the  water  again,  when  another  portion  of  the  sulphides 
is  floated.  Bv  the  repetition  of  this  action  the  surface  of  the  water 
near  the  discharge  end  of  the  tube  becomes  covered  with  a  dustj 
coat  of  the  sulphide,  which  floats  off  into  the  discharge  tank  and  is 
conveyed  to  the  concentrate  bins.  The  tailings  from  the  tube  are 
sent  to  other  tubes,  until  there  is  no  longer  any  flotation  of  sulphides. 
In  a  compact  form  of  installation  the  tubes  are  arranged  in  series 
of  two  or  three  each,  one  above  the  other.  For  the  successful 
operation  of  the  process,  the  pulp  must  be  deslimed  before  treat- 
ment, as  otherwise  the  very  fine  slowly  settling  particles  of  gangue 
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may  be  floated  off  with  the  ore.  A  plant  at  125  torn  capacitj, 
employ  n^  100  tubes  arranffed  in  sets  of  four  each,  as  installed  at 
the  Adelaide  minei  Golconcb;  Nev.,  is  desoiibed  "^  as  making  a  buc- 
ceosfol  separation  of  chalcopjrite  with  minor  quantities  of  other 
sulphides  from  a' dense  quaxtzose  gansue  with  spinel  and  garnet. 
lb[perimental  tests  have  also  been  mBM  iroon  the  copper  ore  from 
Eljy  Ney.,  upon  copper  ore  from  the  Newnoose  mine  in  Utah,  and 
upon  the  zinc  ore  at  ilico,  Colo.,  the  results  of  which  arc  not  available. 

The  Elmore  vacuum  process  has  been  tried  experinientally  upon 
various  lead-zinc  ores  in  the  workB  of  the  Empire  Zinc  Company,  at 
Canon  Citji  Colo.,  and  in  the  Lanjon  mill,  at  Salt  Lake  City,  Utah. 
So  far,  however,  the  tests  have  been  successful  on  but  few  ores. 
Tests  of  zinc  ores  containing  sidente  from  the  Kuth  and  the  Blue 
Bell  mines  of  British  Columbia*^  gave  sood  results  mth  simple  acid 
flotation.  Ores  from  similar  mmes  which  did  not  contain  sidente 
gave  poor  results. 

Experience  has  shown  that  the  Australian  flotation  methods  esn 
not  be  applied  bodily  to  the  lead  and  zinc  ores  of  this  oounfay,  bat 
that  the  deUcate  baiance  of  the  flotation  forces  must  be  adjmrted  to 
individual  ores.  Future  experimentation  will,  no  doubt,  find  hem  a 
profitable  field  for  such  methods. 

BLBOTROSTATIO  SEPARATION. 

The  process  of  roasting  and  mimetic  separation  continues  to  be 
used  for  the  separation  of  {)yrite  m>m  blende  on  account  of  cheap- 
ness, simpUcity,  and  effectiveness  of  separation;  but  eleotroetaAic 
separation  has  made  great  advances  for  such  purposes.  The  prin- 
ciple of  electrostatic  separation  is  that  matenals  which  are  ^[(K)d 
conductors,  passing  over  a  surface  highly  charged  with  electncitv 
(an  electrode),  will  be  rapidly  chained  with  like  electricity  and  wiU 
consequently  be  repelled.  Poor  conductors,  on  the  contrary,  will 
be  slowly  affected  and  will  drop  nearly  perpendicularly  from  the 
field.  A  separation  is  thus  made,  which  may  be  made  sbaip&r  by 
passii^  the  concentrated  material  over  a  surface  charged  with  tlis 
opposite  electricity,  when  the  charge  in  the  good  conducting  matisrial 
is  reversed  and  the  material  is  rapidly  repelled,  while  tJie  poorly  con- 
ducting material,  being  charged  with  opposite  electricity,  is  drawn 
to  that  electrode  surface.  Among  the  good  conductors  are  nearly 
all  the  metallic  minerals,  and  among  the  poor  conductors  are  zino 
blende  and  zinc  carbonate,  and  nearly  all  gangue  yninAnila  and 
coimtiy  rocks.  Thus  the  process  is  especially  adapted  to  make  the 
difficult  blende-pyrite  separation. 

The  Blake-Morscher  separator  was  an  early  type  of  wnnftliifiA 
embodying  this  idea,  and  one  which  was  successfully  used  ezoept 
when  atmospheric  conditions  interfered  with  the  operation  of  the 
static  electnc  machine.    The  Blake-Morscher  patents  have  now 

gassed  to  interests  allied  to  the  American  Zinc,  Lead  and  Smelting 
ompany,  which  controls  also,  for  the  United  States,  the  Huff  electro- 
static separator.  The  latter  machine  is  now  superseding  the  older 
machine,  which  in  fact  is  no  longer  manufactured. 

The  plant  at  Platteville,  Wis.,  of  the  American  Zinc  Ore  Rgparating 
Company,  affiliated  with  the  American  Zinc,  Lead  and  smelting 
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Company,  after  several  months'  successful  operation  upon  Wisconsin 
pyritiferous  blende  concentrates,  has  been  enlarged  to  100  tons  daily 
capacity  by  discardingthe  Blake-Morscher  machines  and  adding 
more  Huff  machines.  iVorking  upon  material  which  assays  30  per 
cent  zinc  and  20  per  cent  iron,  the  zinc  product  assays  56  per  cent 
zinc  and  4  p'er  cent  iron,  while  the  iron  product  assays  39  per  cent 
iron  and  5  per  cent  zinc.** 

Huff  separators  are  being  installed  in  the  concentrating  plant  of 
the  United  States  Smelting,  Refining  and  Mining  Company  at 
Bingham  Junction,  Utah,  to  treat  the  zinc  blende-pyrite  middlings. 

The  Sutton,  Steele  &  Steele  dielectric  separator  is  an  electrostatic 
separator  in  which  the  electric  charge  is  somewhat  differently  applied. 
An  electrode  consisting  of  a  row  of  sharp  points  and  charged  at  high 
tension,  preferably  by  an  electrostatic  generator,  is  opposed  to  a 
revolving  metallic  grounded  electrode.  The  ore,  fed  upon  the  re- 
volving  electrode,  comes  into  the  field  and  is  electrified,  tne  particles 
with  good  conduction  inamediately  losing  their  charge  to  the  grounded 
electrode  and  dropping  inertly,  while  the  poor  conductors  stick  to  the 
revolving  electrode  and  are  brushed  from  it  beyond  the  field.  A 
division  of  the  nonconductors  depending  upon  their  specific  inductive 
capacity  is  also  claimed,  which  allows,  for  instance,  tne  separation  of 
zinc  blende  from  fluorspar  and  from  barite.  These  dielectric  sep- 
arators are  installed  in  the  Grasselli  Chemical  Company's  plant  at 
Park  City,  Utah,  which  is  treating  the  zinc  middlings  from  the  Daly- 
Judge  mme. 

HYDRAULIC  CONCENTRATION. 

Progress  in  jigging  has  been  mainly  toward  reduction  of  space; 
increase  of  capacity,  and  decrease  of  water  consumption.  Among  the 
designs  which  have  succeeded  in  these  particulars  are  the  Woodbury 
classifier  jigs  and  the  Richards  pulsator  jigs  and  classifiers.  The 
Woodbury,  the  Hodge,  and  the  Hancock  jigs  have  replaced  all  older 
forms  of  jiCT  in  the  Lake  Superior  copper  region,  and  the  last  named 
has  recentfy  replaced  the  Hartz  jigs  in  the  Targe  mill  of  the  Federal 
Lead  Company  at  Flat  River,  Mo..,  9  of  the  Hancock  jigs  taking  the 
place  of  132  Hartz  jigs,  with  consequent  saving  of  power  and  water 
and  increased  efiiciency .  A  Hancock  jig  was  installed  to  treat  the 
fine  screened  residues  from  the  New  Jersey  Zinc  Company's  oxide 
plant  at  Hazard,  Pa.,  to  recover  the  three  products,  zinc  ore,  man- 
ganese clinker,  and  unbumed  coal.  An  immense  pile  of  these 
residues  has  accumulated  in  the  years  of  operation  of  the  plant,  98 
per  cent  of  which  consists  of  the  tliree  recoveredproducts,  the  remain- 
ing 2  per  cent  of  waste  consisting  of  ash.  The  Foust  jig  continued  to 
give  satisfaction  in  the  Joplin  district  and  was  installed  in  a  number 
of  new  as  well  as  in  some  old  mills. 

The  usual  number  of  new  forms  of  concentrating  tables  of  the 
Wilfley  type  appeared  during  the  year. 

PNEUMATIC   SEPARATION. 

The  use  of  pneumatic  concentrating  machinery  advances  but 
slowly,  owing  cniefly  to  the  Quantities  of  dust  attendant  upon  the 
process.    The  Sutton,  Steele  &  Steele  diy  tables  are  installed  in  the 
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Grasselli  concentrating  plant  at  Park  Citj,  where  tfaey  aie  npoarted  to 
be  workup  successf ulfy.  The  j  are  being  tried  at  the  Laziii|^n  Bune 
of  the  La  France  Copper  Company  at  Butte^  Mont.,  but  on  aecount  of 
the  complexity  of  the  ore  and  of  the  loeses  m  the  chut  they  haYO  not, 
according  to  report,  as  yet  proved  successful. 

SMSLxrao. 

BBTOBT  ZINO  8MSLTINO. 
XNCRBA8B  U7  SMBI/TIMO  CAPAdrr. 

A  considerable  improvement  in  the  itdcoveiT  of  zinc  in  retort 
smelting  has  been  made  in  recent  vears^  enforcea  in  part  perhaps  bj 
the  sm^  margin  of  profit  prevailing  smce  the  latter  part  of  1907. 
The  loss  in  smelting  «foplin  blende  under  the  best  eoDditions  is  prob- 
ably not  much  over  10  per  cent,  and  the  average  smelting  loss  tipoQ 
Mississippi  Valley  ores  must  be  well  under  16  per  cent.  The  loss  in 
smelting  zinc  ores  from  the  Western  StateSy  miich  on>s  aro  of  Ifjwer 
grade  and  often  contaminated  with  iron,  is  considerably  higher. 

During  1908  there  was  a  considerable  incacease  in  lino  smaltnig 
capacity  in  the  United  States.  The  smelter  of  the  Nati^pial  Zinc 
Company  at  BartlesviUe,  ^^^  though  completed  in  lOOT^as  not 

But  m  operation  until  1908.  ^  Hegeler  JBrothers'  smelter  9t  Danyilfei 
11.;  was  completed  and  put  in  operation  in  September.  The  Tlnitea 
Zinc  and  Chemical  Company  completed  a  smelter  near  l^iringfield,  HI. 
and  be^an  operations  near  the  close  of  the  year. 

The  mcrease  of  smelting  capacity  designed  to  treat  Australiaii  zino 
ores  is  of  interest  to  American  zinc  producers.  The  Brokm  Bill 
Proprietarv  Company  (Limited)  is  constructing  at  Port  Fine,  New 
South  Wales,  a  zmc  smelter  of  10  furnaces,  with  1,440  retorts  and  a 
capacity  of  8,000  long  tons  of  spelter  per  annum.  The  first  experi- 
mental furnace  is  now  in  operation,  and  the  plant  is  expected  to  be 
completed  and  in  operation  early  in  1910.  The  Sulphide  Corooration 
(Limited)  has  decided  to  discontinue  its  zinc  smelter  at  Cockle 
Creek  and  to  smelt  its  zinc  ore  at  the  new  plant  of  the  Central  Zine 
Company  (Limited)  at  Seaton  Carew,  England.  These  works  of 
modern  design  have  a  capacity  of  35,000  long  tons  of  ore  and  of  about 
12,000  long  tons  of  spelter  per  year. 

The  following  table  gives  the  zinc-smelting  capacity  of  the  United 
States  as  determined  by  a  recent  canvass: 


ZinC'Smelting  capacity  of  the  United  States^  by  oompofiMf . 


Companj. 


Locatian^ 


No.  of 
rout- 
ing tar- 


No.4r 


American  Zlm:^  Lead  and  Smt'ittiig  Co 

Do........„„ . . 

BftrtlPsvlUe  Zlne  Co,, 

Brrtha  Ulncml  Co , . . . , , . . , 

Cbflmito  Zinc?  Co , 

Cocki! rill  Zinc  Co 

Do - , 

Do ,,,,,„„.. 

Do 

Do........ .,.. 

Do...... 

Do.. 

CoIlinsvilU?  ZIdc  Co - 

Edgtu^Zinc  Company..... 

Do,.. 


Cftopr,  Kans...... 

Bu-tlasvlUe.  OklA. 
Pulaski.  Vn 

AltoonEi,  Kans.... 

Brucr.  Katra ^ 

GuClty,  Koni.,,. 
La  Harp?,  Kans., 

Nenda^lfo....... 

RlrhUlU,  Mo 

CoUlmvLlklll.,.. 
ChcffTVftle,  Kftoa. 
St.U}ul%llo 
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Zinc-smelting  capacity  of  the  United  States ^  by  companies — Continued. 


Company. 


Location. 


No.  of 
roast- 
ing (ur- 
naooB, 


No.  of 
zinc 
fur- 
naces. 


No.  of 
retorts. 


Oranbv  Mining  and  Smelting  Co 

GrasselU  Chemical  Co 

Uegeler  Bros 

Illinois  Zinc  Co 

Lanyon-Starr  Smelting  Co 

Lanyon  Zinc  Co.,  (No.  1) 

Lanyon  Zinc  Co.,  (No.  2) 

Lanyon  Zinc  Co.,  (No.  3) 

Matthiessen  &  Hegeler  Zinc  Co 

Mineral  Point  Zinc  Co 

National  Zinc  Co 

New  Jersey  Zinc  Co.  (of  Pa.) 

Do 

Plttsbors  Zinc  Co 

Prime  western  Smelter  Co 

Do 

Sandoval  Zinc  Co 

United  States  Zinc  Co 

United  Zinc  and  Chemical  Co.  (No.  1).. 
United  Zinc  and  Chemical  Co.  (No.  2).. 

United  Zinc  and  Chemical  Co 

Wenona  Zinc  Works 


Neodesha,  Kans 

Clarksburg,  W.Va.... 

Danville,  111 

Peru,  111 

Bartlesville,  Okla 

lola,  Kans 

do 

La  Harpe.  Kans 

Lasalle,Ill 

Depue,  111 

Bartlesville,  Okla 

South  Bethlehem,  Pa. 

Palmerton,  Pa 

Pittsburg,  Kans 

lola,  Kans 

Gas  City,  Kans 

Sandoval,  III 

Pueblo,  Colo 

lola,  Kans 

Sjpringfleid,*  Ul'.' '/.'.'.'.'.'. 
wenona,  111 


lA 

5A 

2 

2 

3 

4 

3A 

2A 

2 


lA 


3,840 
6,760 
1,800 
4,640 
2,880 
3,340 
3,320 
3,200 
4,380 
3,840 
2,432 
1,620 
2,548 

910 
3,240 
5,340 

996 
1,680 
2,144 

480 
1,280 

512 


Total 

Total  maTJmnm  smelting  capacity,  short. 

tons. 
Total  maximum  sulphurio^usid  capacity, 

short  tons. 


106 


337 


93,958 
404,960 

131,600 


The  total  maximum  annual  smelting  capacity  of  the  plants  listed 
above  is  404,960  short  tons.  Several  of  the  smaller  plants  have  not 
been  operated  for  the  last  three  or  four  years,  and  are  probably 
abandoned;  but  as  they  could  be  put  into  operating  condition  by 
a  few  repairs,  it  is  thought  best  to  include  them  in  the  Ust.  Those 
plants  which  have  an  "A"  opposite  the  number  of  roasting  furnaces 
operate  in  addition  sulphuric  acid  plants  having  a  total  maximum 
annual  capacity  of  131,500  short  tons  of  sulphuric  acid.  The  GrasselU 
Chemical  Company  also  operates  an  acid  plant  in  connection  with 
its  roasting  furnaces  at  Cleveland,  Ohio,  the  roasted  zinc  concentrates 
being  shipped  to  the  zinc  smelter  at  Clarksburg,  W.  Va. 


NEW    FORMS    OF    ZINC    FURNACE. 


The  losses  and  expense  attendant  upon  the  lack  of  continuity  of 
oi>eration  in  retort  zinc  smelting  have  stimulated  metallurgists  to 
design  forms  of  furnace  in  which  the  smelting  operation  should  be 
contmuous. 

The  Wettengel  rotatable  furnace,**  although  not  continuous,  is 
designed  to  save  much  trouble  in  charging  and  cleaning  the  retorts. 
These  are  arranged  in  batteries  in  a  revolving  steel  shell.  They  are 
turned  upright  beneath  individual  hoppers  for  chamnff,  are  revolved 
into  a  horizontal  position  for  distillation,  and  lastly  are  turned 
downward  for  discharging  the  residues.  After  recharging  they  are 
turned  to  the  horizontal,  180  degrees  from  the  position  of  first  dis- 
tillation. By  thus  alternating  the  top  and  bottom  of  the  retort 
its  life  is  presumably  doubled  and  the  residues  do  not  accumulate 
on  one  side.  So  far  as  known  to  the  writer  the  furnace  has  had  no 
test  in  actual  use. 
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The  Hughes  revolvmg  furnace**  consists  of  a  rotary  retort  held 
in  place  in  a  rotary  shell  or  combustion  chamber.^  A  stack  ore 
hopper  feeds  continuously  through  an  air-tight  joint  into  the  upper 
end  of  the  gently  sloping  retort,  which  discnarges  both  zinc  vapor 
and  residues  into  a  stationary  cylindrical  condenser  at  the  lower 
end.  Both  the  size  and  the  temperature  of  the  condenser  are  con- 
trollable. The  waste  heat  of  condensation  is  carried  through  the 
hopper,  preheating  the  charge  which  arrives  at  the  retort  with  a 
temperature  of  about  400°  C.  A  Hughes  retort  8  inches  in  diameter 
and  6  feet  in  length  is  calculated  to  treat  about  25  tons  of  ore  in 
twenty-four  hours.  Savings  are  claimed  in  handling  the  ore,  in  more 
efficient  use  of  the  heat  and  in  initial  cost  of  plant.  The  furnace 
has  not  yet  received  the  test  of  practical  operation,  but  one  is  now 
being  installed  at  Butte,  Mont. 

SMELTING   ZINC   IN  THE   BLAST   FUBNACE 

Many  attempts  have  been  made  to  smelt  zinc  in  the  blast  furnace 
though,  as  shown  by  the  work  of  Hempel,''  the  zinc  vapors  are  so 
diluted  with  other  gases  that  they  can  not  be  condensed  as  a  liquid 
but  must  come  down  as  zinc  dust.  Hempel  found  that  this  zinc 
dust  could  be  compressed  90  per  cent,  uhder  a  pressure  of  1 ,  500  pounds 
to  the  square  inch,  and  in  this  form  was  in  convenient  shape  for 
distillation  in  ordinary  retorts.  He  therefore  proposed,  for  difficult 
ores  carrying  lead  and  zinc  with  precious  metals,  that  they  be  smelted 
in  a  blast  furnace,  recovering  the  precious  metals  with  the  lead,  the 
zinc  in  the  form  of  zinc  dust  being  compressed  for  distillation.  The 
plan  has  not  been  tried  except  on  a  small  scale. 

The  Lungwitz  process  proposes  the  reduction  of  zinc  ores  in  the 
blast  furnace  under  such  pressure  that  the  zinc  will  be  reduced  as  a 
liquid  instciul  of  being  vaporized,  as  at  ordinary  pressure.  Experi- 
ments have  been  carried  on  intermittently  since  1905  at  Warren, 
N.  IL,  in  a  furnace  of  conunercial  size  especially  designed  to  meet 
the  requirements  of  the  j)r()cess  and  capable  of  maintaining  a  pressure 
up  to  120  j)oun(ls  to  the  sciuare  inch.  A  full  description  of  tne  plant 
and  of  the  theoretical  considerations  has  been  given,*^  but  up  to  the 
])rosent  no  account  of  results  has  been  publislied.  It  is  reported 
that  the  furnace  at  Warren  has  l)een  abandoned  and  that  expenments 
will  he  resumed  at  Philadelphia,  from  which  it  may  be  inferred  that 
success  has  not  yet  been  attained. 

CIIKMlCAL   AND    EJ.ECTK()-CIIP:MICAL   REDUCTION   OF   ZINC    ORE. 

The  r(H»oveiy  of  zinc  from  ores  and  zincky  by-products,  in  the  wet 
way  by  chemical  and  electro-chemical  methods,  lias  been  advocated 
many  times.  Judged  from  analogA^  of  the  corresponding  processes 
in  c()pper  and  lead  reduction,  only  those  wet  processes  which  propose 
to  (leal  with  intermediate  products  of  zinc  reduction  will  succeed. 
Only  such  other  processes  as  are  cyclic  or  yield  valuable  by-products, 
or  utilize  the  by-products  of  other  operations,  and  in  which  the  solu- 
tions can  easily  be  kept  clean,  are  at  all  likely  to  meet  with  success. 

"MiniiiK  Worl-l.  Jiilv  10.  1900.  p.  l.'il. 

ftBfTK'.  uikI  Hiiti.Tiin.  Zt^.  (l/'ipzi^;),  ls«);j,  pp.  ;i55-300:  3GS-i370. 

cKng.  uud  Mill.  Jour.,  vol.  SO,  llKXi,  pp.  7Vii>-7U7;  vol.  81,  1906,  pp.  71-73. 
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The  former  difficulty  of  spongy  deposits  is  now  obviated  by  rotating 
the  anodes,  or  by  keeping  the  electrolyte  in  circulation,  and  by  taking 
other  precautions. 

In  the  Hoepfner  process  the  sulphide  ores  are  given  a  sulphate 
roast,  the  sulpnate  is  leached  and  converted  into  chloride  by  salt,  and 
is  then  electrolyzed.  As  a  zinc-producing  process  this  method  was 
not  a  commercial  success.  Worked  as  one  in  a  series  of  operations  in 
their  chemical  works  by  Brunner,  Mond  &  Co.,  in  England,  waste 
calcium  chloride  being  used  instead  of  salt,  the  process  produces 
99.9  per  cent  pure  spelter,  which  commands  a  premium  on  account 
of  its  purity,  and  yields  as  by-products  calcium  carbonate  in  a  form 
desirea  by  paper  makers,  and  cnlorine  gas. 

In  the  Laszczynski  process  *  the  calamine  or  roasted  sulphide  ores 
are  leached  with  dilute  sulphuric  acid ;  the  resulting  liquor  is  purified 
and  electrolyzed  and  yields  metallic  zinc.  The  zinc-rree  acid  liquor 
from  the  vats  is  used  again  to  leach  fresh  ore,  making  the  process 
cyclic.  With  electric  current  at  a  cost  of  $17.50  per  horsepower 
year,  it  is  estimated  that  electrolytic  zinc  can  be  made  from  the 
crude  ore  at  a  cost  of  $12.50  per  ton  of  spelter. 

The  Ashcroft  and  Swinburne  method  was  worked  out  for  the 
Broken  Hill  ores.  It  consists  in  subjecting  the  ores  to  the  action  of 
chlorine  gas  with  the  formation  of  metallic  chlorides.  The  other 
metals  being  separated  the  zinc  chloride  is  electrolyzed,  giving 
metallic  zinc  and  recovering  the  chlorine  for  further  use.  The  pro- 
cess was  unsuccessful  in  Australia  because  spongy  zinc  could  not  be 
prevented.  It  is  used  in  the  Castner-Kellner  works  to  produce  zinc 
chloride. 

In  the  Baker-Burwell  process  the  sulphides  are  treated  with  chlo- 
rine, preferably  in  a  tube  mill,  which  helps  complete  chloridizing. 
The  chlorides  are  dissolved  in  hot  water,  the  other  metals  precipitated, 
and  the  zinc  and  chlorine  recovered  bv  electrolysis.  A  plant  employ- 
ing this  process  is  in  operation  at  Elkhom,  Mont.,  and,  according  to 
Prof.  F.  W.  Traphagin,**  is  reported  to  be  successrul. 

In  view  of  the  demand  for  zmc  chloride  for  timber  preservation  and 
of  the  probability  of  great  increase  in  its  consumption,  as  pointed  out 
later  on  in  this  chapter,  it  would  seem  that  a  chlorination  plant 
located  in  the  Kansas-Oklahoma  gas  field,  convenient  to  the  salt 
fields  of  Kansas  and  to  the  zinc  deposits  of  the  Joplin  region,  might 

frofitably  reduce  zinc  blende  to  zinc  chloride  to  supply  this  market, 
t  is  unquestionably  an  economic  loss  to  take  zinc  drosses  already  in 
the  metallic  form  and  reduce  them  to  chloride,  when  the  chloride  is  in 
several  processes  an  intermediate  stage  in  the  reduction  of  zinc  ore 
to  the  metallic  form. 

ELECTRO-THERMIC   ZINC   SMELTING. 

Experiments  with  electric  zinc  furnaces  are  in  progress  at  several 
places  in  the  United  States,  Canada,  and  Europe.  The  chief  diffi- 
culties are  both  metallurgical,  to  secure  the  complete  condensation 
of  the  zinc  vapor  as  metal  instead  of  partly  or  even  chiefly  as  zinc 
dust,  and  commercial^  to  secure  the  electric  current  at  sufficiently  low 
cost.  The  metalluii^cal  difficulty,  which  is  the  same  that  has  met 
endeavors  to  smelt  zmc  in  the  blast  furnace,  as  pointed  out  above,  wiU 
probably  yield  to  experiment.    The  commercial  difficulty  seems  to 

•  Stoeeer,  Waltber,  The  electrolytio  recovery  of  ciiio:  Mining  Jour.  (London),  wL  tt»  VHt^  "f^  ^ 
ftliin«aiidlfincnto,lla7,1909,p.45L 
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limit  the  field  of  application  of  electric  ameiting  of  zinc  to  r^ons  of 
cheap  hydro-electnc  power.  Fleunnlle,*  diacuBsing  the  work  of  CMe 
and  Pierron,  points  out  that,  with  the  electrical  horsepower  year  at 
45h50  franca  and  fuel  at  12-13  francs  per  ton^  the  older  methods  of 
zinc  extraction  have  no  advantage  over  electro-thermic  methods, 
Snjder  ^  estimates  that  an  electric  anc  smelting  plant  of  25,000  tons 
annual  capacilgTi  after  the  Snjder  design,  can  operate  at  a  cost  of  $2.50 
less  per  ton  of  ore  than  the  ordinary  sine  smelting  plant  of  similar 
capacity  under  like  traffic  and  fuel  conditions.  Figuring  a  better 
zinc  recovery  for  the  electric  fumacei  together  with  gains  to  the  ore 
producer  through  saving  the  penalties  for  the  presence  of  iron,  lead, 
and  lime  in  the  concentrates  (these  being  either  unobjectionable  or 
advantageous  to  electric  smeltmg),  the  same  authority  puts  the 
advantage  at  $10  per  ton  of  ore  in  favor  of  the  electric  plant*  Gin '' 
estimates  that  62  per  cent  zinc  blende  can  be  smelted  for  about  14 
less  per  ton  in  a  6m  electric  furnace  plant  having  an  ammal  oapadty 
of  12,000  tons  of  spelter  than  in  an  ordinary  ametter  of  the  aaina 
capacity.  Additional  profit  is  figured  in  the  grmter  leeoveiy  of  siiio. 
which  is  put  at  96  per  cent.  The  forcing  estimateB  being  those  of 
the  inventors,  or  or  persons  interested  in  special  fbmis  of  elMbio^iine 
furnaces,  are  necessarily  ex  parte  and  pemapa  aomewliafc  optimiatio. 
However,  Lescher'  who  made  an  experimental  atu^  of  tlia  deetrie 
zinc  furnace,  concludes  that  with  electric  current  at  S18  per  buoiae- 
power  vear  the  electric  furnace  has  the  advantage  of  the  ordinaiy 
retort  nimace  to  the  amount  of  $9.10  per  ton  of  ore.  Although  this 
figure  of  the  cost  of  electric  current  is  probabl]r  a  raaaonablo  cnie  under 
favorable  hydrodynamic  conditions,  it  is  jdain  that  dectria  eonent 

Generated  in  steam  plants  at  a  cost  varying  from  $30  to  S75  per 
orsepower  year  can  not  be  conunercially  employed. 


ELECTRO-THBRMIC  ZINC  TUBNAGBS. 


Electro-thermic  furnaces  have  been  used  in  smelting  zinc  in  Scan- 
dinavia since  1902.  Plants  using  the  furnaces  invented  by  "Dr.  C.  P. 
G.  de  Laval  are  in  operation  at  Trollh&ttan,  Sweden,  wnere  3,000 
horsepower  is  used  in  reducing  zinc  ore  and  zinc  dross;  at  Sarpsboig, 
Norway,  where  4,000  horsepower  is  used  in  recovering  zinc  from  zinc 
dross,  and  at  Hallstahanmiar,  where  1,800  horsepower  la  used  in 
smeltinjg  ore.«  These  plants  are  operated  by  hydro-electrie  power, 
which  is  reported  to  be  available  at  from  S6  to  S6  per  hotaepower 
year.  At  Trollhattan  the  first  result  of  smelting  is  bhie  powder. 
which  is  resmelted  either  alone  or  with  more  ore.  An  exnenmental 
plant  with  a  de  Laval  cyclone  furnace  successfully  proauoed  zine 
oxide  at  Sala,  Sweden,  from  zinc  tailings,  of  which  tnere  are  lam 
accumulations  at  the  old  silver  mines.  In  the  cyclone  fumaoe  tfie 
charge  falls  through  a  whirling  blast  of  air  or  ^as. 

The  furnace  of  M.  A.  Salves  is  in  operation  at  Champagne,  in 
France,  producing  zinc  oxide.  Attempts  so  far  to  produce  apeltar 
have  resulted  in  zmc  dust  only. 

The  electric  zinc  furnace  of  Cdte  &  Pierron  treats  either  «^^ww«ii 
and  carbon,  or  zinc  blende  and  metaUic  iron.    In  the  latter  case  the 


a  Experiments  relatingto  the  electrometallurgy  of  sine,  by  E.  FleunrlUe:  HoolDt  IHiiMiw.T.  ] 
December,  1908:  Trans.  Electrochem.  and  Metalfurg.  Ind.,  vol.  7,  NoTember,  lM0,pn.  4aaA 

b  Snyder,  F.  T.,  Electric  sine  smelting:  Trans.  Trfstate  Mintaif  AMooktIoii,  Sqilfnbtf,  MT. 

c  G  In ,  Oustave,  The  electrometallurj^  of  zinc:  Trans.  Am.  Electrochem.  600. .  rSL  13.  nOT.pB.  Uf-m 

d  Lescher,  C.  £.,  The  electrothermic  reduction  of  linc:  BulL  Colondo  Soool  cf  mIml  voL  4L  Mil  4. 
January,  1909,  pp.  ao&-242. 

•  Report  of  the  British  Columbia  Zinc  Commission,  p.  120. 
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presence  of  air  or  carbon  monoxide  is  avoided  and  an  almost  perfect 
condensation  is  secured.  The  first  trials  of  the  method  and  tne  fur- 
nace were  made  at  Lyon  in  1906  with  a  furnace  of  100  horsepower. 
These  proved  successful,  and  a  company  named  the  Soci6t6  de  Fon- 
de  riesElectriques  was  formed  to  develop  the  furnace  and  process  on 
a  lar^e  scale.  Works  were  established  at  Arudy  in  the  Lower  Pyre- 
nees m  May,  1907,  where  the  process  has  since  been  in  operation  with 
hydro-electric  power  equal  to  300  horsepower  at  the  electrodes,  at 
a  cost  of  $13  per  horsepower  year.  At  present  zinc  oxide,  testing 
98.6  to  99  per  cent  pure,  is  made  and  finds  a  ready  sale  in  competition 
with  oxide  made  in  the  older  way.  The  inventors  hope  shortly  to 
place  on  the  market  metallic  zinc  smelted  in  their  furnaces. 

The  Canada  Zinc  Company  (Limited),  established  at  Vancouver, 
British  Columbia,  a  small  experimental  zinc  furnace  built  after  the 
plans  of  Frederick  T.  Snyder.  The  results  of  the  experiments  with 
this  furnace  led  to  the  erection  at  Nelson,  British  Columbia,  of  a 
Snvder  furnace  of  15  tons  capacity,  costing  $125,000,  governmental 
aid  to  the  extent  of  $20,000  bemg  extended  by  the  province  of  British 
Columbia.  The  electric  current  is  furnished  by  a  hydro-electric  plant 
at  Bonnington  Falls,  on  the  Kootenay  River,  at  a  cost  of  $30  per 
horsepower  year.  The  smelter  began  operations  late  in  1908,  but 
numerous  mechanical  difficulties  have  made  operations  somewhat 
intermittent.  The  ore  so  far  treated  has  averaged  about  40  per  cent 
zinc,  10  per  cent  lead,  and  12  ounces  of  silver  to  the  ton,  from  which 
is  produced  spelter  and  lead  bullion.     A  short  description  of  the 

Elant,  with  illustrations,  was  given  in  the  Report  of  1908  of  the 
linister  of  Mines  of  the  Province  of  British  Columbia  (pp.  173-175). 
An  account  of  operations  at  the  smelter  appeared  in  the  Nelson  Daily 
News  of  Decemoer  17,  1908.  Aside  from  these  articles,  very  little 
information  is  available  as  to  practical  results.  E.  E.  Jacobs,  editor 
of  the  British  Columbia  Mining  Record,  say^:**  ''The  works  built  at 
Nelson  for  the  treatment  of  lead-zinc  ores  by  the  Snyder  electric 
process  were  in  successful  operation  during  the  closing  weeks  of  the 
year.  It  is  claimed  that,  metallurgically,  the  process  is  distinctly 
successful,  but  that  mechanical  difficulties  occasionally  occur,  the 
overcoming  of  which  will  be  a  matter  of  time  and  experience  in  the 

Sractical  working  of  the  plant."  The  London  Mining  Journal  of 
lUgust  21,  1909  (p.  226),  in  a  review  of  mining  in  British  Columbia 
for  1908,  speaks  or  "the  failure  so  far  of  the  electric  smelting  plant  at 
Nelson  to  achieve  practical  success."  It  is  likely,  however,  tnat  this 
pessimistic  view  is  due  largely  to  the  absence  of  information. 

Gin  has  described*  a  circulating  induction  furnace  for  the  reduction 
of  zinc  or  lead-zinc  ores.  Estimates  of  the  cost  of  spelter  production 
by  this  process  have  already  been  given.  No  data  of  the  commercial 
operation  of  this  furnace  are  available. 

Woolsey  McA.  Johnson  has  taken  out  numerous  patents  for  an 
electric  zmc  furnace.  A  recent  one*'  is  for  a  shaft  rumace  with  a 
lining  perforated  for  the  escape  of  zinc  vapor,  and  smroimded  by  a 
collectinj^  chamber  which  leaos  to  the  condenser. 

Stanmeld  &  Revnolds  have  designed  a  resistance  furnace^  for  the 
recovery  of  zinc,  lead,  and  silver  from  ores  of  the  Broken  Hill  type. 

•  Eng.  and  Ifln.  Jour.,  vol.  87, 1909,  p.  250. 

»  The  electro-metallurgy  of  tine:  Trans.  Am.  Electrocbem.  Soc.,  vol.  12, 1907,  pp.  117-136. 

eU.  8.  Patent  No.  920473. 

^Stamfield,  Alfred,  The  Electric  Furnace,  p.  164. 
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The  chief  advantage  of  the  electric  furnace  in  zinc  metalluigy  will 
naturally  be  in  the  reduction  of  the  complex  sulphide  ores  containing 
zinc,  lead,  silver,  etc.  The  Snyder,  Johnson,  and  Stansfield  &  Rey- 
nolds furnaces  are  especially  designed  to  treat  such  ores. 

RESOURCES, 

Before  the  scope  of  the  mines  report  in  these  annual  volumes  was 
extended  to  cover  the  Eastern  and  Central  States^  it  was  appropriate 
at  this  point  to  consider  the  development  of  the  zmc-mining  industry 
during  the  year  and  to  take  note  or  discoveries  of  new  zinc  resources, 
both  in  new  territory  and  in  new  relations  in  known  territory.  Now, 
however,  in  the  mines  report  under  each  zinc-producing  State  there 
will  be  round  a  more  complete  account  of  all  that  pertains  to  the 
resources  of  zinc  than  would  be  expedient  here.  It  may  be  well, 
however,  at  this  point  to  recall  attention  to  the  ^at  resources  or 
zinc  in  Australia,  already  mentioned,  which  the  perrection  of  flotation 
processes  has  made  available. 

TRADE  CONDITIONS. 
WORLD»S  PRODUCTION. 

The  world's  production  of  spelter  in  1908  declined  17,010  tons,  or 
2.1  per  cent,  from  the  procluction  of  1907.  The  United  States 
showed  the  greatest  falling  off,  faiUng  to  reach  the  production  for 
1907  by  39,436  tons,  a  decrease  of  15.8  per  cent.  The  other  countries 
which  had  a  decreased  production  are  England  and  Poland.  The 
largest  increase  was  made  by  Belgium,  with  a  total  gain  of  11,544 
tons,  or  6.7  per  cent.  The  next  largest  increase  was  made  bv  Ger- 
many, with  8,928  tons,  or  3.9  per  cent.  The  output  of  the  United 
States  was  26.4  per  cent,  a  little  over  one-fourth,  of  the  production 
of  the  world.  The  following  totals,  apportioned  according  to  the 
country  where  smelted  and  not  accordmg  to  the  source  of  the  ore, 
are  taken  from  the  amiual  statistical  publication  for  1908  of  the 
Metallgesellschaft,  the  Motallurgische  Gosellschaft  A.-G.,  and  the 
Berg-  und  Metallbank  Aktiengesellschaft,  of  Frankfurt-am-Main, 
Germany.  The  figures  are  there  credited  to  Henry  R.  Merton  &  Co., 
though  revised  somewhat  from  the  advance  fibres  issued  by  that 
firm  and  used  in  the  advance  statement  of  the  United  States  Geological 
Survey. 

The  trorlcVs  product ioJi  of  spelter,  1904-1908^  in  short  tons. 


Count  ry. 

1 
1904. 

1905. 

1 

1906. 

1907. 

1008. 

Australia 

1 

1.131 

n,883 

168.067 

50.283 

75,729 
150.282 
67,971 
16.150 
10,505 
224,770 

1.008 
12,622 

170,307 
61,438 

77,480 
152,611 
61.286 
16,626 
10.736 
240,860 

1,106 
14.068 
181.851 
61,612 

80.670 

188,328 

60.020 

10,017 

0.740 

210,424 

Austria  and  Italy 

BelRiuni 

France  and  Spain 

German  v: 

Rhino  district 

lO.lO-J  1 
ir>4,3l4  ' 
54.107  i 

72,083 
138,r)38 

riO.949  : 

14.442  ! 

ll.r.93  , 
1SG.7(H 

10.315 
lf)0,49<) 
55,624  I 

74.127 

143,243 

5fi.l40  1 

15. 17fi 

8.422  : 

203.849  1 

Silesia 

Great  Britain 

Holland 

Poland 

United  Stat«'s.. 

Total 

Cnitrd  Stales  p«'rc<>ntapiM)f  world's  product  itm. 

(-.93.022 
2r..  9 

727,292  1 
28.0  1 

775,871 
28.0 

813,842 
30.7 

706,833 
26.4 
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PRODUCTION  OF  SECONDARY  SPELTER  IN  EUROPE. 

The  following  table  of  the  production  of  secondary  spelter  in 
Europe  is  calculated  to  short  tons  from  a  table  published  by  Rudolf 
Worn,  Bj-euger  &  Co.,  of  London.  It  includes  the  output  of  the 
larger  regular  producers  only.  The  production  of  the  United  States 
is  included  for  comparison: 

Production  of  Becandary  spelter  in  Europe  and  United  StateSy  1905-1908 y  in  short  tons. 


190S.  1006. 


1908. 


A  Qstrlarl  I  uneary. . 
Bel^um,,  .„,...  „ 
Fratico . . 

Great  Britain..... 

Holland 

RusHitt 

United  Stfttes..,., 


14,304 
3,268 


3,074 

14pfi^ 
11.040 
7p&44 
2,300 


t.eso 

16J30 
ll,3ie 
7pl68 
2pfl57 

lfi,S41 


3.315 
i<295 
20,300 
J»,273 
S,714 

IpQBQ 
16,070 


ToUl., 


13,409 


44,m 


H<H3 


71,479 


IMPORTS  AND  EXPORTS. 

Zinc  imported  and  entered  for  consumption  in  the  United  States^  1902-1908  j  in  short  tons. 


Year. 

Block  or  pigs. 

Sheets. 

Old. 

Value  of 

manufoo- 

tures. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

1902 

448 
202 
341 
428 
1,021 
1,709 
776 

$36,536 
19,161 
34,211 
46,295 
240,632 
220,474 
78,160 

68 
129 
17 
14 
22 
52 
37 

18,339 
8,537 
2,230 
i;953 
3,236 
7,158 
4,670 

157 
163 
36 
86 
79 
122 
37 

18,299 
11,772 
3,247 
5,110 
7,647 
•     8,582 
2,014 

132,706 
10,376 
10,394 
8,253 
2,904 
8,516 
5,645 

$85,882 
49,846 
50,082 
61,611 
254,419 
244,730 
90,380 

1903 

1904 

1905 

1906 

1907 

1908 

General  imports  of  zinc  ore^  1904-1908 y  in  short  tons. 


Source. 

Calamine 
(free). 

AU  other 
(dutiable). 

Total. 

1904. 
Canada 

Mexico 

2,264 

2,264 

2,264 

2,264 

1905 

Canada 

913 
6,180 

3,150 
11,804 

4,063 

Mexico 

18,074 

1906 

7,093 

15,044 

22,137 

HupftHifc 

423 

47,778 

423 

Mexico 

7,213 

54,991 

1907 

48,201 

7,213 

55,414 

Canada. 

1,112 
17,021 

1,112 
102,005 

MatVv) 

84,984 

1908 

84,984 

18,133 

103,117 

Canada  

634 
22,900 

6,772 
23,451 

7,406 
46,351 

M^xiM 

23,534 

30,223 

53,767 

TV>t»l  Cf^nftdi^ 

1,970 
161,842 

11,034 
61,843 

13,004 

Total  Mexioo 

223,685 

Grand  totaL 

163,812 

72,877 

236,689 

266 


MINERAL  BESOUBCES. 


Exports  of  zinc  ore  and  of  manufactures  of  zinc  of  domestic  production,  190i-1908,  in  short 

tons. 


Year. 

Zinc  ore. 

Plates,  sheets,  pigs, 
or  bars. 

Zlno  <lro88.a 

Vahieof 

■RiAnnfiuv 

Total 
value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

tures. 

1902 

55,733 
39,411 
35,911 
30,946 
27,720 
620,352 
6  26,108 

$1,449,104 
987,000 
905,782 
848,451 
733.300 
579.490 
877,745 

3.237 
1,521 
10,147 
5,516 
4,670 
563 
2,640 

$300,557 
163,379 

1,094,490 

682,254 

583.526 

75,194 

250,254 

$114,197 
71,354 
117,957 
159,995 
204,269 
186,203 
88,485 

$1,863,858 

1903 



1.221,733 

1904 

2,118.229 

1905            .   . 

1.690,700 

1906 

.  15,887  si.  163.706 

2,624.801 

1907. 

9,593 
8,405 

560,044 
467,403 

1,401,831 

1908 

1,683,887 

a  Not  enumerated  prior  to  1906. 

6  The  exi>orts  conststed  wholly  of  high-grade  wlUemlte  ore  from  New  Jeney. 

Imports  of  zinc  oxide^  1901-1908 ^  in  short  tons. 


Year. 

Dry. 

In  oil. 

1 
! 

Year. 

Dry. 

InoU. 

1901 

1.800 
1,636 
1,744 
1,293 

64 
82 
83 
112 

1905 

1,718 
2.096 
2,656 
2,818 

171 

1902 

1906 

146 

1903 

1907 

181 

1904 

1908 

105 

Exports  of  zinc  oxide ^  1902-1908 ^  in  short  tons. 


Year. 

Quantity. 

Value. 

Year. 

QoanUty. 

Value. 

1902 

5..^-.8 

1 
$433,722 
578,215  ' 
628,494 
810,203 

1906... 
1907... 
1908... 



15,578 
13,257 
12,008 

$1,149,297 

1903 ,--l           7. '215 

1,069,924 

1904 

1905 

..1           8.157 
11.280 

845,070 

Imports  of  old  brass  fit  only  for  remanufacture,  1903-1908 ^  in  pounds. 
[.\verage  composition  about  one-third  rinp  and  two-thirds  copper.! 


Year. 


1903. 
1904. 
1905. 
1906. 
1907. 
190S. 


Quantity.        Value. 


1,216,683 
2,650.054 
9,676,798 
12.938,205 
7,957,015 
I    2,714,156 


Total t  37,161.910 


$154,280 
310.311 
1.169,330 
1.891,126 
1,344,753 
355,315 


5,225,105 


CUSTOMS  DUTIES  ON  ZINC  ORES. 

The  tariff  act  of  1897  contained  the  following  paragraphs: 

Art.  181.  Load-hoaring  ore  of  all  kindn,  IJ  cents  per  pound  on  the  lead  contained 
tboroin,  etc. 

Art.  ]8li.  Metallic  mineral  yubstances  in  a  crude  state  and  metals  unwrought  not 
specially  provided  for  in  this  act,  20  per  centum  ad  valorem,  etc. 

FREE    LIST. 

Art.  514.  Calamine. 

Art.  f)M.  Mineral;^,  crude  or  not  advanced  in  value  or  condition,  by  refining  or 
regrinding  or  by  other  processes  of  manufacture. 


ZINC.  267 

The  contention  of  various  interests  regarding  the  interpretation  of 
these  articles  has  been  set  forth  in  preceding  reports.  The  conclusion 
(T.  D.  27891)  of  the  Board  of  General  Appraisers  was — 

that  the  carbonates  and  silicates  of  zinc  are  included  within  the  meaning  of  the  term 
'* calamine"  as  used  in  paragraph  514,  and  that  they  are  free  of  duty  under  said  para- 
graph and  also  under  paragraph  614,  and  that  the  sulphide  of  zinc  is  free  under  ^e 
paragraph  last  named  as  cruae  minerals,  etc.,  subject,  however,  to  the  qualification 
that  when  lead  is  found  in  these  ores  duty  shall  be  taken  on  the  amount  of  lead  con- 
tained therein  as  described  in  paragraph  181. 

The  Government's  apphcation  for  review  of  the  decision  of  the 
Board  of  General  Appraisers  was  brought  in  the  United  States  circuit 
court,  southern  district  of  Texas,  Laredo  division,  where,  April  21, 
1908,  re  United  States  v,  Brewster  (T.  D.  29006),  the  decision  of  the 
board  was  sustained.  The  Government  took  an  appeal  to  the  United 
States  circuit  court  of  appeals,  fifth  circuit,  which,  Januanr  18,  1909, 
decided  (T.  D.  29547)  adversely  to  the  Government,  affirming  the 
decision  of  the  lower  court  and  sustaining  the  various  decisions  of  the 
Board  of  General  Appraisers.  Whereupon  the  Treasury  Department 
issued  instructions  (T.  D.  29563)  in  accordance  with  the  decision  of 
the  court  to  the  collectors  of  customs,  and  these  instructions  held 
\mtil  the  going  into  force,  August  6,  of  the  new  tariflf. 

The  tanflf  act  of  1909  has  the  following  sections  relating  to  zinc  ore, 
zinc,  and  to  compounds  containing  zinc: 

Par.  55.  Zinc,  oxide  of,  and  white  pigment  containing  zinc,  but  not  containing 
lead,  dry,  one  cent  per  pound;  ground  in  oil,  one  and  three-fourths  cents  per  pound; 
sulfid  of  zinc  white,  or  white  sulphide  of  zinc,  one  and  one-fourth  cents  per  pound; 
chloride  of  zinc  and  sulphate  of  zinc,  one  cent  per  pound. 

Par.  193.  Zinc-bearing  ore  of  all  kinds,  including  calamine,  containing  less  than 
ten  per  centum  of  zinc,  shall  be  admitted  free  of  duty;  containing  ten  per  centum  or 
more  of  zinc  and  less  than  twenty  per  centum,  one-fourUi  of  one  cent  per  pound  on 
the  zinc  contained  therein;  containing  twenty  per  centum  or  more  of  zinc  and  less 
than  twenty-five  per  centum,  one-hall  of  one  cent  per  pound  on  the  zinc  contained 
therein;  containinfi"  twenty-five  per  centum  of  zinc,  or  more^  one  cent  per  pound  on 
the  zinc  contained  therein:  Provided^  That  on  all  importations  of  zinc-bearing  ores 
the  duties  shall  be  estimated  at  the  port  of  entry,  and  a  bond  given  in  double  the 
amount  of  such  estimated  duties  for  the  transportation  of  the  ores  oy  common  carriers 
bonded  for  the  transportation  of  appraised  or  unappraised  merchandise  to  properly 
equipped  sampling  or  smelting  estaolishments,  whether  designated  as  bonded  ware- 
houses or  otherwise.  On  the  arrival  of  the  ores  at  such  establishments  they  shall  be 
sampled  according  to  commercial  methods  under  the  supervision  of  government 
officers,  who  shall  be  stationed  at  such  eistablidiiments,  and  who  shall  submit  the 
samples  thus  obtained  to  a  government  assayer,  designated  by  the  Secretary  of  the 
Tree^ury,  who  shall  make  a  proper  assay  of  the  sample,  and  report  the  result  to  the 
proper  customs  officers,  and  tne  import  entries  shall  be  liquidated  thereon,  except  in 
case  of  ores  that  shall  be  removed  to  a  bonded  warehouse  to  be  refined  for  exportation 
as  provided  by  law.  And  the  Secretary  of  the  Treasury  is  authorized  to  make  all 
necessary  regulations  to  enforce  the  provisions  of  this  paragraph. 

Par.  194.  Zinc  in  blocks  or  pigs  and  zinc  dust,  one  and  three-eighths  cent  per 
pound;  in  sheets,  one  and  five-eighths  cents  per  pound;  in  sheets  coated  or  plated 
with  nickel  or  other  metal,  or  solutions,  one  and  tnree-fourths  cents  per  pound;  old 
and  worn-out,  fit  only  to  be  remanu^tured,  one  cent  per  pound. 

Section  24  of  the  tariff  act  of  1909  provides  for  the  establishment  of 
bonded  smelting  warehouses  for  smeltmg  or  refining  in  bond  of  ores  and 
crude  metals,"  but  makes  provision  for  the  withdrawal  from  same  of 
lead  alone.  Upon  apphcation  of  the  United  States  Zinc  Company  the 
Treasury  Department  has  made  the  following  ruling  (T.  D.  30015) : 

Treasury  Department,  September  fP,  1909. 

Sm:  In  a  letter  dated  the  24th  instant  the  Department  confirmed  its  telegram  of 
the  same  date  approving  the  application  of  the  United  States  Zinc  Company  to  bond 
as  a  waiehouse  of  class  7  its  works  at  Puebk),  Colo.,  for  the  smelting  and  refining  of 
imported  ares. 


»  Afl  it  appeara  from  correfl^ond^nce  with  thia  com|mny  that  the  works  have  be^u 
'  bonded  for  the  smeUoig  of  zinc  oree  and  the  exportation  of  th<?  rofujed  metal,  I  Imve 
'  to  advise  you  that  there  in  no  provij?ion  in  the  tiiriff  act  of  August  5,  1900,  for  the 
*  remiaaion  of  duty  upon  zinc  withdrawn  for  exportation  (rcnn  a  bonded  smeller,  as 
I  section  24  oi  this  act  pro^^dce  only  for  the  exportation  of  lead  from  bondtni  Bnjt^lK^ts, 
\  Section  29  of  the  tariff  act  of  July  24,  1897^  providec^  for  the  bonding  of  the  work^  of 
'  manufflcturera  engaged  in  amelting  or  refining  metals,  or  both  smelting  and  nefininj^, 
[  and  for  the  cancellation  of  the  bonds  for  the  payment  of  the  duty  upon  the  exjior* 
tation  of  90  per  cent  of  the  meiab  E^melted  or  refined. 

In  the  opinion  of  the  department  there  is  nothing  ineonsbtent  in  the  provisSons 
of  the  two  acts  in  bo  far  as  tne y  relate  to  metals  other  than  lead^  and  it  therefore  con- 
;  struea  flection  29  of  the  act  of  July  24,  1897,  as  remaining  in  force  to  this  extent,  an  J 
you  are  therefore  authorised  to  permit  the  ^iuc  to  be  withdrawn  from  the  United 
States  Zinc  Company 'i*  works,  located  at  Pueblo,  as  provided  therein — that  is,  the 
bond  given  for  the  exportation  of  the  refined  ainc  ehould  he  canceled  upon  the  expor- 
tation of  90  per  cent  of  the  zinc  as  shown  by  the  aseay  to  be  in  the  imported  ore  and 
BO  chai^d  against  the  bond . 

Respectfully,  Chakles  D.  Nohton, 

Stjhveyor  of  Customs^  Dejiver,  Colo. 

CONSUMPTION, 

In  the  following  tables,  showing  the  consumption  of  spelter  in  llie 
world  aofl  in  the  United  States  for  the  period  1S9S-1908,  the  figures 
of  foreign  consumption  are  computed  from  statistics  published  hv 
the  Metallgeaellachaft,  etc.  In  ttiose  statistics  consumption  is  cal- 
culated on  the  l)asis  of  production  plus  excess  of  imports  over  ex- 
ports or  minus  excess  or  exports  over  im ports,  and  altogether  dh- 
regards  smelter  stocks.  For  the  sake  of  comparison,  the  consutnjH 
tion  of  the  United  States  is  calculated  by  both  methcHls,  Although 
in  the  long  run  the  stocks  carried  oyer  from  one  year  are  consumed 
in  the  next  and  thus  are  equalized,  it  can  not  l>e  gaiiisaid  that  for 
the  individual  year  to  take  stocks  into  account  gives  greater  accu- 
racy. To  obtam  perfectly  accurate  figures  of  consumption  it  would 
be  necessary  to  consider  the  stocks  in  the  hands  of  consumers  and 
dealers  and  to  take  into  account  the  secondar}^  spelter  consumed. 
In  any  event,  to  the  consumption  for  1908  as  given  below,  215,401 
tons,  tliere  should  be  added  the  production  of  secondary  zinc  for  the 
year,  17,635  short  tons. 

An  interesting  fact  is  that  the  16^294  tons  excess  of  consumption 
over  production  in  1908  very  nearly  equals  the  16,972  tons  excess  of 
production  over  consumption  in  1907,  presumably  reducing  the 
world's  spelter  stocks  to  tlie  normal. 

World's  consumption  of  spelter^  istthmvt  o/»cc&ndanf  nnc,  1898^1  BQSf  in  #Aor<  lowf. 


^SSST 

Btoo^  dlsvipvdM- 

Year. 

0Olt«d 

Statfls. 

United 
StatM. 

Fomfen 

Totid 
MimpUoo* 

United 
StitW 

IHS 

108,  IW 

iii,m 

153.882 
151.381 

m,mi 

209.438 
220.781 

2111,401 

109,186 

m,m 

103,414 
137,790 
154.138 
157.900 
17tt,m 
1M,83S 
221 J43 
2Gt04d 

422,111 

4ao,ssi 
4a5,m 

180,162 

&G8,»W 
e»7,72S. 

408.062 
1107,400 

T7B.024 
S19,|Bfi 

806,  saa 

mi0 

isoig ^ ,„.._.„.„....., .* 

'!£,«• 

i9Qa ............*>„T.,„.i,..,,.. 

S'§ 

iSi;  ::;-:"..„. ..:::::::::,:::.:„, 

M.M 

IflOl 

3171 

mS"                                '  I  ' 

TLM 

ijMK 

^r.a 

SB 

mn 

mSS* 

an^M 

vSgL 

3i^M 

I 
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WorUTs  oonsumption  of  spelter ,  by  countries,  in  1907  and  1908,  in  short  tons, 
[Stocks  disregarded  except  in  the  United  States.] 


1907. 

1908. 

34,171 

35,925 

60,627 

74,936 

76,720 

85,956 

192,792 

198,580 

154,653 

152,627 

4,189 

4,188 

7,496 

9,257 

1907. 


1908. 


Austrla-Himgary 

Belgium 

France 

Germany 

Great  Britain 

Holland 

Italy 


Russia 

Spain 

Other  countries 
United  States.. 


19,290 

5,180 

13,228 

228,524 


19,946 

5,290 

11,020 

215,401 


796,870 


813,126 


Consumption  of  primary 

spelter  in  the  United  States, 

1907  and  1908 

,  in  short  tons. 

1907. 

1908. 

stock,  January  1— 

In  bonded  warehouses 

2 

AtimiAltAnt 

3,824 

249,860 

1,778 

26,364 

210,424 

881 

Imnorts -- 

Total  available 

266,462 

237,671 

Withdrawn: 

Exports,  foreign 

9 
563 

2 
26,364 

8 

Exports,  domestic 

2,640 
9 

Stock,  December  31— 

In  bonded  wftr^housfts 

At  nD^lt4»p» 

19,613 

Total  withdrawn . . . 

26,938 

22,270 

on 

Apparent  oonsumpti 

228,624 

215,401 

Statistics  of  the  use  of  spelter  are  not  collected  by  the  Geological 
Survey.  The  following  table  is  from  jBgures  published  in  the  Engi- 
neering and  Mining  Journal,  which,  though  confessedly  not  complete, 
will,  nevertheless,  give  an  idea  of  the  relative  importance  of  the 
different  uses  of  spelter  for  the  period  included. 


Consumption  of  spelter  in  the  United  States, 

1906-1908,  by  uses. 

Use. 

1905. 

1906. 

1907. 

1908. 

Galranisipg 

50.00 

26.00 

17.00 

1.25 

5.75 

66.00 
26.26 
16.00 
1.00 
2.75 

62.7 
18.4 
12.4 
1.1 
5.4 

62.2 

Brass  mi^irfng 

17  2 

8hp^flf>c..T 

14.1 

Lead  desilTerixation 

1  3 

Otlier  purposes -  -  - 

5.2 

Total 

100.00 

100.00 

100.0 

100.0 

SPECIAL  USES. 
GALVANIZING. 

Brief  descriptions  of  sherardizing  and  of  cowperizing,  two  new 
methods  of  galvanizing  which  were  introduced  into  the  United  States 
in  1907,  were  given  in  the  chapter  on  zinc  in  Mineral  Resources  for 
1907.    As  these  processes,  as  well  as  the  electrolytic  method  of  gal- 
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vanizing,  consume  zinc  in  the  form  of  zinc  dust,  their  bearing  on  zinc 
metallurgy  and  the  production  of  zinc  dust  in  the  electric  furnace 
was  there  discussed. 

The  introduction  of  the  sherardizing  process  made  good  progress. 
A  circular,  issued  bv  the  company  controlling  the  method,  announces 
that  sherardizing  plants  have  been  installed  to  date  by  20  firms. 

A  new  process  of  galvanizing,  resembling  sherardizing,  has  been 

Eatented  (United  States  patent  No.  928398).    The  iron  or  steel  to 
e  galvanized  is  coated  with  a  paste  composed  as  follows: 

PartB. 

Zinc  flue  dust 88 

Lampblack 2 

Clay 10 

The  ingredients  are  mixed  with  water  and  applied  to  the  cleaned 
iron  or  steel  surface.  The  whole  is  placed  in  a  furnace  and  heated 
to  a  temperature,  the  inventors  say,  of  from  600*^  to  1,000*^  F.  This 
heating  is  continued  from  half  an  hour  to  four  hours,  when  the  article 
is  removed  from  tiie  furnace  and  allowed  to  cool  in  a  place  which  is 
free  from  oxidizing  influences.  The  naste  is  now  driea,  but  is  easily 
removed,  when  it  will  be  found  that  tne  surface  of  the  iron  or  steel  is 
coated  with  zinc. 

ZINC  DUST. 

Zinc  dust  is  an  impalpable  powder  which  forms  in  the  distUlation 
of  zinc  when  the  zinc  vapor  is  cooled  too  rapidly  in  the  condensers  or 
is  diluted  by  too  largo  a  volume  of  other  gas.  As  noted  in  the  pre- 
ceding pa^^es,  it  may  constitute  a  large  proportion  of  the  metallic  zinc 
obtained  in  electro-thermic  zinc  smelting,  but  in  ordinary  retort 
smcltinj^  it  usually  amounts  to  between  3  and  10  per  cent  of  the 
reduced  zinc.  The  powder  consists  of  inetalUc  zinc,  with  about  10 
per  c(Mit  zinc  oxide,  which  prol)abl3^  exists  as  a  film  surrounding  the 
metallic  particles.  These  j)articles  can  not  be  made  to  coalesce  by 
heatinj^  unless  under  great  pressure  but  nuist  be  again  vaporized  and 
condensed. 

Zinc  dust  diirei-s  from  metallic  zinc  in  other  physical  properties, 
such  as  raj)id  oxidation,  absorption  of  hydrogen,  and  generally  greater 
chojuical  activity,  resulting  at  times  in  sj)ontaneous  combusticm  or 
explosion.  These  properties  are  believed  by  Sang"  to  be  due  to  con- 
ditions of  stress  resulting  from  rajnd  solidification,  somewhat  analo- 
gous to  the  condition  in  "Prince  Rui)ert's  drops." 

Th(»se  peculiar  properties  of  zinc  dust  are  the  cause  of  many  of  its 
uses.  Under  the  name  of  "indigo  auxiliary '^  a  paste  of  zinc  dust  is 
used  to  discliarge  locally  the  color  in  dyeing  cotton  goods,  giving  a  white 
pattern  on  the  background  of  dye.  Zinc  dust  is  used  in  fireworks 
and  in  making  hydrogen  for  balloons.  It  is  the  basis  of  the  various 
methods  of  djy  galvanizing,  and  is  also  used  to  furnish  the  zinc  solu- 
tion in  electro-zincing.  One  of  the  most  important  uses  of  zinc  dust 
is  as  a  substitute  for  zinc  shavings  in  zinc  precipitation  in  the  cyanide 
treatment  of  gold  and  silver  ores.  For  this  purpose  it  is  clieaper, 
(juicker,  juore  eU'ective,  and  juore  convenient  than  zinc  shavings. 

In  American  zinc-smelting  i)ractice,  the  zinc  dust  has  been  charged 
back  into  the  retorts,  since,  under  the  former  tariff,  if  sold  as  dust,  it 


aSunjr.  Alfri'ii.  Old  utnl  now  iiu'ilio<ls  of  Kalvaiiizinp:  I'roc.  Kng.  Soc  Western  PenoaylTania,  vol.  23, 

1907.  pp..'-, n;- 57 1.  ' 
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came  into  competition  with  foreign  zinc  dust  admitted  free  of  duty, 
whereas  recovered  as  spelter  it  was  protected  by  an  import  duty  of 
IJ  cents  per  pound.  Hence  the  small  quantity  of  zinc  dust  hereto- 
fore used  in  tnis  country  has  been  imported  from  Belrium  and  Ger- 
many. The  quantity  thus  imported  from  Europe  nas  not  been 
recorded  separately  by  the  Bureau  of  Statistics,  bemg  included  with 
all  other  *  'articles  m  a  crude  state  used  in  dyeing  and  tanning.''  The 
only  statistics  available  are  those  of  the  exports  of  zinc  dust  to  the 
Umted  States  from  Germany  as  given  by  Paul  Speier  in  the  London 
Mining  Journal.  According  to  this  source,  there  was  imported  from 
Germany  946  short  tons  of  zinc  dust  in  1907,  and  1,312  snort  tons  in 
1908.  The  tariflf  act  of  1909,  as  shown  on  a  preceding  page,  establishes 
an  import  duty  upon  zinc  dust  of  If  cents  per  pouna. 

ZmC  CHLORIDE  AS  A  WOOD  PRESERVATIVE. 

The  principal  application  of  wood  preservatives  thus  far  has  been 
in  the  treatment  of  railroad  ties,  piles,  telephone  and  telegraph  poles, 
fence  posts,  shingles,  wood  paving  blocks,  and  mine  timbers;  but  the 
treatment  will  no  doubt  be  extended  in  the  future  to  include  board 
walks,  porch  floors,  floors  laid  on  cement,  and  probably  the  weather- 
boarding  of  frame  buildings.  The  chief  preservatives  used  are 
creosote,  zinc  chloride,  crude  petroleum,  ana  combinations  of  these 
materials.  The  creosote  treatment  is  the  more  effective,  but  costs 
from  two  to  four  times  as  much  as  treatment  with  zinc  chloride. 
Moreover,  the  creosote  exudes  upon  the  surface  of  the  timber  and  is 
unpleasant  on  exposed  surfaces,  such  as  floors,  and  unsatisfactory 
where  the  surface  is  to  be  painted.  On  the  other  hand,  the  zinc 
chloride  in  damp  or  wet  places  will  be  leached  out  of  the  timber.  To 
obviate  this  fault,  the  timber,  after  being  treated  with  zinc  chloride, 
is  sometimes  given  a  further  superficial  treatment  of  creosote  or  crude 
oil.  Most  of  the  zinc  chloride  used  so  far  has  been  in  treating  railroad 
ties.  In  Texas  pine  ties,  with  an  average  life  of  two  to  three  years 
and  costing  25  or  30  cents  each,  have  been  treated  with  zinc  chloride 
at  a  cost  of  10  or  11  cents  each,  resulting  in  an  average  life  of  eleven 
years.  In  1907,  of  the  new  ties  laid,  13  per  cent  were  treated  with 
preservatives;  in  1908  the  quantitv  treated  was  21.8  per  cent.  About 
9,500  tons  of  zinc  chloride,  equivalent  to  4,500  tons  of  zinc,  were  used 
in  treating  timber  in  1908.  To  treat  all  of  the  109,064,495  new  ties 
laid  that  year  would  have  required  about  90,000  tons  of  zinc  chloride, 
equivalent  to  43,000  tons  of  zmc.  On  account  of  the  financial  depres- 
sion, the  number  of  new  ties  laid  in  1908  was  much  smaller  than  usual. 
On  the  other  hand,  the  extended  use  of  preservatives  will  in  a  few 
years  considerably  reduce  the  number  of  new  ties  to  be  laid  and  thus 
Umit  the  market  for  preservatives.  Mine  timbers  also  offer  a  field 
for  the  use  of  wood  preservatives.  In  an  estimate  of  the  new  timber 
used  in  mines  in  1905,  the  quantity  used  by  5,000  mines  reporting 
(covering  fully  90  per  cent  of  the  total  consumption  of  timber  in 
mines)  was  put  at  200,000,000  cubic  feet.  To  treat  this  with  zinc 
chloride  would  require  50,000  tons  of  the  chloride,  equivalent  to 
24,000  tons  of  zinc.     Timbering  adds  about  8  cents  to  the  cost  of 

()roducing  every  ton  of  coal.  The  doubling  or  quadrupling  of  the 
ife  of  timbers  means  a  great  saving  in  expense.  It  is  evident  that 
timber  preservation  offers  a  market  for  a  large  quantity  of  zinc 
chloride. 
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These  notes  are  from  data  kindly  fumuhed  bj  the 
of  the  United  States  Department  or  Agricultuxe. 


FlWBt  Seniea 


PBICES. 


The  year  opened  with  spelter  selling  aft  4.35  to  4^  oeotB  per 
pound,  a  slight  recovery  from  the  low  fi^izes  pieyiilin^  Bear  the  close 
of  1907.  By  a  rather  sharp  advance  reflecting 'conditKiPs  in  Bnrope 
a  price  of  4.85  cents  per  poimd  was  attained  in  Febmaqr,  after  which 
the  market  subsidedTgraduallv  until  July,  when  a  mipiminn  of  4.40 
cents  was  reached.  'Die  last  naif  of  the  year  was  marked  by  a  fairly 
steady  advance,  closing  with  spelter  at  5.125  to  6.16  cents.  Spelt^ 
stocks  at  the  smelters  were  reduced  6|751  tons  during  the  year,  and 
exports  were  increased -nearly  500  per  cent,  while  imports  hXL  off  60 
per  cent. 

The  European  market  exhibited  very  much  the  same  ooutae  as  the 
domestic  market.  The  rally  in  February  reaching  £22  (4.76  cents 
per  pound);  the  maximum  value  for  the  year,  is  attributable  to  defi- 
nite information  of  the  successful  formation  of  the  European  sine 
convention.  The  minimum  price,  £18  (3.80  cents  per  pound),  reached 
in  Julv;  was  due  to  dull  conditions  and  to  discouraging  rmnonB  with 
regard,  to  the  zinc  association. 

Price  qf  common  westem  apelur  in  New  York  CUgf  IBOi-iBOSf 
[Cente  per  pound.) 


Year. 

January. 

February. 

MMfa. 

ApriL 

Highest. 

Lowest. 

Highest. 

Lowest 

HIi^ieBt 

Lowwt 

HIglMit 

Lowert. 

1902 

4.30 
4.90 
6.10 
6.20 
6.70 
6.80 
4.60 

4.25 
4.55 
4.90 
6.10 
6.00 
6.70 
4.25 

4.2S 
6.06 
6.10 
6.16 
6.16 
6.90 
4.86 

4.00 
4.97 
4.05 
6.10 
6.06 
6.70 
4.56 

4.S5 

6.75 
&.90 
6.16 
fi.S6 
OwOD 
4.80 

4.20 
5.06 
5.00 
6.87 
0.10 
6l76 
4.00 

4.45 

iw27 
ObOO 
ObU 
Ob  80 
4.?0 

4.« 

1903 

5.69 

1904 

5.S) 

1905 

tlf 

1906 

&<I5 

1907 

&0 

1906 

4.M 

Year. 

May. 

June. 

July. 

Al« 

^MIL 

Highest. 

Lowest. 

Highest 

Lowest 

Hi^wrt. 

Lowwt. 

B»m. 

L.»L 

1902 

4.65 
5.80 
6.22 
6.70 
6.10 
6.60 
4.676 

4.40 
5.75 
4.05 
5.40 
5.90 
6.35 
4.65 

4.86 
6.26 
4.06 
5.35 
6.20 
6.46 
4.675 

4.80 
6.76 
4.76 
6.26 
6.00 
6.86 
4.46 

6.S6 

6.S5 
4.90 
&.80 
6lQ6 
e.S6 
4.70 

IS 

ts 

4.« 

£8 

ts 
ts 

«.m 

Il8I 

1903 

5.01 

1904 

£8 

1905 

5.01 

1906 

ss 

1907 

5.09 

1908 

4.S 

Year. 

September. 

October. 

November. 

Dmi 

-b». 

Highest.  >  Lowest. 

Highest.  1  Lowest 

HH^ieBt 
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BUM. 

Lmrart. 

1902 

5.60    '         6.30 
6.10    1         6.00 
6.15             5.07 
5.95             5.75 
6.35             6.05 
5.60             5.05 

5.50            6.40 
6.12            &00 
6.37             6.16 
6.15             6.00 
6.30             6.16 
5.55    '         6l26 

&86 
&0D 
6.80 
6.25 
6.45 
6.25 
6.05 

5.10 
k2i 

11 

4.0 
4.111 

ts 
Is 

4.01 

1903 

ts 

1904 

Il09 

1905 

iS 

1906 

141 

1907 

4.  It 

1908 

4.825 

4.70 

4.876 

4.76 

IlIO 

i-iisfik&^b^^ 


ZINC. 
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THE  ZINC  CONVENTION. 

Rumors  of  the  formation  of  a  syndicate  to  control  the  European 
production  of  spelter  were  rife  during  1908,  and  very  decidedly 
affected  the  price  of  that  commodity  as  has  been  seen  above.  Early 
in  1909,  these  rumors  materialized  in  the  organization  of  the  Zinc 
Convention.  The  purpose  of  the  convention  is  to  fix  beforehand, 
mthin  certain  hmits,  tne  production,  of  spelter  by  its  members,  and, 
if  the  market  gives  evidence  that  the  consumption  is  not  keeping 
pace  with  the  production,  further  to  curtail  production.  The  con- 
vention comprises  the  Zinkhtittenverband  m.  b.  H.  and  the  Soci6t6 
Anonyme  des  Mines  et  Fonderies  de  la  VieUle  Montague.  The 
former  association  embraces  18  zinc  smelting  firms  in  Silesia,  the 
Rhine  district,  Belgium,  and  Austria.  One  large  firm,  Georg  von 
Giesche's  Heirs,  does  not  belong  to  the  association,  but  it  is  under-* 
stood  will  act  in  concert.  The  Soci6t6  Anonyme  includes  10  smelters, 
mainly  situated  in  Belgium.  English  smelters  are  expected  either  to 
join  the  con^^ntion  or  to  act  in  agreement.  The  competition  of 
American  smelters  is  not  anticipated  in  the  immediate  future.  The 
convention  is  to  remain  in  force  until  the  close  of  1910,  but  may  be 
terminated  upon  a  month's  notice  if  outside  producers  so  enlarge 
their  output  as  to  raise  the  total  European  proauction  as  much  as  2 
per  cent  above  the  total  fixed  by  the  syndicate.  If  the  average  price 
of  ordinary  brands  of  spelter  remains  below  £19  (4.11  cents  per  pound) 
for  six  consecutive  months,  a  pro  rata  reduction  of  the  fixed  output 
is  to  be  made.  The  syndicate  has  already  exercised  a  steadymg 
effect  upon  the  European  zinc  Inarket. 

SUMMARY. 

Summary  of  spelter  statistics  for  1907-8. 


1907. 


1906. 


Prod  action  of  spelter  by  United  States 

Coosiimption  of  spelter  by  United  States  (stocks  considered) . 
Production  of  tine  by  world. 


Consumption  of  tine  by  world  (stocks  considered  in  United  States). 

Excess  of  world  production  over  consomption 

Excess  of  world  consumption  over  production 


Short  toiu, 
249,860 
228,524 
813,842 
796,870 
16,972 


Short  ton*. 
210,424 
215,401 
796,832 
813,126 


United  States  percentage  of  world  production 

United  states  i>eroenta9e  of  world  consumption  (stocks  considered  in  United  States). 

Rank  of  United  states  among  sfno*producing  countries 

Rank  of  United  states  among  tino-oonsuming  countries 
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16,294 

26.4 
26.5 

Second. 
First. 


GOLD,  SILVER,  COPPER,  LEAD,  AND  ZINC  IN  THE 
UNITED  STATES. 


(MINE  PRODUCTION.) 


PREFATORY  NOTE. 

The  following  account  of  the  production  of  gold,  silver,  copper, 
lead,  and  zinc  by  mines  in  the  various  States  is  a  part  of  the  annual 
report  on  the  gold,  silver,  copper,  lead,  and  zinc  industries  in  the 
United  States.  The  portion  or  this  general  report  deahng  with  naine 
production  has  been  divided,  for  the  sake  of  convenience  and  for  dis- 
tribution in  advance  of  the  final  volume,  into  three  sections  corre- 
sponding to  broad  geographic  divisions  of  the  country.  As  a  part 
or  a  comprehensive  report  devoted  to  the  whole  country,  each  section 
has  a  certain  system  and  uniformity  of  treatment  imposed  upon  it 
which  might  not  in  all  cases  be  necessitated  by  the  local  conditions  of 
the  particular  region  with  which  it  deals.  Accordinglv,  the  general 
scope  of  treatment,  the  arrangement,  the  tables,  ancl  the  units  of 
measurement  conform  as  far  as  possible  with  those  of  the  sections 
devoted  to  other  parts  of  the  country  as  being  best  adapted  to  ex- 
pression of  the  features  of  the  mining  industry  of  the  entire  United 
States.    The  short  ton  of  2,000  pounds  is  used  throughout.    The 

f)rice  per  unit  of  the  production  (gold  excepted,  which  is  fixed  by 
aw)  is  based  upon  the  average  for  the  year  1908  of  daily  New  York 
prices  for  the  metals,  as  follows: 

Gold per  fine  ounce  (troy) . .  |20. 671834625323 

Silver *. do 53 

Copper per  pound. .        .  132 

L«id do 042 

Zinc do 047 

It  is  to  be  understood,  of  course,  that  the  full  market  values  are  not 
received  for  the  metals  in  ore  and  intermediate  products  sold  to  the 
custom  plants. 

The  full  report  on  the  industries  of  gold,  silver,  copper,  lead,  and 
zinc  embraces  the  following  sections: 

Gold  and  silver  (Greneral  report). 

CJopper  (Smelter  production). 

Iam  (Smelter  production). 

Zinc  (Smelter  Droduction). 

Gold,  Silver,  Copper,  Lead,  and  Zinc  in  the  Western  States  (Mine  p>roduction). 

Silver,  Copper,  Lead,  and  Zinc  in  the  Central  States  (Mine  production). 

Gold,  Silver,  Copper,  Lead,  and  Zinc  in  the  Eastern  States  (Mine  production). 
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The  fiiBt  four  sections  dve  summaiy  reyiewB  of  the  leBpeotive 
industries  for  the  United  States  as  a  whole,  together  with  general 
statistics  based  on  returns  from  mintSi  refineiieBi  and  amelten;  the 
last  three  sections  give  reviews  of  the  industries  abo  for  the  sections 
of  the  country  indicatedi  by  States,  counties,  and  miniiiff  distriota, 
and  the  production  of  each  metal  as  reported  direotly  to  uie  Survey 
from  the  mines. 

Each  of  these  sections  is  published  as  a  separate  pamphlet  and  may 
be  secured  by  addressinga  request  to  the  Director  of  the  United 
States  Geological  Survey/Washrngton,  D.  C. 


GOLD,  SILYER,  COPPER,  LEAD,  AND  ZINC  IN  THE 
WESTERN  STATES. 


(MINE  PRODUCTION.) 


ALASKA. 

By  Alfred  H.  Brooks  a 
raXRODUCTION. 

Measured  either  in  terms  of  production  or  in  amount  of  dead 
work  accomplished  or  planned,  tne  mining  industry  of  Alaska  dur- 
ing 1908  not  only  did  not  progress  as  mucn  as  was  expected  but  in 
some  ways  showed  a  distinct  decline  as  compared  with  1907.  This 
retrogression  might  discourage  the  mine  operator  were  it  not  due  in 
part  to  the  widespread  business  stagnation  which  followed  the  finan- 
cial panic  and  in  part  to  certain  conditions  which  are  not  unchange- 
able. 

Though  the  gold  placer  mines  already  on  a  productive  basis  were 
not  materially  affected  by  the  business  depression,  many  of  those 
requiring  capital  for  extensive  plants  made  but  httle  headwav.  A 
more  senous  matter  to  the  placer  miner  was  the  drought  which  pre- 
vailed throughout  the  smnmer  months  in  nearly  all  the  important 
districts.  The  lack  of  water  so  curtailed  the  output  of  all  the  Yukon 
and  Seward  Peninsula  districts  that  the  value  of  the  total  output 
of  placer  gold  from  these  sources  was  about  $700,000  less  than  in 
1907.  This  decrease  of  the  placer-gold  production  for  Alaska  as  a 
whole  is,  however,  but  temporary,  tor  the  maximum  annual  output 
of  the  auriferous  gravels  has  not  yet  been  reached.  In  spite  of  the 
business  depression  the  production  of  the  auriferous  lode  mines  of 
the  Territoiy  in  1908  was  21  per  cent  greater  than  in  1907.  On  the 
other  hand,  the  fall  in  the  price  of  copper  from  an  average  of  20  cents 
per  pound  for  1907  to  13.2  cents  per  pound  for  1908  led  to  a  decrease 
in  output  of  that  metal  of  26  per  cent  and  in  value  of  50  per  cent 
as  compared  with  that  of  1907.  However j  the  fact  that  operators 
of  a  number  of  mines  continued  to  ship  ore  m  spite  of  its  low  market 
value  indicates  the  permanency  of  the  copper-mining  industry  of 
the  Territory. 

Among  the  conditions  that  are  retarding  the  advancement  of  the 
mineral  industry  are  the  lack  of  restrictions  in  the  pubUc-land  laws 
under  which  placer  ground  is  acquired  and  held,  and  the  delays  in 
obtaining  title  to  coal  lands,  which  has  discouraged  railway  con- 
struction. 

a  Valuable  aid  has  been  rendered  In  the  preparation  of  this  report  by  C.  W.  Wright  who  wrote  the  part 
pertaining  to  southeastern  Alaska  and  prepared  the  tables  on  lode  mine  statistics,  also  by  E.  M.  A  ten 
who  assisted  in  the  ooUeotion  of  statistlos  from  placer  mines.  The  data  on  mining  development  here  pre- 
sented are  an  taken  from  Bulletin  379,  which  deals  with  the  region  In  a  more  detailed  way;  see  Brooks, 
Alfred  H.,  and  othera,  Mineral  Resources  of  Alaska,  1908;  Bull.  U.  S.  Oeol.  Survey  No.  379, 1909. 
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As  inpreyious  Tears  the  Fairbanks  placer  district  made  the  laigest 
production  of  golcL  with  that  of  the  Seward  Peninsula  j^aoen  as 
second,  and  that  of  the  lode  mines  of  Juneau  district  as  tmxvL  The 
Ketchikan  district  was  the  largest  producer  of  copper  in  1908,  but 
there  were  several  productive  mines  on  Prince  William  Soand. 
besides  which  there  was  much  prospecting  in  the  CShitna  diaferiot  ana 
less  prospecting  in  other  regions.  On  t£ud  whole  the  hard  times  of 
1908  rather  stmiulated  prospecting  in  both  the  gold  and  oopper 
fields  all  through  Alaska. 

As  in  previous  vears  attempt  has  been  made  to  base  the  statistics 
of  production  so  far  as  possible  on  the  statements  of  individual  pro- 
ducers— ^the  only  reliable  source-  of  information.  Thoogb  Aluka 
miners  are  gradually  recognizing  the  importance  of  this  work,  there 
are  still  many  who  neglect  to  reply  to  the  request  for  informaiiim. 
This  prejudice  against  giving  data  of  production  is  rqudfy  disuH 
pearing,  it  is  believed,  and  it  is  confidently  exp&otei  that  absohitaqr 
reliable  statistical  data  will  soon  be  available.^  In  the  meantime 
recourse  is  had  to  the  various  sources  of  information.  In  connection 
with  this  work  the  writer  is  under  special  obligi^ons  to  the  many 
United  States  commissioners  in  the  Territoryi  to  bank  offioials,  io 
the  agents  of  the  customs  service,  and  to  prominent  resideatey  for 
valuaole  information.  All  these  data  have  been  caiefally  sifted,  and 
the  accompanying  %ures  are  based  upon  them.  The  limit  of  error 
of  the  statement  otthe  total  gold  production  of  the  Territory  is 
believed  to  be  within  2}  or  3  per  cent.  In  the  crediting  of  the  proper 
amounts  to  individual  distncts,  however,  the  error  may  in  some 
cases  be  as  high  as  10  or  15  per  cent.  A  preliminary  statement  of 
the  distribution  of  the  gold  output  has  already  been  published.* 

The  following  table  is  an  estimate  of  the  total  ^la  production  of 
Alaska  since  the  beginning  of  auriferous  mining  m  1880.  For  the 
eariy  years  the  figures  are  probably  very  far  from  being  correct|but 
they  are  based  on  the  best  information  now  avcdUable. 


Production  of  goldy 

silver f  and  copper  in  AUuka,  1880-1908, 
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*'*■"""'         '-' 
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a  BuU.  U.  S.  Geol.  Survey  No.  370, 1900,  pp. 
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Production  of  gold,  silver,  and  copper  in  Alaska,  1880-1908 — Continued. 


Y«sr. 

Gold* 

Silver. 

Copper. 

qaantltr- 

Value. 

Qnontttf. 

Valt]& 

Quantity. 

Valoe* 

IfllE. .......   ...     .     ..  .. 

4O0,7Off 
430.069 

443,  ns 

536,101 

1,066,030 

936,014 

933,290 

IS,  283,400 
8,083,600 
0,160,000 
15,630,000 
22,039,794 
19,34y,  743 
19,292,818 

02,000 
143,600 
198,700 
132, 174 
2(0,500 
149,  7g4 

|4S,fi90 
77,843 

114,934 
80,165 

I3e,345 
»8,8S7 
71,906 

360,000 
1,200,000 
2,043,586 
4,805,235 
5,871,811 
6,308,786 
4,5*5,362 

»41,40O 
156,000 
275,676 
740,617 
1,133,260 
1,261,757 
605,  W 

lioa..,. ..... 

1B04,..  ».,...,,...„».,  . 

1905...., 

IBI«....-....„ ,.. 

190(7., 

IBOB . 

6,fS60,204 

142,228,0&a 

13l2rS31 

1,  ]lS,2d« 

25,428,714 

4,^,803 

Gold  and  sUver  production  for  }88&-1904  based  on  estimates  of  Director  of  Mint;  for  190&-1908  from 
figures  of  United  States  Geological  Survey. 

Gold  and  silver  quantities  m  fine  ounces.  Silver  values  are  average  commercial  values  for  year  and 
not  coinage  value.  Copper  production  1880,  from  Tenth  Census,  vol.  15,  p.  800, 1900-1904.  Copper  values 
are  based  on  average  for  year. 

PRODUCTION. 

The  production  and  value  of  gold,  silver,  and  copper  for  1907  and 
1908  are  shown  in  the  following  table: 

Mine  production  of  gold,  silver,  and  copper  in  Alaska^  1907-8. 


1907. 


Quantity.       Value, 


1908. 


Quantity.       Value.       Quantity.      Value, 


I 


Decrease. 


Gold fine  ounces. .   936,043. 81 

Sflver * do....    149,784.00 

Copper pounds.  .|6,308,786.00 


$19,349,743 

98,857 

1,261,757 


933,290.07 

135,672.00 

4,585,362.00 


$19,292,818 
0  71,906 
6605,267 


2,753.74 

14,112.00 

1,723,424.00 


$56,925 

26,951 

656,490 


a  Silver  is  valued  at  53  cents  per  fine  ounce.  t>  Copper  is  valued  at  13.2  cents  per  pound. 

The  value  of  gold  production  of  Alaska  in  1908  is  estimated  at 
$19,292,818  and  that  of  silver  at  $71,906,  and  the  number  of  ounces 
of  gold  at  933,290.07  and  of  silver  at  135,672.  In  1907  the  output 
of  gold  was  valued  at  $19,349,743.  Though  the  total  gold  production 
was  about  the  same  in  the  two  years,  there  was  in  fact  a  large  decrease 
in  the  placer  production  of  1908  as  compared  with  that  of  1907;  but 
this  was  in  a  large  measure  compensated  oy  the  increase  in  the  output 
of  the  auriferous  lodes.  The  copper  output  of  Alaska  for  1908  was 
4,585,362  pounds,  valued  at  $605,267,  a  decrease  from  1907  of 
1,723,424  pounds.  Though  the  output  of  metallic  copper  in  1908 
was  less  than  in  1907,  there  was  much  more  systematic  prospecting 
for  copper  ores. 

Mine  production  of  gold,  silver,  and  copper  in  Alaska,  1908,  by  districts. 


District. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Pacific  coast  belt,  including  south- 
eastern Alaska  and  Prince  Wil- 
liam Sound 

Copper  River  and  Cook  Iniet 

Yukon  Basin 

Fineouneet. 
166,812.39 
19,422.56 
499,375.12 
247,680.00 

$3,448,318 

401,500 

10,323,000. 

5,120,000 

Fineouneet. 

65,760 

1,467 

47,868 

20,577 

$34,853 

777 

26,371 

10,905 

Pounds. 
4,585,362 

$605,267 

Seward  Penfninila 

933,290.07 

19,292,818 

135,672 

71,906 

4,685,362 

605,267 
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In  the  following  table  the  gold  production  of  1907  and  1908  is 
shown  by  districts: 

Valw  of  gold  production  in  Alaska  in  1907  and  1908,  hy  dutrictM, 


District. 

1907 

1908. 

Incro— B 
(-l-)ord». 

CrBM8(-). 

Pacific  coast  belt,  including  southeastern  Alaska  and  Prince  Wil- 
liam Sound 

12,891,743 

276,000 

9,183,000 

7,000,000 

$3,448,318 

40i;600 

10,823,000 

6,130,000 

•4-  $566,575 
+    126,600 

Copper  River  and  Cook  Inlet  regions 

YuEn  Basin 

+1,140,000 
-1,880,000 

Seward  Pentnsnl^ 

' 

19,349,743 

19,292,818 

-      66,926 

With  regard  to  the  source  of  the  metals  according  to  character  of 
deposits,  the  gold  placers  are  still  by  far  the  largest  producers,  more 
than  three-quartera  of  the  entire  output  being  credited  to  this  source. 
The  siliceous  ores  are  next  in  value  of  product,  and  the  copper  lode 
mines  last.  The  value  of  the  gold  production  from  the  auriferous 
lode  mines  was  $2,764,885  in  1907  and  $3,357,335  in  1908,  an  increase 
of  $592,450,  which  is  to  be  credited  to  the  mining  operations  in  the 
Juneau  district. 

In  the  following  table  the  source  of  the  precious  metals  is  indicated: 

Sources  of  gold ^  silver j  and  copper  in  Alaska ,  1908 ,  by  kinds  of  ore. 


Tonnage. 

Gold. 

SUver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Qoantlty. 

Value. 

Sllicoous  ore55 

Short  tons. 

1,477,436 

51,509 

Fine  ounces. 

102,411.08 

2,296.99 

768.582.00 

$3,357,335 

47,483 

15,888,000 

Fine  ounces. 
31,966 
33,602 
70,104 

$16,942 
17,809 
37,166 

PMMdff. 

Copper  ores 

Placers 

4,685,362 

$606,267 

1,528,945  1  933,290.07 

19,292,818 

135,672 

71,906 

4,685,362        006,267 

Twelve  auriferous  lode  mines  were  productive  in  1908  as  compared 
with  13  in  1907.  Operators  of  8  copper  mines  made  shipments  of 
ore  as  compared  with  13  in  1907. 

The  tonnage  of  all  the  lode  mines  in  1908  was  1,528,945  short  tons, 
an  increase  of  220,379  tons  over  that  of  1907.  Of  siliceous  ores 
1,477,436  tons  were  mined,  of  which  1,367,920  tons  came  from  the 
Treaclwell  group  at  Juneau.  The  average  gold  and  silver  extraction 
from  all  siliceous  oies  was  S2.28  per  ton.  For  the  109,516  tons  of 
siliceous  ores  other  than  those  from  the  Treadwell  group  the  gold  and 
silver  value  recoveied  was  83.33  a  ton.  The  content  of  silver  in 
siliceous  ores  was  less  than  1  per  cent  of  the  value  of  the  ore.  A 
total  of  51,500  tons  of  copper  ores  yielded  an  average  value  of  $1.26 
per  ton  in  gold  and  silvei',  and  4.45  per  cent  of  copper. 

It  is  estimated  tliat  during  the  summer  of  1908,  770  placer  mines 
were  on  a  productive  basis,  and  there  were  probably  500  during  the 
preceding  winter.  A  careful  compilation  of  all  the  data  indicates 
that  there  were  about  4,400  men  engaged  in  productive  placer  mining 
during  the  sumnicr  of  lOOS  and  about  2,000  more  in  prospecting  and 
development  work. 
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REVIEW  BT  DISTRICTS. 


PACIFIC  COAST  BELT. 

SOUTHEASTERN  ALASKA. 


The  output  of  the  gold  mines  in  southeastern  Alaska  during  1908 
showed  an  increase  ot  nearly  $500,000  above  that  of  1907,  though 
compared  with  the  production  of  1906  it  decreased  about  $50,000. 
On  the  other  hand,  the  copper  mines,  including  those  of  Prince 
William  Soimd,  showed  a  decrease  of  1,723,424  pounds  from  the  out- 
put of  1907  and  a  decrease  of  1,286,449  from  that  of  1906.  The 
mcrease  in  the  gold  output  was  from  the  mines  of  the  Juneau  district. 
The  decrease  in  the  copper  output  was  caused  by  the  decUne  in  the 
price  of  the  metal,  which  led  to  the  closing  down  of  some  of  the 
principal  copper  producers  in  the  Ketchikan  district  and  a  suspension 
of  operations  at  other  mines  for  a  portion  of  the  year. 

Juneau  district. — The  mines  in  the  Juneau  district  productive 
during  1908  were  the  Treadwell  group,  the  Alaska-Juneau,  the 
Perseverance,  Eagle  River,  JuaUn,  and  Crystal  mines. 

The  Treadwell  mine  has  been  opened  largely  on  the  1,450-foot 
level,  which  will  be  used  as  a  base  level  for  deeper  exploration,  and  to 
which  the  Seven  Himdred  Foot  and  the  Mexican  snafts  will  be  ex- 
tended. Below  this  level  the  shafts  will  be  incUned  to  follow  the  dip 
of  the  ore  body.  On  the  Seven  Himdred  Foot  claim  the  100-stamp 
mill  was  reconstructed  and  put  in  operation  early  in  February.  A 
new  shaft  house  was  built,  tne  shaft  was  extended  to  the  1,450-foot 
level,  and  the  1,250-foot  level  was  partly  developed.  At  the  Mexican 
mine  the  extension  of  the  shaft  was  in  progress,  and  development 
work  was  continued  on  the  1,100-foot  level.  At  the  Ready  !BuUion 
mine  the  1,500-foot  level  was  developed,  and  the  750-foot  level  was 
extended  to  explore  the  south  ore  boay  exposed  on  the  surface.  The 
stamp  mills  at  these  mines  were  in  continuous  operation  through- 
out tne  year.  The  use  of  oil  in  place  of  coal  for  all  purposes  has 
reduced  the  fuel  expense  considerably,  and  the  supply  of  water 
has  been  increased  by  building  dams  on  Ready  Bullion  and  Fish 
creeks.  Work  is  beinjg  advanced  to  obtain  power  from  Turner  Lake, 
on  the  east  side  of  Taku  Inlet,  a  distance  of  18  miles  from  Treadwell. 

Considerable  progress  was  made  at  the  Perseverance  mine  this 
year,  though  operations  were  handicapped  by  a  lack  of  suflGicient 
power.  Development  work  was  carried  on  throughout  the  vear,  and 
the  main  ore  body  was  opened  at  the  tunnel  level  tor  a  length  of  1 .500 
feet,  its  width  varying  from  60  to  100  feet.  The  100-stamp  mill  of 
the  property  was  started  June  1  and  was  operated  continuously  imtil 
the  end  of  October. 

At  the  Alaska-Juneau  mine  mining  was  renewed  the  last  of  June 
and  continued  until  the  middle  of  October,  and  during  this  period 
the  30-stamp  mill  on  the  property  was  in  continuous  operation.  The 
ore  milled  was  derived  principally  from  the  open  pits,  and  the  mine 
developments  consisted  in  extending  a  raise  from  the  upper-pit 
tunnel  to  connect  with  the  upper  pit.  Operations  at  the  Ebner  mine 
were  suspended  throughout  the  year  pending  a  sale  of  the  property. 

Placer  Tnining  was  in  progress  in  Siiverbow  basin  for  several  weeks 
early  in  the  summer,  but  a  lack  of  equipment  prevented  extensive 
operations,  ^nd  Uttle  was  accomplished. 
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At  the  Eaele  River  mine  developmtats  ware  adyaoced  _ 

the  year,  ana  the  quartz  veins  which  are  displaced  by  faults,  emimag 
much  difficulty  in  their  exploration,  have  been  located  f  arfliar  to  the 
east  on  the  various  tunnel  levels.  The  20H9tamp  mfll,  wfaieh  wis 
supplied  with  ore  principally  from  the  upper  mine  leveky  has  bem  in 
in  continuous  operation  throughout  the  year  Enoouniging  nnltB 
are  reported  from  the  Yankee  basin  prospects  and  from  other  prop- 
erties within  the  Juneau  gold  belt. 

The  Jualin  mine,  the  only  property  in  the  Bemen  Bay 
mining  was  done  during  1908,  was  worked  under  lease  by  * 
crew  during  the  winter  and  spring  months.    Early  in  the  am 
however,  these  operations  were  suefpended,  and  the  property  has 
since  been  idle. 

The  mines  south  of  Juneau  have  been  inactive  during  the  year, 
except  the  Crystal  mine,  at  Port  Snettishami  when  work  was  in 
progress  from  April  until  November.  The  Inetajmi  mill  was  in 
operation  for  fifty  days,  and  an  average  of  15  tons  a  day  was  troatod 
during  this  time. 

Estchikan  district. — ^little  interest  was  shown  in  ffdid  minea  and 
prospects  in  the  Ketchikan  district  during  the  year^  and.  eoEoept  for 
the  gold  contained  in  the  copper  ores,  the  proauptum  of  this  metal 
was  very  small.  The  important  mines  are  developing  coppw  depoaitB^ 
but  because  of  the  adverse  conditions  in  the  metal  idbAA  the  oqvper 
production  of  this  district  was  3,005,399  pounds— -a  deoraaae  of 
1,753,415  poimds  below  that  of  1907. 

The  Mount  Andrew  and  Rush  and  Brown  mines  were  idle  ihioag)i- 
out  the  year.  Mining  was  resumed  in  August  at  the  Mamie  and 
Stevenstown  mines,  and  a  relatively  large  tonnag»  of  ore  derived 
from  them  was  treated  at  the  Hadley  smelter.  Elxplorations  at  these 
mines  are  to  be  advanced  during  the  winter  months,  though  the 
smelter  at  Hadley  will  suspend  operations  and  probaUy  no  ore  will 
be  shipped.  The  largest  production  and  most  extensive  develop- 
ments during  the  year  were  those  made  at  the  Jumbo  mine,  near 
Sulzer.  The  operations  on  this  propert]^  were  confined  to  the  sul- 
phide deposits  at  the  head  of  Jimibo  basin.  The  Niblack  mine  was 
operated  from  April  15  to  October  30,  during  which  period  a  shaft 
was  sunk  to  a  depth  of  350  feet  and  the  developments  ware  extended 
to  a  300-foot  level.  At  the  It  mine,  on  E^asaan  Peninsulai  mining 
operations  were  begun  in  the  spring  and  some  hi^h-grade  ore  was 
developed.  A  tramway  1  mile  lon^  was  built  to  tidewater,  a  shaft 
was  erected,  and  ore  shipments  werebe^un  in  the  first  part  of  October, 

Sitha  mining  district — ^The  principal  mining  interests  in  the  Sitka 
district  are  in  the  vicinity  of  Klag  Bay,  on  the  west  coast  of  CSufihagoC 
Island,  at  the  De  Groff  mine.  On  this  property  two  ore  ahooto 
within  a  quartz  vein  have  been  developed  at  three  different  leveb  by 
tunnels  following  the  vein.  The  4-stamp  mill  on  the  oropinrty  was 
operated  the  greater  part  of  the  year,  and  a  considerable  gold  pro* 
duction  was  reported. 

COASTAL  BEGION  FBOM  GROSS  SOUND  TO  ALASKA  WMXDntUULm 

The  mining  of  beach  placers  at  Yaktag  and  on  Kodiak  and  Fopof 
islands  continues  in  a  small  way,  with  an  output  not  exceedutg 
$30,000  in  value  annually. 

Two  mines  on  Prince  WiUiam  Soimd,  the  Bonansa  and  the  Glad- 
haugh,  were  operated  for  most  of  the  year,  and  operators  of  several 
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other  properties  made  small  shipments.  There  was  also  a  large 
amoimt  of  prospecting,  and  some  discoveries  were  made  on  Fidalgo 
Bay  and  on  the  east  side  of  Cordova  Bay.  Of  significance  is  the  dis- 
covery" of  a  quartz  vein  carrying  gold  values  on  Jack  Pot  Bay  on  the 
western  side  of  Prince  William  Sound. 

The  mineral  production  of  the  district  is  shown  in  the  following 
table.  The  figures  for  the  years  previous  to  1905  are  only  approxi- 
mations, for  it  was  not  imtil  that  year  that  the  Survey  began  the 
collection  of  statistics  directly  from  the  producers. 

Mineral  jrrodvjction  on  Prince  William  Sound,  1900-1908. 


' 

Gold.a 

Silver.a 

Copper. 

Percent- 
age of 

Year. 

QaaoUty. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

copper 
per  ton 
of  ore. 

1900 

Finewmeet. 
I 

Fineowmus. 

Poanis. 

250,000 

360,000 
1,200,000 
2,043,686 
1,580,379 
1,521,340 
1,489,972 
1,324,963 

$40,000 

41,000 
156,000 
275,676 
246,539 
293,600 
309,394 
174,895 

1901 

1902 

/ 

1903 ^ 

1904 

1906 

1906 

870.75 

1,156.00 

56.75 

$18,000 

23,899 

1,173 

14 
7,900 
8,964 

$9 
5,214 
4,745 

4.1 

1907 

4.4 

igog 

4.9 

9,769,240 

1,537,104 

4.4 

a  Statistics  for  gold  and  silver  output  are  only  available  since  1905. 

During  1908  considerable  work  was  done  on  copper  and  gold  bear- 
ing lodes  in  the  eastern  part  of  the  Kenai  Peninsula,  notably  near 
Seward  and  Port  Dick.  Sir[iilar  occurrences  are  also  reported  from 
Kodiak  Island,  which  appears  to  lie  in  the  same  belt.  Some  produc- 
tive work  was  done  at  the  Apollo  Mine  on  Unga  Island  and  other 
deposits  of  the  vicinity  were  systematically  prospected. 

COPPER  RIVER  BASIN. 

Placer  mining  was  continued  during  1908  in  the  Nizina  and  Chis- 
tochina  districts  with  a  total  production  of  about  $150,000  in  value. 
Systematic  developments  of  copper  deposits  were  continued  at  the 
Bonanza  mine  and  on  properties  located  on  McCarty,  Nugget,  and 
Elliott  creeks  and  on  the  Kotsina  River,  as  well  as  at  various  other 
places.  The  Copper  River  Railway  Company  completed  its  line  to 
Abercrombie  Rapids  where  connection  is  made  with  steamboats 
navigating  the  river  above. 

Some  work  was  also  done  in  the  Nabesna-White  River  belt.  Both 
^old  and  copper  bearing  lodes  have  been  foimd  in  this  region,  but 
it  is  relatively  little  developed. 

COOK  IVLET-SUSITNA  REGION. 

The  region  tributary  to  Cook  Inlet  and  drained  by  the  Susitna, 
includes  the  Sunrise,  Willow  Creek,  Yentna,  and  Valdez  placer  dis- 
tricts, which  in  1908  made  a  total  production  valued  at  about 
$250,000.  There  was  little  activity  m  the  Sunrise  district.  In 
Willow  Creek  interest  centered  on  the  discovery  of  gold-bearing  quartz 

•  Onnt,  U.  8.,  Gold  on  Prince  William  Sound;  Bull.  U.  8.  GeoL  Bumif  No.  m  ~ 
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veins,  the  ores  from  wliich  were  treated  in  a  small  way  with  a 
3-stamp  mill.  There  was  considerable  mining  on  Valdez  Creek  and 
in  the  x  entna  district.  Important  for  these  districts  was  the  estab- 
lishment of  steamboat  service  on  the  Susitna  and  the  building  of  a 
trail  from  Tumagain  Arm  to  Kenai  Lake  where  connection  is  made 
with  the  Alaska  Central  Railway. 

YUKON   BASIN. 

The  increased  output  of  gold  from  the  Yukon  basin  must  be 
credited  to  the  Fairbanks  district,  as  in  all  the  other  districts,  except 
in  the  Ko^^ukuk,  the  low  water  during  the  summer  led  to  a  decrease 
in  production.  Outside  of  the  Fairbanks  district  the  most  significant 
features  of  the  mining  industry  were  the  successful  operation  of 
dredges  in  the  Fortymile  district,  the  discoverv  of  some  new  gold- 
bearing  creeks  in  the  Hot  Spring  region,  the  finding  of  auriferous 
gravels  in  the  Beaver  Creek  basin,  and  the  exploitation  of  some  deep 
gravels  carrying  a  high  gold  tenor  in  the  Koyukuk  district. 

Fairbanks  district, — The  total  production  for  the  Fairbanks  district 
for  1908  was  valued  at  about  $9,200,000.  About  300  different  mining 
plants  were  in  operation  during  the  summer  of  1908,  employing 
probably  1,500  men.  About  75  miles  of  creek  have  been  found 
more  or  less  productive.  At  least  80  per  cent  of  this  pay  streak 
extends  40  feet  in  depth. 

During  1908  some  promising  auriferous  lodes  were  found  in  tliis 
field,  lliere  appear  to  be  mineralized  zones  in  the  schists  which  are 
permeated  witli  small  quartz  stringers,  some  of  which  carry  free 
gold.  So  far  as  developed  these  occurrences  seem  to  lie  in  the  granite 
contact  zones.  The  most  })romising  discoveries  are  reported  to  be 
tliosc*.  in  the  headwater  region  of  Cleary  and  Coldstream  creeks. 

Fortymile  district. — The  gold  output  of  the  Fortvmile  district  was 
probably  about  $160,000  in  value,  though  reliable  figures  are  not 
avnihible.  Two  dredges  were  operated  for  a  part  of  the  season  on 
Walker  Fork,  and  a  smaller  dreage  on  Fortymile  near  the  inter- 
national boundary. 

(>ircU  precinct. — ^The  estimated  value  of  the  gold  output  of  the 
Circle  precinct  during  1908  was  8175,000,  nearly  half  of  wliich  was 
taken  ()ut  during  the  winter.  The  ccmstruction  of  the  wagon  road 
from  Circle*,  to  the  Birch  Creek  digjrings,  now  in  progress,  and  the 
wireless  station  already  installed  will  help  the  development  of  this 
field  very  much.  Dry  weather  seriously  impaired  operations  in  this 
district.  The  hydraulic  plant  on  Eagle  was  in  operation  only  a  nart 
of  llie  time.  A  G-inih*  ditch  was  completed  to  bring  water  from 
Bonanza,  a  tributary  of  Porcupine  Creek,  to  Mammoth  Creek,  where 
a  hydraulic  ])lant  is  being  installed.  Auriferous  gravels  were  found 
on  Lo|)er  and  Bachelor  creeks,  both  in  the  Beaver  Creek  basin,  during 
lOOX,  and  give  promise  of  extending  the  productive  areas. 

(Ik hd-Salchi-TcnderJoot  ngions, — ^The  reported  discovery  of  rich 
placers  in  the  Chena  basin  in  1007  has  not  been  verified  by  later  pros- 
pecting, though  tlie  field  is  kno\Mi  to  be  auriferous.  The  placers  of 
the  Salcha  and  tli(»  Tenderfoot  basins  were  operated  inlOOS^with  a 
production  of  about  8250,000. 

Nil  rn  part- 1  lot  Sprinrjs  dis-trui. — Mining  was  almost  entirely  sus- 
pended in  this  district  during  Juh^  and  August  on  account  of  the  low- 
water  conditions. 
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The  most  important  developments  were  in  the  southern  part  of 
the  field.  Here  considerable  work  was  done  on  Thanksgiving  and 
Pioneer  creeks,  and,  during  the  previous  winter,  on  SuUivan  Creek. 
The  total  production  is  estimated  at  $200,000  in  value. 

Bonnifietd  and  Kantishna  regions. — There  was  but  little  work  done 
in  the  isolated  Bonnifield  and  Kantishna  regions.  Of  significance  is 
•  the  finding  of  BH  auriferous  quartz  vein  in  the  Bonnineld,  of  suf- 
ficient size  and  value  to  lead  to  the  erection  of  a  small  stamp  mill. 

ChandUiT'  Koyukuk  district. — There  was  nothing  of  importance  in  the 
Chandlar  district  except  the  reported  discovery  of  an  auriferous  auartz 
vein  on  Big  Creek.  As  a  result  of  the  finding  of  rich  gravel  on  Nolan 
Creek  in  1907  there  was  much  activity  in  the  Koyu&ik  district,  but 
no  important  discoveries  were  reported.  The  total  production  of  this 
entire  field  during  1908  was  about  $250,000  in  value. 

Ixmer  Yukon  and  Kuskohwim  regions. — ^The  Iimoko  district  con- 
tinues to  attract  prospectors,  and  some  encouraging  prospects  have 
been  foimd.  A  little  work  was  done  on  about  25  claims  located  on 
Gaines,  Ophir,  and  Little  creeks,  but  only  4  of  these  have  made  any 
considerable  output.  The  total  production  for  1908  is  estimated  to 
have  had  a  value  of  about  $70,000.  Placer  gold  has  also  been  found 
on  Ruby  Creek  and  Gold  Moimt,  both  near  the  Yukon,  and  on  the 
Tuluksuk,  a  tributary  of  the  lower  Kuskokwim.  All  of  these  dis- 
coveries appear  to  lie  in  the  same  general  belt. 

Norton  Sound. — Bonanza  Creek  continues  to  be  the  scene  of  the 
only  productive  placer  mining  in  the  Norton  Sound  region. 

SEWARD  PENINSULA. 

Gold  mining  on  the  Seward  Peninsula  was  much  less  active  during 
1908  than  in  1907.  This  condition  is  reflected  in  the  difference 
between  the  gold  output  of  $7,000,000  in  1907  and  of  only  $5,100,000 
in  1908.  The  cause  of  this  declinejwras  due  in  part  to  the  very  dry 
season  which  prevented  sluicing  tmroughout  much  of  the  summer, 
but  also  to  the  exhaustion  of  the  placers  of  the  third  beach  line.  It 
will  take  several  years  of  preparation  for  mining  the  gravels  of  lesser 
gold  tenor  which  have  been  almost  entirely  neglected. 

The  only  established  lode-mining  enterprise  of  the  peninsula,  the 
Hurrah  mme,  was  not  operated  during  tne  year,  though  there  was 
considerable  work  done  on  some  prospects,  some  of  which  made  a 
smaJl  output. 

Some  new  beach  deposits  were  foimd  at  Nome  during  the  winter 
of  1907-8,  but  little  is  known  of  their  extent  or  richness.  One  dredge 
was  operated  on  Solomon  River  throughout  the  open  season,  and  a 
secona  one  for  about  six  weeks.  A  dredge  was  laimched  on  Bourbon 
Creek,  but  was  soon  after  wrecked.  Some  other  dredges  are  imder 
construction.  A  1.500-foot  tunnel  has  been  completed  near  the 
mouth  of  Iron  Creek  as  a  part  of  a  large  project  to  handle  the  gravels 
of  that  stream.  Besides  the  2  dredges  mentioned,  there  was  much 
mining  activity  on  Solomon  River,  including  the  operations  of  2 
small  oipper  dredges  and  1  steam  shovel.  There  was  out  little  work 
done  in  tne  Coimcil  and  Kugerok  districts,  but  in  the  Fairhaven  dis- 
trict there  was  much  more  activity. 

Koibuk  district. — The  gold-bearing  gravels  of  Shingnek  and  Dahl 
creeks  continue  to  be  worked  in  a  small  way.  Some  copper  and 
sQver-bearing  lodes  are  said  to  occur  in  the  same  field. 


2Sr)  MINEKAL   HESOrilCES. 

ARIZONA. 

By  V.  ('.  IIeikeh. 

PRODUCTION. 

The  Arizona  output  in  1008  of  ^olii,  silver,  copper,  lead,  and  zinr 
was  vaIuo«I  at  $41, SI  1,075.  This  appjepite  results  from  the  n»[H»rt.- 
made  by  810  mine  operators,  inrhulin^  31  placers.  CopiMT  maMi- 
tutes  00  per  cent  of  the  total  value  of  the  metals.  Gold,  silver.  ]«'.vi. 
and  zinc  follow  in  rank  in  order  nanic<l.  The  <leereases  in  cjunntitv 
of  metal  were  maile  in  jrold  an<l  lead  only.  Copper  showe*]  tin- 
notal)le  increase  in  quantity  of  30,078,044  pounds  m  HHI8  over  ihiit 
produced  in  1007,  hut  it  showed  a  heavy  decrease  in  total  value.  In 
the  <|uantity  of  pold  pnuluced  in  1008  Yavapai  County  le«l:  C^K-hi"^ 
Comity  was  first  in  copper,  silver,  and  lead;  and  in  zinc  Moha\i* 
and  Cochise  counties  greatly  increased  the  output  of  1007.  Pniun- 
ncnt  as  a  producer  of  gold  was  tlie  Cniteil  Verde  mine  in  Yavapm 
Ct>unty,foIlowetI  hy  the  King  of  Arizona  mine  in  Yuma  (*ounty.  ih*» 
first  producing  only  copper  ore  and  the  secoml  <lry  silice«>u8  cire.  A 
larg<*  part  of  the  total  silver  was  produced  fnun  the  eop|>er  iire  nf 
tlie  Copper  Queen  mines  in  Cochise  County  an<l  the  Cniteil  Verije- 
mint*  in  i  avapai. 

At  milling  plants  treating  principally  gohl  and  silver  onw  ■J24.J7m 
tons  of  ore  were  treiited.  including  04,148  tons  of  old  tailings,  uhi«'Ii 
yicldcfl  in  hullion  nearly  half  the  gold  ami  one-fourth  nf  the  ^i^t•r 
produccfl  in  Arizona  in  lOOS.  Although  there  was  an  increa>i>  <'f 
LM.*J7r)  tons  in  the  tjuantity  of  gold  and  silver  ores  treated,  the  ii«t.il- 
show  slightly  less  gold  and  more  silver  recovere<l.  The  ore  tnMi«<i 
at  concentration  mills  in  lOOS  ntiKmntcd  to  1,454.767  tons  in  (juaniii;* 
wliith  was  onc-tcnth  greater  than  in  I0t)7.  The  concf*ntrat«*>  li-ii- 
tainiuLr  goM.  silver.  (M>j)per.  leatl.  and  zinc  aggregated  I'.VJ.fiO.'j  i-.n-. 
valuetl  at  ^s.^orLiHiS.  or  a  lotrfl  aviTage  value  of  $33. tw  per  t-n. 
Half  of  the  ore  mini'd  in  lOOS  was  treated  at  smelters.  It  aggre^:il»»«l 
l.sln.oTN  tons.  vahnMl  at  S:>0.(»JS,lt"»o  for  the  gohl.  silver.  co|>p«'r.  l\i*\. 
and  zinc,  ami  it  averagetl  .Slt'».0:^  in  value  per  ton.  The  metal  « -n- 
teins  <if  II.S.tiT.")  Ions  of  old  slag,  whicli  w«Te  resmelte^l,  are  inclii'iid 
in  the  enidt^-ore  tt»tals.  Ct>m|»are<l  with  tli«»  figures  of  1*M)7  llie  li«n- 
UML'e  of  ore  siiifltetl  inerease<l  i^s.NOS  tons  in  lOOS. 

The  statement  of  |>rodu<'tion  for  10(»7  and  lOOS,  showing  incn'a>r 
ami  d«Trea>e  and  valucjl  at  each  y«'ar's  average  conunen*ial  prico 
is  !i>  follow^: 
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Arizona  had  8  of  its  smelting  plants  in  operation  during  1908,  dis- 
tributed, by  counties,  as  follows:  Cochise,  2;  Gila,  1;  Graham,  3; 
Pima,  1 ;  and  Yavapai,  1.  All  of  these  smelters  treated  copper  ores. 
Five  of  them  did  a  custom  business,  besides  treating  ores  from  prop- 
erties owned  bjr  the  same  interests.  About  half  the  ore  mmed  m 
Arizona  was  directly  smelted,  about  four-tenths  was  concentrated, 
and  the  remainder  was  treated  at  mills  using  either  cyanide  or  amal- 
gamation processes.  Although  there  are  3  plants  equipped  for  lead 
smelting  in  the  Territory,  none  of  them  was  in  operation,  and  the 
lead-bearing  ores  were  smpped  to  Needles,  Selby,  and  El  Paso. 

ORE   PRODUCTION   IN    1908. 

The  quantity  of  ore  sold  or  treated  in  Arizona  in  1908  was  3,696,938 
short  tons,  inlucding  a  relatively  small  quantity  of  old  tailings  and  slag. 
Compared  with  1907  the  production  increased  129,805  tons  in  quantity, 
and  decreased  in  value  per  ^n  from  $15.55  in  1907  to  $11.30  in  1908. 
Production  of  siliceous  ore  increased  from  357,005  tons  in  1907  to 
375,500  tons  in  1908.  The  greatest  quantity  of  this  kind  of  ore  was 
produced  in  Cochise  County.  Copper  ore  increased  from  3,191,125 
tons  in  1907  to  3,315,140  tons  m  1908.  Graham  County  had  the 
greatest  output  of  copper  ore,  Cochise  County  following.  The  pro- 
duction of  lead  ore  decreased  from  17,364  tons  in  1907  to  5,519 
tons  in  1908  and  zinc  ore  increased  from  31  tons  in  1907  to  695  tons 
in  1908.  The  average  yield  per  ton  of  gold  and  silver  in  siliceous 
ore  in  1908  was  $5.32  as  against  $6.47  in  1907;  in  copper  ore,  54  cents 
as  against  56  cents  in  1907;  in  lead  ore,  $15.64  as  against  $6.73  in 
1907;  and  in  copper-lead  ore,  $23.50  as  against  $15.20  in  1907. 

The  total  tonnage,  by  kinds  of  ore,  sold  or  treated  in  each  county 
of  Arizona  during  1908  is  shown  in  the  following  table: 

Stibdivition  of  tonnage  of  ore  sold  or  treated  in  Arizona  in  1908 ^  by  counties y  in  short  tons. 


County. 

Siliceous 
ore. 

Copper 
ore. 

Lead 
ore. 

Zinc 
ore. 

Copper- 
lead- 
zinc 
ore. 

Copper- 
lead 
ore. 

Total. 

CocbH^ 

131,287' 

3,317 

68 

2,589 

75,085 

196 

3,433 

497 

81,499 

77,629 

1,000,709 

94 

442,238 

1,505,655 

569 

132,285 

417 

403 

232,538 

232 

4,666 

1 

1,136,662 
3,411 

Coconino  and  Maiioop&. 

,- 

Oto 

78 
43 
359 
138 
46 
52 
76 
61 

1 

"  "695'!!]!!!!! 

46 

AAO  Asn 

Graham 

1,508;^ 

76,708 

38        132,657 

3,896 

1             952 

Mohave 

P1n»i^ 

pffiAi                   

SantA  Cnu 

Yavapai 

.^14.  11.^ 

Yuma 



77,822 

Total 

375,500 
$5.32 

3,315.140 
10.53 

5,519 
$15.64 

695  ! 

$2.91    

84 
$23.49 

3,696,938 

Value  per  ton  in  gold  and  silver 

GOLD. 

The  gold  output  of  Arizona  for  1908,  as  reported  by  the  producers, 
aggregated  117,646.89  fine  ounces,  valued  at  $2,431,977.  Compared 
with  the  figures  of  1907,  this  indicates  a  decrease  of  8,965.63  ounces 
in  quantity  and  of  $185,336  in  value.  The  principal  gold-producing 
mines  are  located  in  Yavapai,  Mohave,  Cochise,  and  Yuma  counties. 
Decreased  production  is  noted  in  all  of  the  counties  except  Cochise 
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and  Yuma.  Mohave  Coiinty  shows  the  greatest  decreMe  in  1908| 
due  to  the  diminished  output  of  the  Gold  Boads  property.  Neariv 
half  of  the  gold  produced  m  Arizona  was  extracted  man  ore  treated 
at  61  gold  and  silver  mills,  a^e^tinff  224,270  tonSi  yieldiDg  65^6.31 
ounces  of  gold,  and  averagmg  m  value  per  ton  SS.OO.^  Some  of  the 
ores  treated  in  these  mills  contained  base  metab,  which  wera  saved 
by  concentration,  and  9,018  tons  of  such  ores  contained  coppeTi  lead, 
and  zdnc,  and  yielded  658  tons  of  lead-copper  concentrates^  averaging 
$14.10  per  ton  in  gold.  From  6.366  tons  of  ore.  containing  dnall 
quantities  of  lead,  mere  were  produced  243  tons  of  lead  conoentratey 
averaging  $131.68  per  ton  in  gold.  From  ores  containing  auriferous 
iron  pyrite,  5,631  tons  of  concentrate  yielded  an  average  of  $26.23 
per  ton  in  gold.  All  but  30  tons  of  the  ore  that  moduoed  ooncen- 
trate  as  weU  as  bullion  was  the  vield  of  mines  in  x  avapai  County. 
Mills  in  Arizona,  equipped  only  tor  concentration,  treated  1,464,767 
tons  and  saved  252,605  tons  of  concentrates,  containing  12,624^ 
ounces  of  gold,  valued  at  $260,966,  or  dk  average  valne  per  ton  of 
$1.03.  The  concentrates  were  of  two  kinds,  one  containing  ohieftf 
copper  and  the  other  lead.  The  copper  concentrates  eontaiMd  little 
gold,  the  average  person  in  1908  of  the  total  tonnage  being  less  than 
3  cents.  The  largest  amount  of  gold  reported  per  ton  of  oonoen- 
trates  was  $30.59.  Lead  concentrates,  1,671  tons  in  qnantitv,  wen 
obtained  from  47,096  tons  of  ore,  which  produced  an  average  of  $20.87 
per  ton  of  concentrates,  or  a  total  of  1,671.62  ounoes  of  gdd.  In  the 
crude  ore  directly  smelted,  1,810,078  tons  in  quantity,  the  yield  in 
gold  was  48,172.04  ounces,  valued  at  $995,804,  or  an  average  value 
of  55  cents  per  ton.  The  gold  yield  from  the  placer  mining  in  1908 
amounted  to  $30,937,  a  decrease  of  $13,954  from  that  reported  in 
1907.  Yavapai,  Yuma,  and  Pima  coimties  produced  the  largest 
(][uantities  of  placer  gold,  most  of  which  was  recovered  by  diy  wash- 
ing and  some  sluicing.  The  small  dredge  on  Lynx  Creek,  in  x  avapai 
County,  did  not  operate,  but  on  Agua  Fna  River,  in  Maricopa  CSounty, 
material  was  hauled  for  the  construction  of  a  dredge. 

The  largest  gold  producers  in  1908,  named  in  oMer  of  importance, 
were  the  United  Verde,  in  Yavapai  Coimty;  the  King  of  Arizona,  in 
Yuma  County;  the  Confess,  at  Confess,  in  Yavapai  County;  and 
the  Tom  Reed,  near  Gold  Road,  in  Mohave  County.  Development 
work  has  been  started  on  the  Vulture  mine,  a  former  gold  producer, 
in  Maricopa  County. 


Source  of  gold  production  in  A 

rizona  by  hinds  of  ore  in  1908,  hy  eoitnlMt,  in  fine  ounem. 

County. 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

Lead 
ofe. 

Zlno 
ore. 

en. 

5 

TML 

Cochise 

8.71 
83.06 

7,451.49 

514. 19 

60.42 

397.21 

14,089.72 

99.25 

668.66 

54.84 

32,922.89 

17,264.99 

17,601.71 

2.36 

2,543.72 

959.47 

1.84 

141.63 

3.63 

5.65 

20,375.76 

104.80 

643.86 

*S2 

Coconino  and  Maricopa. . 

Gila 

7.81 

«LOI 

i;SS 

Graham 

31.83 

Mohave 

134.67 
0.73 
6.36 

80.00 

Pima 

201.00 
26.12 
14.42 
600.61 
470.83 

L« 

Pinal 

1M.tf 

Santa  Cnw 

aio 

TIlS 

Yavapai 

66.61 
.81 

SiSS 

Yuma 

"""""•"" 

1,496.58 

73,623.55 

41,640.36 

864.84 

80.00 

4L» 

m»iML» 
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Comparison  of  these  totals  for  1908  with  the  gold  output  for  1907 
is  as  follows: 

Mine  producHon  of  gold  in  Arizona  in  1907  and  1908 y  by  kinds  of  ore,  in  fine  ounces. 


Y«r. 

SUioeous 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc 
ore. 

Cop- 

zinc 
ore. 

Cop- 
ore. 

Total. 

MOT 

2,171.60 
1,496.68 

80,505.12 
73.523.55 

41,829.37 
41,640.36 

2,043.55 

864.84 

13.94 
80.00 

48.94 
41.56 

126,612.52 

1908 

117.646.89 

Increase  (-»-)  or 
decrease  (-).. 

-675.02 

-6,981.57 

-189.01 

-1,178.71 

+66.06 

-7.38 

-8,965.63 

SILVER. 

The  yield  of  silver  amounted  to  2,808,450  ounces,  valued  at 
$1,488,478.  Compared  with  the  figures  of  1907,  this  indicates  an 
increase  of  296,553  ounces  in  quantity  and  a  decrease  of  $169,374  in 
value.  The  output  of  silver  came  mainly  from  copper  ores,  from 
which  source  were  derived  1,777,266  ounces,  about  half  of  which,  or 
882,500  ounces,  was  from  copper  ores  produced  from  mines  in  Cochise 
0>unty,  and  from  that  kind  of  ore  over  one-fourth  more  silver  was 
produced  than  in  1907.  Sihceous  ores  produced  899,072  ounces,  or 
about  one-third  of  the  total.  This  output  was  77,294  ounces  less  than 
the  production  of  1907.  Silver  also  decreased  in  production  in  1908 
from  copper-lead  ore  and  copper-lead-zinc  ore.  The  largest  producers 
of  silver  in  1908  were  the  United  Verde,  in  Yavapai  County,  and  the 
Copper  Queen,  Commonwealth,  and  Tombstone  mines,  in  Cochise 
County.  The  last  was  first  in  production  in  1907,  but  fell  to  fourth 
in  1908.  The  crude  ore  treated  at  smelters,  .1,810,078  tons  in  quan- 
tity, yielded  2,075,262  ounces  of  silver,  averaging  1.15  ounces  per 
ton.  Gold  and  silver  mills  treated  224,270  tons  of  ore,  yielding 
516,367  ounces,  contained  in  buUion  from  amalgamation  and  cyanide 
operations,  and  averaging  2.30  ounces  per  ton.  These  mills,  some 
or  which  were  equipped  with  concentrators,  saved  three  kinds  of 
concentrate,  lead-copper,  lead,  and  iron  pyrite,  in  addition  to  the 
bullion  secured  by  amalgamation  and  cyanidation.  Of  the  first  kind 
of  concentrate  658  tons  were  saved,  yielding  8,920  ounces  of  silver, 
averaging  13.55  ounces  per  ton,  and  recovered  from  9,018  tons  of 
crude  ore.  Of  the  second,  243  tons  were  saved  with  12,843  ounces 
of  silver,  averaging  52.85  ounces  per  ton,  the  yield  of  6,366  tons  of 
crude  ore.  Of  the  third,  5,631  tons  of  concentrate  yielded  22,372 
ounces  of  silver,  averaging  3.97  ounces  per  ton.  The  fu^t  and  second 
kinds  of  concentrate  were  from  Yavapai  County,  and  the  third  was 
promiscuously  distributed.  At  concentration  nulls  252,605  tons  of 
concentrates  were  made,  yielding  205,444  ounces  of  silver,  or  an 
avera^  of  0.81  of  an  ounce  per  ton.  The  copper  concentrate  con- 
tained but  Uttle  silver.  Globe  district,  in  Gila  County,  reported  the 
largest  total  quantity.  The  average  recovery,  however,  from  Globe 
was  only  0.58  of  an  ounce  per  ton.  From  1,671  tons  of  lead  concen- 
trates, recovered  from  47,096  tons  of  ore  produced  in  Cochise,  Mohave, 
and  Yavapai  counties,  were  obtained  127,031  ounces  of  silver,  aver- 
aging 76.02  ounces  per  ton.     Cochise,  the  leading  county  in  silver 
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production,  is  credited  with  1,630,749  ounces,  valued  at  $864,297  in 
1908,  as  against  1,411,301  ounces,  valued  at  $931,459  in  1907,  an 
increase  of  219,448  ounces  in  quantity.  Tlus  and  Pima  County 
showed  the  largest  increases  in  silver  recorded  in  Arizona.  Develop- 
ment work  was  reported  on  the  famous  Stonewall  Jackson  mine, 
which,  previous  to  1887,  was  one  of  the  mostproductive  silver  mines 
in  Gila  County.  In  Pinal  County  the  Silver  King  mine  was  also  being 
developed.  Small  test  shipments  of  silver  ore  from  the  property 
were  made  in  1908. 

Source  of  silver  production  in  Arizona,  by  kinds  of  ore,  in  1908,  by  counties,  in  fins  ownees. 


County, 

Plaoera. 

Sllloeoiis 
ore. 

Copper 
die. 

Lead  ore. 

oce. 

Ota. 

ore. 

TotaL 

Cochise-, -.. 

1 
17 

339 

4S,34S 

2S,7a5 

2,763 

673 

105,009 
b.5ia 

822,M0 

m 

163,  M2 

76, 167 

3,120 

305,007 
3,187 
ti.lOS 

4S5,900 

i;iia 

110,416 

1,630,749 

Coronltio  ^4  Marioppa 

Oils ., 

34» 

379 

G,S63 
6,594 
1,672 
305 
1,^ 
2.1S5 

270 

154,900 

'Orfih.'^ni.    .  . . , ^  . 

8 

124,531 

Mohave                    

700 

39,427 

Ffma  *...^  ,.*,, 

22 
4 
1 

106 

1,SM 

214,179 

Plnul                         ,  ,,.,. 

5  436 

Sunta  Cruz 

440 

15,71S 

Yavapftl             .  ».  »  *,»., 

000,641 

Ytimii. , . 

9,91« 

25S 

89©, 07^ 

1,777,200 

139,050  1       700 

2,104 

a,a»,4fio 

Comparison  of  these  totals  for  1908  with  the  silver  output  for  1907 
is  as  follows : 


Mine  production  of  silver  in  Arizona  tJi  1907  and  1908,  by  kinds  of  ore,  in  fine  ounces. 


Year. 

SlUceous 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc 
ore. 

Copper- 
lead- 
zinc 
ore. 

Copper- 
lead 
ore. 

TotaL 

1907                 

305 
258 

976,600 
899,072 

1,416,964 
1,777,266 

112,923 
129,050 

510 
700 

1,728 

2,798 
2,104 

2,511,807 

190S 

Incroaso  (  +  )  or  de- 
croikso  ( — ) 

-107 

-77,528 

1 
4-360,302     +16,127 

1 

+181 

-1,728 

-094 

+296,558 

COPPER. 

In  1908  the  output  of  copper  in  Arizona  amoimted  to  285,858,133 
pounds,  valued  at  837,733,273.  Compared  with  the  figures  of  1907, 
this  was  an  incToase  of  3(),97S,644  pounds  in  quantity  and  a  decrease 
of  .S13,242,(')25  in  value.  Decreases  are  recorded  m  rinal,  Coconino, 
Yuma,  and  Maricopa  counties,  each  afTected  by  the  closing  of 
smelters  at  Humboldt,  in  Yavapai  County,  and  of  the  Saddle  l^un- 
tain  smelter  at  Christmas,  in  Gila  Coimty.  Santa  Cruz  County  also 
sufrered  by  the  closing  of  the  smelters  at  Washington  and  liowry. 
The  startint]^  of  operations  at  Sasco  by  the  Southern  Arizona  Smelting 
Company  and  the  additions  to  the  two  copper  smelters  at  Douglas 
contributed  largely  to  the  increased  output.  In  1908  Graham 
County  held  second  place  in  the  Territory  as  a  producer  of  copper, 
Gila  tliird,  and  Yavapai  fourth,  each  in  the  same  order  as  in  1907, 
but  with  a  greatly  increased  production.     Cochise  Coimty,  howeveti 
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is  credited  with  over  four-tenths  of  Arizona's  output,  or  126,554,764 
pounds.  Compared  with  the  figures  of  1907,  this  showed  an  increase 
in  1908  of  16^529,838  pounds,  and  forms  with  the  output  of  Graham 
County,  credited  with  an  increase  of  14,428,117  pounds,  the  largest 
part  of  the  copper  increase  in  Arizona.  The  ore  treated  at  smelters, 
or  1,810,078  tons,  which  included  lead  ore,  contained  215,469,458 
pounds  of  copper,  or  an  average  of  119  pounds  per  ton,  equivalent  to 
5.95  per  cent.  In  addition  to  the  crude  ore  treated  at  smelters, 
143,675  tons  of  old  slag  were  smelted,  and  yielded  9,146,486  pounds 
of  copper,  averaging  63.66  pounds,  or  3.18  per  cent  per  ton.  The 
total  quantity  of  concentrates  produced  in  Arizona  was  252,605  tons, 
of  which  248,376  tons,  or  about  nine-tenths,  contained  61,215,831 
poimds  of  copper,  an  average  of  250.5  pounds  per  ton,  or  12.52  per 
cent  of  copper.  The  concentrates  were  produced  in  the  following 
counties,  named  according  to  importance  of  output,  Graham,  Gila, 
Pima,  and  Yavapai,  and  represented  1,399,897  tons  of  crude  ore 
mined  and  concentrated,  but  they  did  not  include  ore  treated  at  gold 
and  silver  mills,  which  produced,  besides  bullion,  658  tons  of  con- 
centrates, containing  19,539  pounds,  and  averaging  per  ton  29.7 
pounds  of  copper,  which  were  produced  bj  4  properties  in  Big  Bug 
district,  in  Yavapai  County.  In  Globe  district  of  Gila  Coimty  the 
Miami  Copper  Company  reported  that  12,000,000  tons  of  2.5  per  cent 
copper  ore  have  been  developed.  Other  investigations  of  the  same 
character  are  being  made  near  Kelvin,  in  Pinal  County,  by  the  Ray 
Consolidated  and  other  companies. 

LEAD. 

The  output  of  lead  decreased  from  4,660,684  pounds,  valued  at 
$247,016,  m  1907,  to  3,008,583  pounds,  valued  at  $126,360  in  1908. 
Cochise  Countv  still  held  first  place  with  1,978,097  pounds,  and 
was  followed  by  Yavapai  County  with  362,334  poimds,  whereas 
Mohave  County  was  second  in  rank  for  1907.  The  last  county  took 
third  place  in  total  output,  which  decreased  from  1,229,654  pounds 
in  1907  to  254,013  poimds  in  1908.  Crude  ore  shipped  directly  to 
smelters  contained  about  two-thirds  of  the  total  output,  or  1,963,198 
pounds.  Concentrates,  containing  lead  produced  at  concentration 
mills,  aggregated  1,671  tons  and  contained  872,825  pounds  of  lead, 
averaging  522.3  pounds  of  lead  per  ton  of  concentrates,  or  26.11  per 
cent.  The  concentrates  were  produced  in  Cochise,  Yavapai,  and 
Mohave  counties,  named  in  order  of  importance  in  the  output  of  lead, 
and  represented  47,096  tons  of  crude  ore  mined  and  concentrated; 
this  quantity  does  not  include  some  ore  treated  at  gold  and  silver 
mills  containing  lead  which  was  saved  in  concentrates.  These 
aggr^ated  901  tons  and  contained  172,560  pounds  of  lead,  averaging 
191.5  pounds  per  ton.  Yavapai  County  mines  were  the  only  pro- 
ducers of  lead  in  concentrates,  which  came  from  mills  in  Big  Bug, 
Hassayampa,  Tiger,  and  Weaver  districts.  Two-thirds  of  the  lead 
concentrates  contained  some  copper.  Santa  Cruz  Coimty  was  first 
in  the  production  of  silver-lead  ore  in  1907,  principally  from  mines 
near  Mowry  and  Harshaw,  but  none  of  these  properties  did  much  in 
1908.  In  Cochise  County  the  output  was  prmcipally  carbonate 
ore  from  Hendricks  Gulch,  in  the  vicinity  of  the  Bisbee  copper  mines, 
where  small  deposits  are  encountered  in  the  limestone.  Mohave 
County  mines  near  Chloride  produced  some  lead. 
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ZINC. 

The  zinc  output  reported  for  Arizona  in  1008,  estinuitod  as  spelter. 
aggr^ated  678,446  pounds,  valued  at  $31,887.  This  was  derived 
ftrom  Mohave  and  Cochise  counties,  each  recording  the  product  oi  one 
property.  Yavapai  and  Santa  (>uz  counties  recorded  production 
in  1907,  and  under  better  prices  of  the  metal  will  probamy  produce 
again.  Crude  zinc  ore  formed  the  major  portion  or  diipments  from 
Mohave  County,  the  remainder  of  the  production  being  shipped  as 
concentrate  from  Cochise  County. 

MmiNO  IND0STRT  m  ARIZOITA  JK  IMS. 

The  financial  troubles  of  1907  left  a  cloud  of  industrial  depression 
hanging  over  the  countiy,  and  its  effect  was  felt  in  Arisona  during 
the  greater  part  of  1908,  but  it  had  little  or  no  effect  on  any  of  the 
older  mining  establishments.    Cessation  of  work  was  prindpallv  by 
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the  small  ofxerators,  and  these  were  laisely  gold  minere  in 

counties,  which  had  the  effect  of  diminianing  the  total  gold  produc- 
tion. Arizona  in  1908  continued  first  in  the  production  of  copper, 
surpassing  Montana  and  Michigan.  The  most  notable  developments 
were  those  which  are  still  opening  up  large  tonnages  of  low-grade 
copper  ore  in  the  Globe  district,  Gila  County,  and  at  Bi^»  in  Final 
County.  Courtland,  in  the  Dragoon  Mountains,  in  Cochise  County,  is  a 
newcoppercamp.  Itissituateaabout20milesnortbeastofTombBtone, 
near  Gieeson .  The  Calumet^and  Arizona  and  the  Copper  Queen  Mining 
companies  are  known  to  be*  interested  there  in  properties  containing 
large  bodies  of  low-grade  copper  ore.  The  recent  announcement 
that  a  railroad  would  be  built  from  Courtland  to  Douglas  has  stimu- 
lated mining  in  that  locality.  A  number  of  old  mines  in  other  parts 
of  the  Temtory,  which  were  thought  to  be  exhausted,  have  oeen 
reopened  during  the  year.  These  were  the  Vekol  silver-lead  mines, 
35  miles  southwest  or  Casa  Grande,  in  Pima  Coimty,  the  Vulture  in 
Maricopa  County,  the  Silver  King  in  Pinal  Coimty.  and  the  Harqua 
Hala  in  Yuma  County.  The  southern  part  of  Yavapai  County, 
northeastern  Maricopa  County,  and  Yuma  County  have  been  made 
accessible  for  low-grade  mining  by  new  railway  facilities  mentioned 
in  previous  reports.  The  railroad  f rom  Wicken Durg  to  Paiker,acro^ 
northern  Yuma  County,  gives  access  to  that  mineral  region  hitherto 
remote  and  neglected.  Two  milling  plants  were  started  in  the  San 
Francisco  distnct  of  Mohave  Coimty  on  the  Tom  Reed  and  the  Victor 
gold  mines,  but  the  former  was  somewhat  hampered  by  litigation, 
though  it  did  well  in  producing  gold  bullion.  The  Victor  Company 
closed  its  plant,  it  is  said  on  account  of  litigation,  after  operating  a 
short  time.  A  100-ton  concentration  mill  is  being  constructed  on 
the  property  of  the  Minnesota-Arizona  Copper  Company  in  Bunker 
Hill  district,  Pinal  Countv,  and  the  mill  of  the  Umted  Gold  Mines 
Company  at  Congress,  in  Yavapai  County,  was  completed^  as  was  the 
Nortli  Star  mill  in  Yimia  County.  In  the  Silver  Bell  district,  of  Pima 
County,  the  concentration  plant  for  the  treatment  of  the  low-grade 

Eorphyry  ores  of  the  Imperial  mine  w^as  partly  constructed  in  1907, 
ut  it  had  not  been  put  in  operation  at  the  close  of  1908.    The 
ore  mined  goes  entirely  to  the  smelter  of  the  Southern  Aiisona 
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Smelting  Company,  whose  plant  was  successfully  started  early  in 
1908  and  continued  throughout  the  year.  The  material  for  the 
Mitchell  smelter,  which  was  unloaded  at  Globe  and  never  erected, 
was  transported  during  1908  to  the  Clara  propertv  in  northern  Yuma 
County.  The  unwatering  of  the  Tombstone  silver  mines  was  con- 
tinued at  the  rate  of  5,000  gallons  per  minute,  pumped  from  the 
1,000-foot  level.  More  ore* has  been  extracted  and  shipped  from 
the  lower  levels  of  this  property  than  ever  before.  At  Benson, 
Boston  interests  having  control  of  the  lead  smelter  built  there  by 
the  Southwestern  Smelting  Company  several  years  ago  were  reported 
to  be  actively  engaged  in  making  contracts  for  ore  during  the  latter 
part  of  1908. 

Arizona  has  13  counties,  from  11  of  which  mine  operators  reported 
production  of  metals  in  1908.  Eighty-two  mining  districts  have  a 
production  credited  to  them  for  1908,  against  95  recorded  in  1907. 

Mine  production  of  gold j  silvery  coppery  and  lead  in  Arizona  in  1908 y  by  counties. 


County. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

C(M±ise 

Coconino  and  Maricopa 

Gila 

Fine 

ounces. 

25,606.76 

509.51 

2,649.98 

1,388.51 

14,306.23 

449.94 

703.66 

77.01 

54,024.86 

17,841.43 

$529,318 

12.393 

54.780 

28.703 

295,736 

9,301 

14,546 

1.592 

1,116,793 

368,815 

Fine 

ounces. 

1,630.749 

349 

164,900 

124.531 

39.427 

214,779 

5.436 

15.718 

602,645 

9,916 

$864,297 

185 

87.397 

66,001 

20,896 

113.833 

2,881 

8,331 

319.402 

5,255 

Pounds. 

126,554,764 

24,561 

37,380,914 

77,149,079 

345,491 

7,909,976 

99.380 

83.277 

36,248,440 

62,251 

$16,705,229 

3,242 

4,934.281 

Graham , 

10,183.678 

Mohave 

45.605 

Pima 

1,044,117 

Pfn^l 

13, 118 

Bi^t^  CniTr 

10,992 

Yavapai 

4,784,794 

Vunia.... 

8,217 

117,646.89 

2,431,977 

2,808,450 

1,488,478 

285.858,133 

37,733,273 

County. 

Lead. 

Zinc. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

rorhf^ 

Pounds. 
1,978,097 

183,080 

Pounds, 
173,313 

$8,146 

$18,190,070 

15,820 

Gila 

70,487 
30,255 
254,013 
129,405 
25,995 
85,015 
362,334 
72,982 

2,960 
1,271 

10,668 
5,435 
1,092 
3,571 

15,218 
3,065 

5,079,418 

10,279,653 

396,646 

Grahain 

Mohave 

505,133 

23,741 

pfmi^ 

1,172,686 
31,637 

PiflAl 

8anta  Oni» ,.,,..,,,. 

24,486 

Yavapai 

6,236,207 
385,352 

Ynn»a.  .  . 

1 

3,008,683 

126,360 

678,446 

1         31,887 

41,811,975 
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Tonnage  of  milling  and  ameliing  ore  and  concentraUs^  and  quantity  of  gold  and  tiiver 
contained  in  bullion,  prodtuxd  in  Arizona  in  1908,  by  counties. 


imty. 

Ore  to  gold  Mid  oUtw  millB. 

Ore  to  COO- 

Co 

Quantity. 

Gold  in 
bullion. 

Silver  in 

oentimting 
miST^ 

Cochise 

Short  tons, 

60,679 

3,317 

22 

200 

10,030 

177 

3,427 

410 

60.496 

77,613 

Fhu 

oumees, 

6,233.20 

614.18 

37.66 

43.01 

13,078.24 

60.06 

663.66 

40.72 

18,666.46 

17,061.13 

Fhu 

OWMW. 

4 

148 

27 

14,013 

6,426 

Short  urns. 
45,866 

Coconino  and  Maricopa 

Gila 

126.886 

Graham . 

1,270.976 

Mohave: 

232 

Pima 

1,729 

Pinal 

Santa  Cruz 

Yavapai..                   

9,078 

Yuma 

224,270 

66,276.31 

616,367 

1,464,767 

County. 

Concentrates  produced. 

Total 
value  of 

Quantity. 

Gold. 

Silver. 

Copper. 

Lead. 

Zinc. 

tratea. 

Cochise 

Short  tons. 
1,492 

Fine 
ounces. 
1,309.80 

Fine 
ounces. 
121,760 

Pounds, 

Pounds, 
809,674 

Poundi. 
173,313 

133,756 

Coconino  and  Maricopa. . . 

Gila .... 

39,824 

208,367 

112 

163 



.97 
233.45 
225.29 
57.41 

23,279 

10,220 

1,096 

2,193 

6,683,222 
66,666,278 

740,343 

Graham 



7.343,640 

Mohave 

19,006 

14,813 

6.732 

Pima 

76,262 

12,282 

Pinal 

Santa  Cruz 

. 

Yavapai 

2,667 

10,797.25 

46,897 

21,618 

216,803 

260,013 

Yuma 

1 

252,605 

12,624.26  1    205,444  1  61,236,370 

1,046,386 

188,126     8.505.668 

County. 


Cochise 

Coconino  and  Maricopa. 

Gila 

(Jrahum 

Mohave 

Pima 

Pinal 

Santa  Cniz 

Yavapai 

Yuma 


Cmde  ore  to  smelter. 


Quantity. 


Shojl  lonif. 
94 

mi 

30EI 


Gold. 


l.(W0,22 

l.frt2.7W 

i;i2,47 

21.87 

24«an.d4 
:m.4j 


BLtver.        Q>pper. 


ouncet. 
,017,183 

133. 4G9 
114,299 

212,  sm 

S,2g4 

15,890 

511.636 

3,3H4 
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PimndJt. 
126,554.754 

24,561 

22.723,877 

21,514,311 

345,4!»1 

7,834.724 

99. 380 

83,277 
36,226,822 

62,261 


PoitndM, 
1,168,523 


215,460,458 


7«>,4lt7 
30,256 
235.005 
129.405 
25.995 
85.015 
145.531 
72,083 


1.903,196 


Ztac, 


Pounds, 


400,320 


490.330 


Tot^ 
VAlue. 


17,1 

3.111 

3. 127,23a 

2,91M,ai8 

115.970 

M54.0PI 

17.397 

23,333 

6. 571. 48? 

I9,67i 


30,613.160 
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The  following  table  shows,  by  counties,  the  tons  of  ore  sold  or 
treated,  the  number  of  deep  mines  producing,  the  average  total  value 
per  ton,  and  the  average  value  per  ton  in  gold  and  silver: 

Tons  of  ore  sold  or  treated^  number  of  deep  mines  producing^  and  value  of  ores  in  1907 

arid  1908,  by  counties. 


Ore  sold  or  treated 
(short  tons). 

Number  of 
deep  mines 
producing. 

Average  total 
value  per  ton.o 

Average  value 

per  ton  in  gold 

and  silver.a 

County. 

1908. 

Increase  (+) 
or  decrease 
(  —  )  com- 
pared with 
1907. 

1907. 

1908. 

1907. 

1908. 

1907. 

1908. 

Cochise 

1,136,662 

3,411 

442.430 

1,508,287 

76,708 

132,657 

3,896 

952 

314,113 

77,822 

+  65,676 

-  5,317 

-  2,430 
+  89,788 
+    7,821 
+  75,118 

-  16,015 

-  14,193 

-  61,285 
+        642 

47 
15 
41 
34 
49 
42 
30 
21 
91 
23 

26 
5 
24 
29 
42 
25 
22 
20 
67 
19 

$21.70 
11.72 
16.88 

a  91 
11.99 
24.81 
14.11 
11.42 
23.26 

4.20 

116.00 
4.13 
11.48 
6.81 
5.17 
&80 
7.98 
25.41 
19.81 
4.82 

11.26 
1.46 
.28 
.06 
9.27 
1.29 

11.23 

Coconino  and  Maricopa 

Gila 

3.19 
.32 

Graham 

.06 

Mohave                      

4.13 

Pima 

.00 

Pinal     .              

2.14  1        4-.^ 

'Santa  Cruz 

2.35 
4.13 
3.86 

10.11 

Yavapai 

4.63 

Yuma 

4.68 

3,696,938 

+129,805 

393 

279 

15.55 

11.30 

1.19  1        1.05 

a  Value  per  ton,  placer  product  excluded. 


The  table  following  gives  the  number  of  mines,  classified  according 
to  their  chief  product  m  1908: 

Number  of  mines  in  Arizona  classified  by  chief  products  in  1908. 
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Id 
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Deep  mines. 

County, 

1 

i 

1 

o 

3 

2 

1 
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a, 
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21 

i 

1 

'  1 : 
1 
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1 
3 

i 

12 
Jl 

2 

Itarfoopa. 

1 

HoliAve. 

1 

1 

3 

4 

i 

S 
5 

1 

1 

4 

1 
1 

1. 

10 
13 

3 

2 

3 
3 
3 
3 

'2 

Plijia,,.  ».,,.„,. 

Pinal                 .    .      .             -     *. 

SAiitaCniE.. . 

— " 

^Y 

VavApal 

Yuma  .,■, ■  .p 
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ai 

4 

4 
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4A 

31 

7 

n 

s 

28 

3 

o  One  reported  also  copper. 
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PRODUCTION  BY  COUNTIES. 

COCHISE   COUNTY. 

Mine  production  of  gold,  silver,  and  associated  metals  in  Cochise  Counly^  Ariz.,  in  1907 

and  1908. 


Metal. 

1907. 

1906. 

IiicrMfle(+)or 
dacreMeX-)- 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do.... 

Copper pounds. . 

Zinc do 

21,070.21 

1,411,301 

110,024,926 

1,054,773 

8435,560 

931,459 

22,004,965 

87,703 

25,605.76 
1,630,749 

1,978,097 
173,313 

8529,318 

864,297 

16,705,229 

83  080 

8;  146 

+    4.838.55 
+     219,448 
+16,539,838 
+     823,334 
+      173,818 

+    893,758 

-  67,162 
-5,299,756 

-  4.623 
+        8,146 

23,459,707 

18,190,070 

-5,369,637 

Source  of  gold  and  silver  in  Cochise  County,  Ariz.,  in  1907  and  1908,  by  kinds  afore,  in 

fine  ounces.  , 


Metal. 


Year.'  Placers. 

I 


Gold.. 
Silver. 


J1907  I  40.44 

■  \1908  8.71 

/i907  11.00 

•  \I908  I  1.00 

I 


Siliceous 
ore. 


Copper 
ore. 


0,199.06 

7,451.49 

791,464.00 

697,832.00 


11,581.72 

17,501.71 

592,535.00 

822,50a00 


Lead  ore. 


248.71 

643.85 

26,80a00 

110,416.00 


^S^ 


a28 


491.00 


Total. 


21.070.21 

25,605.76 

1,411,301.00 

1,630,74a  00 


Tho  gain  in  copper,  from  1 10,024,926  pounds  in  1907  to  126,554,764 
pounds  in  1908,  was  a  noticeable  feature  in  the  mineral  production 
of  Cochise  County.  This  was  largely  due  to  the  imwoved  equipment 
at  the  Bisbee  mines  and  the  smelters  at  Douglas.  The  total  tonnage 
of  ores  produced  by  26  operators  in  1908,  against  47  in  1907,  amountra 
to  1,136,662  tons.     This  was  an  increase  of  55,676  tons  over  the  out- 

f)ut  reported  in  1907.  The  total  average  value  per  ton  decreased 
roin  $21.70  in  1907  to  $16  in  1908,  and  although  the  value  of  $1.23 
per  ton  for  the  gold  and  silver  in  1908  was  but  3  cents  lower  than  in  1907, 
tlie  remainder  of  the  value  was  largely  for  the  content  of  copper.  Of 
the  tonnage  produced  in  1908,  about  nine-tenths,  or  1,031,787  tons, 
was  treated  at  smelters  and  yielded  18,976.26  ounces  of  gold,  1,017,183 
ounces  of  silver,  126,554,764  pounds  of  copper,  and  1,168,523  pounds 
of  lead.  The  lead  was  contained  in  4,666  tons  of  ore,  which  was 
treated  at  a  lead  plant  outside  the  Territory,  and  the  remainder  of 
tlie  tonnage  was  almost  all  treated  at  the  two  copper  plants  at  Doug- 
las. The  ore  sliipped  to  smellers  aggregated  in  value  $17,685,688,  or 
an  average  assay  value  of  $17.14  per  ton.  Ores  treated  at  gold  and 
silv(»r  mills  aggregated  59,679  tons,  and  produced  bullion  containing 
5,2:^'^.20  ounces  of  gold  and  488,835  ounces  of  silver.  The  larger  part 
of  tliis  output  was  tlie  yield  of  mills  using  the  cyanide  process.  Ores 
treateil  in  concentrating  mills  amounted  to  45,866  tons,  from  which 
were  produced  1,492  tons  of  concentrates,  yielding  1,309.89  ounces  of 
gold,  121,759  ounces  of  silver,  809,574  pounds  of  lead, and  173,313 
pounds  of  zinc,  all  shipped  to  plants  outside  of  the  Territory,  and 
aggregating  in  value  $133,758,  an  average  value  per  ton  of  $89.65. 
Of  copper  ores  1,000,709  tons  were  produced,  practically  all  of  it  in 
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the  Warren  district,  and  the  dry  or  siHceous  ores,  aggregating  131,287 
tons,  nearly  all  came  from  mines  in  the  Tombstone  and  Turquoise 
districts.  Small  quantities  of  copper,  lead,  and  zinc  were  recovered 
from  the  ore  of  2  properties  in  tne  last  two  districts.  According  to 
Graton  *  the  primary  ore  of  the  Warren  district,  which  consists  of  pyrite 
with  chalcopyrite  and  possibly  bomite,  replaces  limestone,  and  is  com- 
monly regarded  as  the  result  of  contact  metamorphism.  The  copper 
of  the  primary  ores  has  been  in  part  concentrated  by  the  process 
known  as  "secondarv  enrichment''  into  workable  ore  bodies  oi  vary- 
ing size  and  of  irregular  shape.  The  ores  consist  mainly  of  carbonates, 
oxides,  chalcocite,  chalcopyrite,  and  pyrite,  all  being  in  places  more 
or  less  intimately  mixed.  The  percentage  of  sulphide  ore  mined  is 
increasing.  These  ores  are  all  smelted  at  Douglas.  At  Tombstone 
the  ore  deposits  described  by  Weed  ^  present  quartzose  veins  filling 
fault  fissures,  cutting  slightly  tilted  sedimentary  rocks,  with  the 
workable  ore  bodies  formed  by  replacements  of  limestone  along  bed- 
ding planes. 

UcUifornia  district. — ^Three  operators  mining  copper  and  lead  ores  in 
1908  reported  an  aggregate  output  of  73  tons,  containing  but  a  trace 
of  gold,  1,511  ounces  of  silver,  144  pounds  of  copper,  and  6,122  pounds 
of  lead.  The  Columbia  group  produced  a  small  quantity  of  lead- 
silver  ore.  From  the  Humboldt  mine,  a  producer  oi  copper  ore,  and 
from  the  Savage  propertv.  were  shipped  small  quantities  of  ore.  The 
latter  property  is  opened  by  a  shaft  (230  feet  deep)  and  a  tunnel.  It 
is  equipped  with  a  50-ton  matting  furnace,  which  has  not  been  oper- 
ated since  it  was  erected. 

Cochise  district, — ^The  principal  metal  produced  in  1908  was  copper, 
reported  by  3  deep  mines,  which  yielded  449  tons  of  ore  contaming 
no  gold,  1,172  ounces  of  silver,  68,024  pounds  of  copper,  and  1,161 
pounds  of  lead,  the  total  valued  at  $9,649,  an  average  of  $21.48  per 
ton.  The  deepest  shaft,  attaining  800  feet,  is  on  the  property  of  the 
Arizona  and  Michigan  Development  Companv,  which  did  not  pro- 
duce in  1908.  Some  ore  was  shipped  from  the  mine  dumps  of  the 
Peabody  and  some  was  mined  from  the  property  of  the  Arizona  Con- 
solidated Mining  Company.  ^ 

Dos  Cdbezas  district — ^The  production  of  ore  from  this  district  in 
1908  aggregated  112  tons,  the  larger  part  of  which  went  direct  to 
smelters  and  the  remainder  was  treated  at  a  gold  and  silver  mill. 
The  yield  from  the  total  was  48.09  ounces  of  gold,  192  ounces  of  silver, 
60  poimds  of  copper,  and  1,079  pounds  of  lead,  valued  at  $1,149,  an 
average  of  $10.26  per  ton.  The  largest  operator  doing  development 
work  was  the  Mascot  Copper  Company.  Some  work  was  also  carried 
on  in  Apache  Pass  on  the  Lulu  property.  The  ore  treated  contained 
free  gold  and  produced  a  lead  concentrate,  besides  gold  and  silver 
bullion. 

Hartford  district. — ^Development,  which*has  been  carried  on  in  the 
Butte  and  Arizona  property  by  a  4,000-foot  tunnel,  has  been  discon- 
tinued.    No  production  is  recorded  for  the  district  in  1908. 

Operators  of  the  Sitric  mine,  in  the  Huachuca  Mountains,  closed 
their  100-ton  cyanide  plant  the  early  part  of  1908  without  reporting 
a  production.  It  is  stated  that  the  equipment  of  the  mill  is  not  ade- 
quate for  crushing  the  ores. 

•  OtBtao. L. C,  MfMnl  ReBoarces  U.  S.  for  1907,  pt.  1,  U.  S.  Geol.  Survey.  1908,  p.  593.    See  RaDsome, 
F.  L.,  Prat.  Paper  U.  8.  Geological  Survey  No.  21, 1904,  for  description  of  Bisbee  ore  deposits. 
»  Weed,  WaKer  Hinrey,  Trans.  Am.  Inst.  Mln.  £ng.,  vol.  31. 1901,  p.  G4S. 
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Teviston  district. — ^The  operators  of  the  Gold  Nuggett  and  the  Happy 
Hooligan,  and  the  Mineral  Park  Company  reports  development  dur- 
ing the  year.  Some  lead  ore  is  said  to  have  been  shippea  from  near 
San  Simon,  Ariz.,  by  the  Big  Springs  Mining  Company,  now  defunct. 
No  other  output  was  reported  from  the  district. 

Tombstone  district. — ^The  total  output  of  this  district  in  1908  con- 
sisted- of  51,266  tons  of  ore,  yielding  $84,866  in  gold,  357.414  ounces 
of  silver,  7,608  pounds  of  copper,  1,770,794  pounds  or  lead,  and 
173,313  pounds  of  zinc,  the  total  valued  at  $357,818,  an  average  of 
$6.98  per  ton.  This  production  came  from  the  deep  mines,  of  which 
6  were  reported  in  1908.  The  larger  part  of  the  output,  or  45,866 
tons,  was  treated  at  a  concentration  mill,  yielding  lead  concentrates 
and  zinc  concentrates,  besides  gold  and  silver  bullion  extracted  by  the 
cyanide  process  from  the  tailings.  There  were  shipi)ed  direct  to  smelters 
5,370  tons  of  crude  ore.  The  lan]:est  and  most  important  producer 
was  the  Tombstone  mines;  the  Hershell  and  the  Mouse  Bird  mines 
also  recorded  productions  of  silver-lead  ore. 

Turquoise  district. — This  district  includes  the  new  mining  camp  of 
Courtland,  a  possible  large  producer  of  copper  ores,  near  Gleeson, 
and  Pearce,  the  terminus  of  the  Arizona  and  Colorado  Railroad,  a 
branch  of  the  Southern  Pacific.  The  immediate  prospect  of  a  rail- 
road into  Courtland  has  stimulated  mining  to  a  large  extent.  There 
were  produced  59,649  tons  of  siliceous  gold-silver  ores,  24,578  tons 
of  siliceous  copper  and  silver  ores,  and  42  tons  of  copper  ore  in  1908. 
The  aggrejrate  yield  of  those  ores  was  $81,335  in  gold,  443,009  ounces 
of  silver,  69,716  pounds  of  copper,  and  16  pounds  of  lead,  having  a 
total  value  of  $325,334,  an  average  of  $3.86  |>er  ton.  Four  producers 
reported  in  1008,  the  2  principal  mines  being  the  Copper  Belle  at 
Gleeson  and  the  (  ommonwoultn  mines  at  Pearce.  From  the  former 
wassliip|)ed8()  tonsof  sulphide  ore  per  day  to  the  Shannon  smelter  at 
Clifton,  and  the  latter  is  producing  siliceous  ore  underground  and  in 
oj)en  cuts.  A  j)roduction  of  200  tons  of  ore  daily,  which  is  treated 
by  the  cyanide  i)rocess,  is  said  to  average  about  $3  per  ton  in  gold 
and  silver.  The  Leadville  property  was  a  small  proaucer  of  copper 
on*,  tak(»n  out  in  develo|)ment.  ^It  has  been  estimated  that  50,000 
tons  of  ore  of  commercial  p:ra(le  were  opened  up.  A  new  shaft  has 
hocMi  sunk  2r)0  feet.  The  Great  Western  Mining  Company,  at  Court- 
land,  started  development  in  April.  It  has  2  vertical  shafts  288  and 
230  feet  (ieej),  respectively.  The  Calumet  and  Arizona  Mining  Com- 
nany  and  the  Great  Western  are  working  on  bodies  of  copper  car- 
bonate in  a  man<ranese  ganj^ue.  The  dej)osit  is  in  limestone  cut  by 
intrusive  rocks,  and  tlie  g(»ological  conditions,  as  well  as  the  actual 
develoj)ments,  are  said  to  have  considerable  promise.  The  Tejon 
mine  lias  1,193  feet  of  drifts,  including  the  tunnel  174  feet  long. 
CopiHu-  ore  in  this  |)roperty,  aggregating  48,000  tons,  is  said  to  be 
blocK(Hl  out. 

Warrni  {BLsbcf)  (rtstrict. — This  district  produces  principally  copper 
ores,  with  less  lead,  and  small  (juantities  of  siliceous  gold  ore.  ihe 
output  of  11K)S  was  r<'])orted  hv  0  proilucers,  who  shipped  copper 
ore  to  smc^ltcrs  at  Douglas  and  lead  ore  to  El  Paso.  Tne  aggregate 
yield  from  1  ,()()(),470  tons  of  ore  was  8301,981  in  gold,  827,379  ounces 
of  silver,  12(), 409,212  |)ounds  of  (•o|)])er,  and  195,829  pounds  of  lead, 
having  a  total  value  of  817,494,733,  and  an  average  value  of  $17.48 
per  ton.     At  Bisbee  preparations  have  almost  been  completed  to 
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hoist  bv  a  skip  the  ore  from  every  section  of  the  Copper  Queen  mine 
through  the  new  Sacramento  shaft,  then  to  load  all  cars  by  belt  and 
tripper,  and  by  this  means  to  secure  a  uniform  mixture.  At  the 
Calimiet  and  Arizona  mines  a  new  shaft  was  started  in  November 
on  a  line  between  the  Hope  and  the  Wagner  claims  for  the  purpose 
of  developing  these  2  claims,  which  adjoin  the  Shattuck-Arizona 
property.  Development  work  during  1908  consisted  of  a  total  of 
20,680  feet  in  the  OUver,  Irish  Mag,  and  Warner  claims.  The 
deepest  workings,  1 ,350  feet,  are  on  the  Oliver.  The  production  of 
ore  from  the  property  was  265,344  drv  tons  of  smelting  ore  with  an 
average  recovery  of  5.27  per  cent  of  copper.  The  refined  copper 
recovered  in  1908  amounted  to  28,048,329  pounds.  The  product  of 
gold  and  silver  was  valued  at  $234,358.07,  averaging  $16.72  per  ton 
of  refined  copper.  At  Douglas,  the  Calumet  and  Arizona  worfcs  were 
not  only  enlarged,  but  were  rearranged  to  meet  the  increased  demand 
made  on  them  by  the  production  of  the  Superior  and  Pittsburg 
mines.  At  the  Superior  and  Pittsburg  Copper  Company's  property 
development  work  on  the  Cole,  Junction,  and  Hoatson  mines  aggre- 

Sated  29,572  feet.  The  shafts  of  the  last  2  mines  were  deepened 
y  207  feet  and  252  feet,  respectively.  The  Junction  workings  are 
1,555  feet  deep,  and  the  Hoatson  1,680  feet.  Production  consisted 
of  214,847  tons  of  dry  ore  smelted,  with  an  average  recovery  of  5.10 

B3r  cent  of  copper,  or  a  total  of  21,924,359  pounds  of  refined  copper. 
n  the  Derm- Arizona  property  a  shaft  is  1,200  feet  deep.  Develop- 
ment in  1908,  until  August,  consisted  of  diamond  drilling  on  the 
1,100-foot  level.  The  Boston-Bisbee  Mining  Company  is  the  present 
owner  of  the  Modem  property  with  a  shaft  200  leet  deep.  Lessees 
worked  the  Mountain  View  property  and  shipped  small  lots  of  copper 
ore.  An  important  tonnage  of  oxidized  iron  ore  was  shipped  by  the 
Shattuck-Anzona  Company,  taken  out  in  development,  which,  in 
1908,  consisted  of  3,500  feet  of  drifts  and  raises.  Most  of  the  work 
was  done  on  the  600-foot  level.    The  vertical  shaft  is  900  feet  deep. 

COCONINO   COUNTY. 

Two  producers  reported  in  1908  an  output  of  94  tons  of  copper  ore. 
This  is  less  by  6,839  tons  than  the  proauction  of  1907,  which  was 
reported  by  10  operators.  All  of  the  ore  was  shipped  to  smelters 
and  contained  2.27  ounces  of  gold,  234  ounces  of  silver,  and  24,561 
pounds  of  copper,  aggregatins:  in  value  $3,413.  an  average  value  of 
$36.31  per  ton.  The  minino:  districts  yielding  low-grade  copper  ores 
were  inactive  on  account  of  the  low  price  of  copper  and  the  closing 
of  the  Humboldt  smelter,  near  Prescott.  The  districts  producing 
these  ores,  the  Francis  and  the  Canyon,  are  situated  north  of  the 
Santa  Fe  Railroad.  Near  the  Colorado  River,  at  Supai,  in  Cataract 
Canyon,  the  Bridal  Veil  claims  were  worked  and  a  small  jig  was 
erected  on  the  property  for  concentrating  the  carbonate  lead  ore, 
which  is  mined  rrom  the  limestone  beds.  Concentrates  were  made, 
but  none  were  shipped. 

GILA   COUNTY. 

The  returns  for  1908  in  Gila  Coimty  showed  a  decrease  in  tonnage 
of  2,430  tons;  and  the  number  of  operators,  which  in  1907  was  41, 
was  only  24  in  1908.    The  production  of  ore  in  1908  aggregated 
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442,430  tons,  the  larger  part  of  which  was  copper  ore,  the  remainder 
being  68  tons  of  sihceous  ore,  78  tons  of  lead  ore,  and  46  tons  of 
copper-lead  ore.  Included  with  the  ore  was  an  importaiit  tonnage 
of  old  slag,  the  metal  contents  of  which  are  included  in  the  totau. 
The  smelter  at  Globe  treated  a  lane  part  of  the  crude  ore  jiroduoMl, 
which,  with  that  shipped  to  outside  plants,  aggregated  172,841  tons, 
containing  2,61 1 .35  ounces  of  gold,  133,469  ounces  of  silver,  22,723,877 
pounds  of  copper,  and  70,487  pounds  of  lead,  witii  a  total  value  of 
$3,127,233  and  an  average  value  of  $18.09  per  ton.  At  concen- 
trating mills  in  the  county  126,886  tons  of  ore  were  treated,  yielding 
39,824  tons  of  concentrates,  containing  0.97  ounce  of  gold,  23,279 
oimces  of  silver,  and  6,583,222  pounds  of  copper,  vahied  at  $749,343, 
an  average  of  $18.82  per  ton. 

Olobe  mstrict, — ^The  great  producers  of  copper  ore  in  1908  were  the 
Old  Dominion,  Unitea  Globe,  Gibson,  Warrior,  Superior,  Boston, 
Arizona  Commercial,  and  Globe  Consolidated  companies.  Others 
shipping  ore  were  the  operators  of  the  Copper  and  Silver  Zione  mines, 
in  Stony  Gulch,  and  of  the  Radium  mines  and  the  Richmoiid  Basin 
mine.  Important  development  has  been  continued  jby  the  Miami 
Copper  Company  throughout  1908.    A  new  16  by  18  foot  6-eonir 

Eartment  shaft  is  being  sunk.  Work  on  a  large  concentrator  was  to 
e  begim  early  in  1909.  The  company .  estimates  more  than 
10,000,000  tons  of  copper  ore  with  an  average  content  of  about  3  per 
cent  of  copper.  This  low-grade  copper  deposit  consists  of  dissemi- 
nated secondary  sulphides  in  schist.  The  shaft  on  the  recently 
reopened  Stonewall  mine,  at  McMillan,  has  reached  a*  depth  of  150 
feet.  This  old  silver  property  was  one  of  the  largest  producers  of 
silver  in  the  county  in  1887. 

Lost  Quick  district. — ^The  Lost  Gulch  ConsoUdated  Mines  Companv 
shipped  a  small  tonnage  of  lead-copper  ore  during  1908  to  the  £a 
Paso  smelter  from  the  Cedar  Tree  property. 

PiTvto  Creek  district. — ^The  Cracker  Jim  and  Independent  properties 
were  productive  of  copper  ore  carrying  silver  values.  Ihe  latter 
property  is  developed  by  a  shaft  320  feet  deep. 

San  Carlos  district. — The  Saddle  Mountain  Mming  Company's 
copper  matting  furnace  at  Christmas  was  idle  during  the  entire  year. 


ORAHAM  COUNTY. 


Mine  production  of  gold^  silvery  and  associated  metals  in  Oraham  Coua^f,  Arix.^  in  1907 

and  1908. 


Metal. 

1907. 

1008. 

TiwrMm(.t.)qrd» 

Quantity. 

Value. 

QuanUty. 

Value. 

Qmntity. 

ValM. 

Gold flnc  ounces. . 

Sliver do 

Copper i)ounds. . 

1,476.07 

87,678 

62.720.9«2 

14. 142 

$30,513 

57,801 

12,544,192 

750 

1.388.51 

124.631 

77,149,079 

30,265 

t28,7n 

M.001 

10,18J,W8 

1,271 

87.88 
•f       80,tB8 
•4-14,  OB^m 

l^ 

* 

12,633,256 

10,279,058 

-1^m«i 
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Source  of  gold  and  diver  in  Graham  County,  Ariz.,  in  1907  and  1908,  by  kinds  of  ore,  in 

fine  ounces. 


Metal. 

Year. 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

Copper- 
lead  ore. 

Total. 

Gold 

/1907 
\i908 
/19C7 
\1908 

19.98 
31.83 
3.00 
&00 

228.71 

397.21 

22,596.00 

45,348.00 

1,225.27 

959.47 

64,859.00 

76,167.00 

2.11 

1,476.07 

SQver 

120.00 
O8.0C 

87,578.00 

124,531.00 

o  No  copper  reported. 

Substantial  gains  are  of  record  for  Graham  Count}^  in  its  tonnage 
of  ore  mined  and  of  copper,  silver,  and  lead  produced  in  1908  as  com- 
pared with  1907.  Tne  total  tonnage  of  ore  mined,  aggregating 
1,508,287  tons^  increased  89,788  tons.  In  1908,  29  operators  reported 
as  against  34  in  1907,  and  the  average  value  per  ton  decreased  from 
$8.91  per  ton  in  1907  to  $6.81  in  1908.  Of  the  ore  pr9duced,  2,589 
tons,  containing  small  quantities  of  silver,  were  shipped  to  the 
smelters  for  use  as  converter  lining,  and  43  tons,  classed  as  lead  ore, 
were  shipped  to  plants  outside  of  the  Territory.  The  greater  part 
of  the  tonnage,  or  1,270,976  tons,  was  treated  at  the  concentration 
mills  in  the  coimty,  and  yielded  208,357  tons  of  concentrates,  con- 
taining 233.45  ounces  of  gold,  10,220  ounces  of  silver,  and  55,555,278 
pounds  of  copper,  aggregating  in  value  $7,343,540,  an  average  of 
$35.25  per  ton.  Ore  mined  and  shipped  direct  to  the  smelter,  nearly 
half  of  which  was  treated  in  the  county,  amounted  to  236,147  tons, 
containing  1,080.22  ounces  of  gold,  114,299  ounces  of  silver,  and 
21,514,311  pounds  of  copper;  and  the  lead  ore,  which  was  shipped  to 
outside  plants,  contained  30,255  poimds  of  lead.  The  metals  aggre- 
gated in  value  $2,924,068,  an  average  of  $12.38  per  ton.  Included 
m  this  total  were  the  contents  of  964  tons  of  old  slag  and  a  small 
quantity  of  copper  precipitates.  The  placer  production  had  a  total 
value  of  $662.  With  the  exception  of  some  of  the  ores  of  Shannon 
Mountain,  the  old  shallow  bodies  of  high-grade  oxidized  ore  derived 
from  contact  metamorphic  replacements  in  limestone  have  been 
exhausted.  A  great  part  of  the  production  comes  at  the  present  time 
from  large  disseminated  bodies  and  stock  works  of  chaicocite  along^ 
shattered  zones  in  altered  porphyry." 

Ash  Peak  district. — ^This  district,  located  near  the  New  Mexico- 
Arizona  line,  produced  in  1908  1,203  tons  of  ore,  which  yielded  $1,165 
in  gold  and  28,403  oimces  of  silver,  valued  at  $16,219,  with  an 
average  value  of  $13.48  per  ton.  The  Commerce  and  Shamrock 
properties  were  worked  the  entire  year  and  200  feet  of  shaft  work 
were  accomplished,  making  the  total  depth  500  feet.  The  ore  shipped 
from  these  properties  contains  principally  silver,  and  is  used  at  the 
smelters  for  converter  lining. 

Copper  MourUain  and  Greenlee  district, — ^The  Arizona,  the  Detroit, 
and  the  Shannon  copper  companies  are  the  principal  producers. 
Experimental  work  in  cyaniding  the  ores  of  the  Crawford  Gold  Mining 
Company  was  carried  on  during  the  year,  and  a  small  amount  or 
buUion  was  shipped. 

Lane  Star  district. — On  the  Fumarole  property  the  shaft  has 
attained  a  depth  of  723  feet.  Active  development  work  was  carried 
on  the  entire  year. 

•  OiHon,  L.  C,  Minenl  ReBonroes  for  1907,  pt.  1,  U.  S.  Oeol.  Survey,  1008,  p.  £06. 
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MARICOPA   COUNTY. 

The  only  large  producing  property  in  this  county  was  the  Relief 
mine,  near  Phoenix.  The  county  deep-mine  production  was  valued 
at  $10,629  for  gold  and  $52  for  silver.  Placer  production  had  a 
value  of  $1,726. 

Agua  Fria  district. — ^The  ReUef  Gold  Mining  Company  op>€(rated  its 
Lane  mill  intermittently  during  the  year,  prooucing  the  usiial  amount 
of  gold  bulhon.  It  is  said  that  there  is  not  sufficient  water  to  per- 
mit the  constant  operation  of  the  plant. 

Cave  Creek  district, — A  number  of  properties  were  developed  during 
1908,  and  a  small  production  of  gold  and  silver  was  reported  from 
several  of  them,  notably  from  the  Silver  Moon  and  the  Phoenix 
properties.  A  crosscut  tunnel  was  being  driven  on  the  Ben  Hur 
property.  The  Fort  Worth  mine  was  bemg  equipped  with  a  small 
milling  plant,  expected  to  be  in  operation  m  1909.  A  little  placer 
mining  is  carried  on  at  times  by  transient  prospectors  when  water 
is  plentiful.    The  bullion  is  reported  by  the  mercnants. 

San  Domingo  district. — Merchants  trading  for  placer  gold  reported 
$787  in  gold  and  4  oimces  of  silver. 

Vulture  district — ^The  principal  mining  property,  the  Vulture,  has 
long  been  idle  on  account  of  litigation,  but  was  being  put  into  shape 
for  operation  during  the  latter  part  of  the  year.  It  was  reported  that 
the  80-stamp  mill  was  being  repaired,  and  10  stamps  were  expected  to 
be  started  early  in  1909.  The  mine  is  developed  oy  2  incline  shafts 
600  feet  and  400  feet  deep.  Drifting  has  been  started  on  the  various 
levels  below  350  feet  reached  by  former  owners.  The  ores  formerly 
mined  by  the  Vulture  Company  contained  an  average  of  $5  in  gold, 
the  larger  part  of  which  was  free,  and  the  remainder  was  contained 
in  iron  pynte. 

MOHAVE    COUNTY. 

The  ore  output  in  1908  was  76,708  tons,  which  was  7,821  tons  more 
than  was  produced  in  1907.  There  were  42  producers  in  1908  against 
49  in  1907.  The  ore  mined  contained  S29o,736  in  gold,  39,427  ounces 
of  silver,  345,491  pounds  of  copper,  254,013  pounds  of  lead,  and 
505,133  pounds  of  zinc,  having  a  total  value  of  $396,646,  an  average 
value  of  S5.17  per  ton  in  1908,  as  against  $11.99  in  1907.  Decreases 
were  recorded  for  all  metals,  except  zinc.  The  gold  production  comes 
almost  entirely  from  fissures  in  the  tertiary  eruptives  of  the  Black 
Mountain  Range.  The  remainder  of  the  total  output  of  the  county 
was  divided  between  theCerbat  Range  and  the  Bently  mining  district, 
in  the  extreme  northern  part  of  the  county,  where  a  copper  ore  replac- 
ing: limestone  is  found.  The  output  of  metal  credited  to  theCerbat 
Ran<!:e,  which  includes  the  VVallapai,  the  Gold  Basin,  and  the  Maynard 
(Hstricts,  was  1,202.64  ounces  of  gold  and  29,967  ounces  of  silver;  and 
all  the  copper,  lead,  and  zinc,  given  elsewhere,  were  mined  from  fis- 
sures in  the  granitic  rocks.  The  ore  deposits  of  the  Cerbat  and  Black 
Mountain  ranges  are  described  by  Schrader.^  The  largest  part  of 
the  i)ro(luction  in  1908  was  from  the  treatment  of  tailings,  included 
in  the  total  figures  for  the  county.  There  were  also  treated  at  gold 
and  silver  mills  10,030  tons  of  ore^  containing  13,078.24  ounces  of  gold 
and  6,778  ounces  of  silver.     Ore  shipped  direct  to  smelters  aggr^ated 

aSchmdpr.  F.  ('..  Hull.  V.  S.  Geol.  Survey  No.  340.  1908,  pt.  1,  pp.  M>-82. 
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2,298  tons,  and  yielded  1,002.70  ounces  of  gold,  31,553  ounces  of  sU- 
ver,  345;491  pounds  of  copper,  235,005  pounds  of  lead,  and  490,320 
pounds  of  spelter.  The  last  was  contained  in  zinc  ore  shipped  outside 
the  Territory,  and  the  other  ores  were  mostly  treated  at  the  lead 
smelter  at  Needles,  Cal.  The  contents  of  the  smelting  ore  were 
valued  at  $115,970,  averaging  $50.46  per  ton.  Concentrates  pro- 
duced from  232  tons  of  crude  ore  amounted  to  112  tons,  containing 
225.29  ounces  of  gold,  1,096  ounces  of  silver,  19,008  pounds  of  lead! 
and  14,813  pounds  of  zinc,  valued  at  $6,732,  an  average  value  or 
$60.11  per  ton. 

BenUy  district. — ^Production  was  reported  by  only  1  property,  the 
Grand  Gulch.  The  mine  is  opened  by  a  vertical  shaft  425  feet  deep, 
and  the  ore  bodies  are  said  to  occur  as  replacements  in  limestone  m 
the  vicinity  of  a  network  of  irregular  fissures.  Shipments  of  ore  ag- 
gr^ating  538  tons  in  1908  averaged  about  32  per  cent  copper  and  4 
ounces  ot  silver  per  ton,  all  of  which  went  to  tne  Salt  Lake  smelters 
by  way  of  Moapa,  Nev. 

Cottonwood  district, — ^The  Copper  Giant  claim  is  developed  by  a 
shaft  182  feet  deep,  in  which  was  encountered  copper  ore  said  to 
contain  $8  in  gold  and  8  per  cent  of  copper.  Although  a  producer 
in  1907,  no  output  was  reported  from  this  mine  for  1908. 

Gold  Basin  district. — ^The  Cyclopic  and  the  Gold  Belt  were  the 
principal  properties  operated,  and  a  small  production  of  bullion  was 
made,  which  was  extracted  from  ores  taken  out  in  the  development 
of  the  properties. 

Maynam  district. — ^Veiy  Uttle  activity  was  reported  from  this  dis- 
trict auring  the  year,  llie  only  pronerty  to  produce  was  the  Holy 
Moses  group,  owned  by  the  Arizona  ooutnwestem  Copper  Company, 
reporting  a  yield  said  to  have  resulted  from  the  operation  of  a  3-stamp 
mill  constructed  the  latter  part  of  the  year  and  operated  on  ore  from 
the  mine  dump.  Some  concentrates  were  also  produced,  but  were 
not  shipped. 

Music  Mountain  and  Owens  districts. — ^Both  of  the  districts  have 
productions  credited  to  them  in  1908,  each  from  the  operations  of  one 
company. 

San  Francisco  district. — Six  operators  reported  the  treatment  of 
72,757  tons  of  ore,  the  larger  part  of  which  includes  an  estimate  of  the 
tailings  treated  by  the  Gold  Roads  Company.  The  total  production 
consisted  of  $266,254  in  gold  and  6,522  ounces  of  silver.  Aside  from 
the  Grold  Roads  property,  the  most  important  operator  was  the  Tom 
Reed  Gold  Mines  Company,  whose  property  is  equipped  with  a  10- 
stamp  mill  and  a  40-ton  cyanide  plant.  These  were  constructed 
previous  to  1908  and  operated  from  February  to  the  end  of  the  year. 
The  property  is  developed  by  3  incline  shafts,  the  deepest  of  which  is 
250  feet.  The  Victor  property  was  equipped  with  a  20-stamp  and 
tube  mill  with  cyanide  plant  having  a  capacity  of  100  tons  daily. 
This  was  operatea  during  part  of  1908,  and  it  is  understood  financial 
troubles  and  litigation  were  the  cause  of  closing  the  property  indefi- 
nitely. 

Wallavai  district. — ^Althou^h  22  producers  reported  to  the  Survey, 
only  2,  the  Chloride  Gold  Mining  Company  and  the  Union  Basin  Min- 
ing Company,  had  relatively  large  outputs.  The  ore,  aggr^ating 
2,179  tons,  was  divided  into  1,102  tons  of  siliceous  ore,  30  tons  of  cop- 
per ore,  353  tons  of  lead  ore,  and  694  tons  of  zinc  ore.    Of  these  oras, 
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200  tons  were  milled,  yielding  60  ounces  of  gold  and  140  onnoeB  of  oil- 
ver;  232  tons  were  concentrated,  making  95  tons  of  otmoeaitmbeB,  con- 
taining 181.66  ounces  of  gold,  990  ounces  of  silyar.  19^008  pounds  of 
lead,  and  14,813  pounds  of  zinc.  Ore  shipped  direct  to  amelten, 
1,747  tons  in  quantity,  yielded  951.46  ounces  of  mid  and  28^1 
ounces  of  silver.  The  piroduction  of  this  district  in  rase  metafa  was 
11,920  pounds  of  copper,  249,328  pounds  of  lead,  and  606,133  pounds 
of  spelter.  The  total  metal  output  of  the  district  was  Talued  at 
$76,313  in  1908.  At  the  Tennessee  mine  the  waste  dtonps  wete 
partly  worked  over  in  a  plant  using  jigs.  Some  lead  concentrate  was 
shipped.  The  Bi-Metal  mine,  operated  by  the*Arixona  Gold  Mhum 
Company,  reported  its  lOnstamp  mill  in  openition  in  January,  1909. 
The  Golconda  mine,  of  the  Union  Basin  Mining  Company|  produced 
a  zinc-lead  ore.  The  crude  ore  from  this  property,  contammg  prin- 
cipally zinc,  was  shipped  to  eastern  plants,  and  the  lead  'Oie  was 
shipped  to  smelters  treating- that  class  of  product.  The  mine  is  de- 
veloped by  shafts  and  tunnels;  the  deepest  sh^t,  230  feet,  is  situaied 
at  Union  Basin,  4  miles  east  of  Mineral,  a  station  on  the  oranch  rail- 
road terminating  at  Chloride.  The  Idaho-Columbus  Company,  pro- 
ducing gold,  silver,  and  zinc,  developed  ore  and  produced  amall  quan- 
tities of  concentrate.  Otherproperties  producing  were  the  Gheeter, 
Lucky  Boy,  New  London,  Home  Pastime,  Baimiow,  Redemption, 
St.  Louis,  and  Tuckahoe. 

Weaver  district — ^The  managers  of  the  Eemple  property,  on  which 
a  mill  was  recently  installed,  commenced  operations  the  last  month 
of  the  year,  and  reported  the  shipment  of^  a  small  quantity  of  gold 
and  silver  bullion.  The  Dandy  property,  also  equipped  wim  a  mill, 
produced  some  bullion. 

PIMA   COUNTY. 

The  deep  mines  producing,  wliich  numbered  42  in  1907,  decreased 
to  25  in  1908;  but  the  tonnage  of  ore  mined  and  treated  increased 
from  57,539  tons  to  132,657  tons.  Of  the  total  tonnage,  132,285  tons 
consisted  of  copper  ore,  196  tons  of  siliceous  ore,  138  tons  of  lead  ore, 
and  38  tons  of  copper-lead  ore.  The  greater  part  of  this  tonnage,  or 
130,751  tons,  was  shipped  to  smelters,  and  yielded  132.47  ounoes  of 
gold,  212,530  ounces  of  silver,  7,834,724  poimds  of  copper,  and 
129,405  pounds  of  lead,  the  total  being  valued  at  $1,154,997,  at  an 
average  of  $8.83  per  ton.  There  were  177  tons  of  ore  treated  at  gold 
and  silver  mills,  from  which  was  extracted  bullion  containing  59.06 
ounces  of  gold  and  34  ounces  of  silver.  Ore  to  concentration  mills 
iijrgre^ated  1,729  tons,  wliich  yielded  163  tons  of  concentrates  con- 
taining 57.41  ounces  of  gold,'  2,193  ounces  of  silver,  and  75,252 
pounds  of  copper,  valued  at  $12,282,  an  average  of  $75.35  per  ton. 
The  placer  yield  of  the  Greaterville  and  Quijotoa  districts  m  1908 
was  201  ounces,  aj2:ainst  425.70  ounces  in  1907.  The  operation  of  the 
smelting  plant  of  the  Sou  them  Arizona  Smelting  Company  at  Saaoo 
was  largely  responsible  for  the  increased  copper  output  of  Pima 
County  in*1908. 

A  jo  di^stricf. — Various  tests  made  by  the  Pima  Ore  Reduction  Oom- 
pany  on  Cornelia  copper  ores  resulted  in  the  shipment  of  several  lots 
of  concentrate  and  some  precipitate. 

Amole  district. — Only  one  small  shipment  was  made  from  tluB  dis- 
trict during  1908.  Tlie  operators  of  the  Gould  nun^,  which  was  a 
producer  in  1907,  reported  only  development  work  for  1908. 
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Arivaca  district, — The  output  was  reported  by  3  producers  and 
a^regated  only  13  tons  of  ore  shipped  to  smelters,  contaming  gold, 
Sliver,  copper^  and  lead,  valued  at  $629,  an  average  of  $48.38  per  ton. 
The  district  is  65  miles  from  Tucson.  A  number  of  old  properties 
are  being  opened. 

Bavoquavari  district, — One*  operator  reported  some  gold  and  silver 
ore  mined  in  1908  from  the  Boston  claim,  near  Tussi  Creek.  A  new 
group  of  mining  claims  was  being  opened  up  by  the  Santa  Kosa  Copper 
Company,  on  which  there  is  an  incline  shaft  100  feet  deep. 

Empire  district, — Some  ore  containing  principally  lead  with  copper 
and  silver  has  been  taken  out  of  a  number  of  properties  in  the  district 
during  1908,  but  only  1  is  reported  to  have  snipped  ore. 

Greaterviue  district. — As  usual,  an  estimate  has  been  placed  on  the 
amount  of  placer  gold  taken  out  by  transitory  miners  working  in  the 
region  during  1908.  The  yield,  partly  reported  by  banks  and  mer- 
chants, was  valued  at  $3,109. 

Helvetia  district, — ^Three  operators  reported  production,  the  largest 
of  which  was  from  the  Helvetia  property.  Shipments  began  in  De- 
cember and  averaged  about  60  tons  of  copper  ore  daily.  The  Rose- 
mont  property  and  its  50-ton  smelter  were  idle.  The  total  output  of 
the  district  aggregated  892  tons  of  ore  shipped  to  the  smelter,  con- 
taining $61  in  gold,  949  ounces  of  silver,  91,146  pounds  of  copper,  and 
374  pounds  or  lead,  having  a  total  value  of  $12,611,  or  an  average 
value  of  $14.14  per  ton. 

Pima  district. — The  production  reported  by  9  operators^  amounted 
to  10,859  tons  of  ore  mined  and  shipped  to  smelters,  yielding  $421  in 
gold,  12,619  ounces  of  silver,  1,078,390  pounds  of  copper,  and  111,586 
pounds  of  lead,  having  a  total  value  of  $154,143,  an  average  value  of 
$14.19  per  ton.  The  largest  producer  was  the  Twin  Butte  mine. 
Ore  was  also  shipped  from  the  Esperanza,  Chesterfield,  Anna,  and 
Plumed  Knight  mmes. 

Quijotoa  mstrict, — Little  activity  was  reported  from  this  district, 
and  the  production,  aggregating  in  value  $4,141  for  gold,  silver,  and 
small  quantities  of  copper  and  lead,  included  the  gold  estimated  to 
have  been  produced  by  placers  operated  largely  by  lessees  with  dry 
washers. 

Silver  BeU  district, — Four  important  properties  aggregated  a  yield 
of  120,165  tons,  which  contained  $2,011  in  gold,  196,778  ounces  of 
silver,  and  6,712,530  pounds  of  copper,  having  a  total  value  of 
$992,357,  an  average  value  of  $8.26  per  ton.  All  of  this  ore  was 
treated  at  smelters,  with  the  exception  of  1,637  tons,  which  yielded 
111  tons  of  concentrate  containing  51,536  pounds  of  copper.  The 
principal  productions  were  made  by  the  ImperiaL  Oxide,  and  El  Tiro 
properties.  The  deepest  vertical  shaft  on  the  Imperial  property  is 
700  feet.  Its  300-ton  concentrator  was  not  operated.  All  of  the  ores 
were  shipped  to  Sasco,  a  few  miles  from  the  mine,  and  treated  by  the 
Southern  Arizona  Smelting  Company.  The  El  Tiro  property  has 
several  shafts,  the  deepest  one  on  which  sinking  is  being  continued 
being  300  feet.  The  concentrator  was  enlarged  from  a  5CPton  experi- 
mental plant  to  a  capacity  of  100  tons  and  was  in  operation  part  of 
the  year,  accomplishing  a  verjr  high  extraction  at  low  cost.  The 
large  ore  deposits  of  uie  district  occur  in  altered  limestone  near 
pK)rphyry. 
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PINAL   COUNTY. 

The  tonnage  of  ore  mined  in  1908  decreased  16,015  tons,  and  the 
average  value  per  ton  decreased  from  $14.11  in  1907  to  $7.98  in  1908. 
The  ore  mined  aggregated  3,896  tons,  of  which  the  larger  part,  or 
3,427  tons,  was  treated  at  gold  and  silver  mills,  and  yielded  bullion 
containing  663.65  ounces  of  gold  and  148  ounces  of  silver.  Crude 
ore  to  smelters  aggregated  469  tons  and  contained  13.89  ounces  of 
gold,  5,284  ounces  or  silver,  99,380  pounds  of  copper,  and  25,995 
pounds  of  lead,  valued  at  $17,297,  averaging  $36.88  per  ton.  The 
placer  production  consisted  of  26.12  ounces  of  gold  and  4  ounces  of 
silver,  worth  $542. 

BunJcer  Ilill  district. — No  production  was  made  -from  this  district 
in  1908.  A  lOO-ton  concentration  mill  was  built  on  the  Minnesota- 
Arizona  Co{)per  Company's  property. 

Catia  (rrande  district. — A  production  of  166  tons  of  ore  all  of  which 
was  shipped  to  smelters,  was  made  by  4  operators  in  1908,  and  con- 
tained $37  in  gold,  3,961  ounces  of  silver,  39,834  pounds  of  copper, 
and  3,739  pounds  of  lead,  the  total  value  of  which  was  $7,551,  an 
average  value  of  $45.49  per  ton.  The  most  important  developments 
in  the  district  have  been  in  opening  up  the  Vekol  property,  equipped 
witli  a  mill  which  oj)erated  the  last  part  of  the  year  and  produced  some 
lead-silver  concentrate.  Other  operations  were  carried  on  at  the 
Jack  Rabbit  mine  and  on  the  Reward  property. 

Mineral  Creek  district. — The  Ray  Consolidated  Copper  Company  at 
])resent  has  1 1  large  drills  at  work  and  is  equipping  a  300-ton  experi- 
mental mill  at  Kelvin  with  diirerent  concentrating  devices.  The 
|)lant  was  in  oj)eration  in  the  early  i)art  of  1909,  testing  low-grade 
(•o])p(»r  on\s.  Lartc(»  areas  have  been  prospected  with  the  chum  drills 
and  f3:r<'at  tonnages  of  low-grade  ore  are  estimated  as  available.  The 
total  production  of  the  district  in  1908  aggregated  24  tons  of  copper 
ore  from  one  j)roperty. 

Mineral  Jlal  district.- -Thv,  production  is  the  aggregate  of  5  small 
shi])nients  to  snieltei*s  from  the  district  in  1908  of  44  tons  of  ore 
containing  S47  in  gold,  210  ounces  of  silver,  7,681  pounds  of  copi>er, 
and  10  pounds  of  lead,  having  a  total  value  of  $1,173,  an  average 
value  of  S2().6G  per  ton. 

Old  Hat  diMnct.  —One  placer  and  3  deep-mine  operators  reported 
production  from  this  district  in  190S.  There  were  3,037  tons  of  ore 
treated  at  gold  and  silver  mills  and  5  tons  shipped  to  a  smelter.  The 
aggregate  output  contained  812,773  in  gold,  2G7  ounces  of  silver,  and 
522  pounds  of  lead,  valued  at  §12,937.  The  Mohawk  Gold  Mining 
( •omf)any  was  the  principal  producer,  reporting  to  the  tax  collector 
a  production  of  oSo.O  ounces  of  gold  and  117  ounces  of  silver. 

Pionar  district.-  There  was  recorded  in  this  district  a  production 
from  4  operators  amounting  to  OS  tons  of  ore,  all  of  which  was  shipped 
to  smelters  and  contained  SH)-^  in  gold,  317  ounces  of  silver,  6,098 
pounds  of  copper,  and  21,411  ])ounds  of  lead,  with  a  total  value  of 
81.84S,  averaguig  S27.10  ])er  ton.  The  ])rincipal  work  was  done  on 
the  White  Klephant  and  Silver  Qu(»en  ])n)|)erties. 

Riverside  district.- -Tho.  production  of  528  tons  of  ore,  reported  by 
4  operators  in  19().S,  was  ])rinci})ally  treated  at  gold  and  silver  mills, 
and  138  tons  were  shipped  direct  to  smelters.  The  aggregate  yield 
amounted  to  $1,581  in  gold,  666  ounces  of  silver,  26,968  pounds  of 
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copper,  and  313  pounds  of  lead.  The  properties  furnishing  the  output 
were  the  Bums  group,  near  Winkelman.  yielding  a  copper-lead-silver 
ore,  the  Gold  Com,  at  Troy,  and  the  Sultana. 

SANTA  CRUZ  COUNTY. 


Twenty  operators  in  1908  reported  a  production  of  952  tons  of 
crude  ore.  This  was  14,193  tons  less  than  the  production  of  1907, 
which  was  reported  by  21  operators.  The  average  value  per  ton  in 
1908  was  $25.41,  almost  half  of  which,  or  $10.11,  was  the  value  of  the 
gold  and  silver.  Of  the  tonnage  produced  the  larger  part,  aggre- 
gating 542  tons,  went  to  smelters,  and  contained  21.87  oimces  of  gold, 
15,690  oimces  of  silver,  83,277  pounds  of  copper,  85,015  pounds  of 
lead,  with  a  total  value  of  $23,333  and  an  average  value  of  $43.05 
per  ton.  At  gold  and  silver  mills  there  were  treated  410  tons  of  ore, 
yielding  bullion  containing  40.72  ounces  of  gold  and  27  oimces  of 
silver.  The  placer  yield  was  14.42  ounces  of  gold  and  1  ounce  of 
silver,  valued  at  $299.  Of  the  tonnage  produced  by  deep  mines  497 
tons  were  siUceous  ore,  403  tons  were  copper  ore,  and  52  tons  were 
lead  ore. 

Harshaw  disiricL—TYie  World's  Fair  mine  was  the  largest  producer 
of  silver  in  this  distinct.  The  output  of  the  district,  partly  estimated, 
was  138  tons  of  ore,  which  contained  $49  in  gold.  7,591  ounces  of 
silver,  and  23,299  pounds  of  copper,  having  a  total  value  of  $7,147, 
and  an  average  value  of  $51.79  per  ton. 

Oro  Blanco  district — Only  development  and  assessment  work  was 
reported  by  4  properties,  and  a  small  quantity  of  ore  containing' gold 
and  silver  was  shipped  as  a  test. 

Paicigonia  district, — ^The  200-ton  concentrator  and  the  100-ton  rever- 
beratory  furnace  of  the  Duquesne  Mining  and  Reduction  Company, 
also  the  lead  smelter  of  the  Santa  Cruz  Company,  at  Mowry,  were  idle. 
In  the  district  8  properties  yielded  192  tons  of  ore,  which  was  shipped 
to  smelters  and  contained  $548  in  gold,  1,443  ounces  of  silver,  24,449 
pounds  of  copper,  and  5,882  pounds  of  lead,  the  total  valued  at  $4,787, 
an  average  value  of  $24.93  per  ton.  Lead  ore  was  shipped  by  the 
Arizona  rittsburg  Mining  Companv,  and  copper  ore  from  the  Three 
R.  and  National  properties.  Small  shipments  were  made  also  from  a 
number  of  claims  operated  by  lessees.  The  operators  of  the  Four 
Metal  mine  did  considerable  development  work,  driving  its  main  tun- 
nel, which  is  over  700  feet  long. 

TyndaU  district, — ^Three  properties  recorded  an  output  of  407  tons 
of  ore,  all  of  which,  with  the  exception  of  23  tons  shipped  to  smelters, 
was  treated  at  gold  and  silver  mills.  The  total  output  of  the  district 
was  $587  in  gold,  762  ounces  of  silver,  152  pounds  of  copper,  and 
61,327  pounos  of  lead,  having  a  total  value  of  $3,587,  an  average 
value  or  $8.81  per  ton.  The  Santa  Rita  Mining  Company  erected  a 
small  14-ton  mill.  This  property  is  located  in  the  Agua  Caliente 
Can^ron  of  the  Santa  Rita  Mountains.  On  the  Gringo  mine  in  this 
district  a  5-stamp  mill  was  reported  in  operation,  and  additions  were 
made  to  the  plant. 

Wrightson  district. — ^The  production  of  the  district  aggregated  214 
tons  of  ore,  the  larger  part  of  which  was  shipped  to  smelters,  the 
remainder  being  treated  at  a  gold  and  silver  mill.    The  yield  was  $387 
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in  gold,  5.852  ounces  of  silver.  35.877  pounds  of  copper,  and  17,806 
pounds  ot  iead|  haymg  a  total  Vlilue  of  $S,907,  an  average  valuo  of 
$41.62  per  ton.  This  out^t  was  reported  by  6  operators.  Some 
development  woik  was  earned  on  at  toe  Augtista  claim,  during  which 
lessees  shipped  copper  ore-  The  proi>L>rty  is  bein^  developed^  by  a 
200-foot  shaft  and  a  tunnel.  Projecting  with  a  drill  was  carried^  on 
bv  the  Ajsieiican  Ifining  and  Ou  Company  on  the  Castle  Butte 
claims.  One  car  of  copper  ore  was  shipped  from  the  property. 
Hi^h-grade  coppei>silver  ore  was  also  shipped  from  the  Ivanhoe 
claims,  developed  by  a  shaft  100  feet  deep.  The  Happy  Jajck  Mining 
Company,  newly  organizedi  produced  a  lea<l  ore  containing  42.Z  per 
cent  of  tiiat  metal,  2.8  percent  of  copper,  and  20  ounces  oi  silver  per 
ton.  The  mine  is  developed  by  a  shaft  200  feet  de*?p  and  a  tunnel 
950  feet  long.  The  30-ton  nuitte  smelter  of  the  Mansfiehl  Company 
for  treating  the  copper  ore  was  nearly  completed  at  the  latter  part 
of  the  year.  A  little  woik  was  done  in  the  mine,  which  is  developed 
by  several  shafts,  the  deepest  being  360  feet.  Shipmei] 
been  made  for  experimental  purposes. 

YAVAPAI  OOUMTT. 
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Metal. 

1907. 
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*«sLiV-r  *■ 

Quantity. 

Value. 

Qmntlty. 

ValM. 

^^VHhH^. 

Viioa. 

Gold fine  ounces. . 

Silver do..-. 

Copper pounds. . 

Zinc do 

55,345.04 

647,488 

35,734,416 

521,307 

140,786 

11,144,102 

427,342. 

7.146.883 

27,629 

8,307 

54,034.86 

602.646 

36,248.440 

362,334 

-i.sn.07 

-    44.80 

4-a4,(m 

-140.WB 

-  107.M0 

-  i2,ai 

-  8.107 

8.754,263 

6,236,a07 
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The  origin  of  the  precious  metals,  by  dilSerent  kinds  of  ore,  is  given 

in  the  following  table: 

Source  of  gold  and  silver  in  Yavapai  County f  Ariz.,  in  1907  and  1908^  injbu 


Metal. 

Year. 

SlUceous 
ore. 

Copper 
ore. 

Lead  ore. 

s^s^ 

Lead- 
on. 

■Md. 

rinM 

i  1907 
\1908 
/1907 
\  1008 

1.014.05 
660.61 
164.00 
99.00 

28.066.80 
32.922.89 
117,316.00 
105,009.00 

25,511.31 
20.375.75 
520.049.00 
495.909.00 

732.88 

65.61 

9.950.00 

1,628.00 

tt,SI&M 

MpMlSi 
S«r,«B.OB 

Ci1<TA«> 

a08.Stf.OB 

Conditions  for  normal  production  of  metals  in  Yavapai  Countv  in 
1908  were  unfavorable.  Few  of  the  operators  could  ship  to  smeften 
outside  of  the  county  on  account  of  hi^h  freight  rates,  which  caused 
many  of  them  to  hold  the  product  at  the  mines  pending  the  opening 
of  the  smelter  at  Humboldt.  Despite  these  conditions,  nowever,  the 
production  showed  but  a  small  decrease  in  quantity,  and  this  was 
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offset  by  the  operations  of  many  of  the  gold  and  silver  mills.  The 
ore  mined  aggregated  314,113  tons  in  1908,  as  against  375,398  tons 
in  1907,  and  a  decrease  was  also  noted  in  the  average  value  per  ton 
from  $23.26  in  1907  to  $19.81  in  1908.  vincluded  in  these  values,  the 
gold  and  silver,  worth  $4.13  in  1907,  increased  to  $4.53  in  1908. 
Three-fourths  or  the  ore  mined,  or  232,538  tons,  was  classed  as  copper 
ore,  81,499  tons  as  siliceous  ore,  and  76  tons  as  lead  ore.  The  crude 
ore  treated  at  smelters  aggregated  235,540  tons  and  yielded  24,011.54 
ounces  of  gold,  541,636  ounces  of  silver,  36,226,822  pounds  of  copper, 
and  145,531  pounds  of  lead,  valued  at  $5,571,482,  an  average  value 
of  $23.65  per  ton.  The  ore  containing  lead  was  shipped  to  Needles 
and  El  Paso,  and  the  larger  part  of  the  copper  ore  produced  from  the 
mine  of  the  united  Verde  Copper  Compan v  was  treated  in  its  smelter 
at  Jerome.  Gold  and  silver  mills  treated.  69,495  tons  of  ore,  yield- 
ing bullion  which  contained  18,555.46  ounces  of  gold  and  14,013 
ounces  of  silver,  valued  at  $391,003,  an  average  vdue  of  $5.62  per 
ton.  Some  of  these  mills  were  equipped  with  concentrators,  but  the 
tonnage  of  concentrates  from  that  source  was  small.  There  were 
treatea  at  concentration  mills  9,078  tons  of  ore,  which  yielded  2,657 
tons  of  concentrates.  All  of  the  concentrates  yielded  10,797.25 
ounces  of  gold,  46,897  ounces  of  silver,  21,618  pounds  of  copper,  and 
216,803  pounds  of  lead,  valued  at  $260,013,  an  average  value  of 
$97.86  per  ton.  The  placer  yield,  which  came  largely  from  Rich 
Hill,  in  the  southern  part  of  the  county,  and  the  Big  Bug  district, 
near  Prescott,  amounted  to  $13,708  for  the  output  of  660.61  ounces 
of  gold  and  99  ounces  of  silver. 

Agtui  Fria  district — Very  little  work,  except  assessment  and  some 
development  work,  was  recorded  in  1908.  The  Bauman  Copper  Com- 
pany was  preparing  its  property  the  latter  part  of  the  year  for  opera- 
tion again.- 

Big  Bug  district — ^The  total  output  of  this  district,  aggregating 
13,429  tons,  contained  $161,271  in  gold,  41.152  ounces  of  silver, 
22,634  pounds  of  copper,  and  292,383  pounds  of  lead,  the  total  valued 
at  $198,349,  an  average  value  of  $14.77  per  ton.  Two-thirds  of  the 
tonnage,  or  8,242  tons,  was  treated  at  concentration  mills,  yielding 
853  tons  of  concentrates,  which  contained  2,471.01  ounces  of  gold, 
14,069  ounces  of  silver,  21,040  pounds  of  copper,  and  164,219  pounds 
of  lead,  valued  at  $68,211,  and  averaging  $79.96  per  ton.  A  part  of 
these  concentrates  was  from  gold  and  silver  mills.  The  crude  ore  of 
shipping  grade,  2,623  tons  in  quantity,  contained  2,973.12  ounces  of 
gold,  25,999  ounces  of  silver,  1,594  pounds  of  copper,  and  128,164 
pounds  of  lead,  having  a  total  value  of  $80,832,  and  an  average  value 
of  $30.81  per  ton.  Copper-silver  ore  and  concentrate  were  shipped 
from  the  Gladstone  property  by  lessees.  The  Lookout  was  a  pro- 
ducer of  lead  ore.  The  Mount  Elliot  plant  is  equipped  with  concen- 
trating tables.  Some  bullion,  and  concentrates  containing  lead,  cop- 
per, and  gold.  Were  shipped.  The  Oriental  mill  treated  some  ores  from 
old  mine  dumps.  The  JPoland  property  continued  to  be  the  steadiest 
producer  in  the  district.  Its  20-stamp  mill  was  in  full  operation  dur- 
iDjg  1908,  and  lead-copper  concentrate,  in  addition  to  the  gold  and 
sih^er  saved  on  the  plates,  was  produced  and  shipped.  Concentrates 
of  three  kinds,  leaa,  iron,  and  zinc,  were  made  at  the  Poland  mill. 
The  latter  grade  was  reserved  for  better  metal  prices. 
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Black  Canyon  district. — Of  the  ores  produced  in  this  district,  con- 
taining principally  gold  and  silver,  there  were  treated  at  gold  and 
silver  mills  198  tons,  which  yielded  50  ounces  of  gold,  45  ounces  of 
silver,  and  19  tons  of  pvrite  concentrate,  yielding  34.01  ounces  of 
gold  and  38  ounces  of  silver.  In  addition  to  this,  70  tons  of  ore  of 
shipping  grade  were  sent  to  smelters  and  contained  104.58  ounces 
of  gold  and  380  ounces  of  silver.  The  output  of  the  district  was  from 
four  properties. 

Black  IliUs  district — In  this  region  three  properties  yielded  61  tons 
of  ore  and  copper  matte,  which  contained  $119  in  gold,  926  ounces  of 
silver,  and  34,060  pounds  of  copper,  the  total  .valued  at  $5,106,  an 
average  value  of  $83.70  per  ton.  The  principal  work  in  the  district 
in  the  past  has  been  done  by  the  Yaeger  Canyon  Copper  Company,  * 
equipped  with  a  small  matting  furnace.  The  property  was  idle  in 
1908. 

Black  Rock  district. — The  largest  producer  of  this  district,  the  Inte- 
rior ilining  and  Trust  Company,  closed  its  mill  in  July,  but  continued 
development  work  in  the  mine  until  the  latter  part  of  1908.  The 
incline  shaft  was  sunk  210  feet,  making  a  total  depth  of  752  feet. 
The  mill,  containing  12  Nissen  stamps,  amalgamation  plates,  and 
concentrators,  produced  bullion  and  pyrite  concentrate,  containing 
only  gold  ancl  silver.  Most  of  the  concentrates  were  made  in  1907, 
but  were  shipped  in  1908.  At  the  Monte  Cristo  property^  owned  by 
the  Yavapai  Silver  Mines  Companj",  the  incline  stiaft  is  221  feet 
deej).  A  small  shipment  of  silver  ore  was  made  to  the  smelter.  The 
Black  Kock  i)r()peity  went  under  new  control  in  December,  and  new 
improvements  were  made  in  the  mill.  The  mine  is  developed  by  an 
incline  shaft  175  feet  deep.  The  production  consisted  of  a  small  lot 
of  p)l(l  and  silver  ore.  trom  the  Grijalva  and  Unida  properties,  ore 
cuntaiiiin^  ])rincipally  ^old  and  a  little  copper  was  shipped.  The 
total  yield  from  hve  i)roi)erties  aggregated  10,604  tons  oi  ore,  which 
contained  891,749  in  ^old,  12,103  ounces  of  silver,  and  3,626  pounds 
of  copper,  valued  at  §98,042.  This  output  was  divided  into  10,552 
tons  ol  ore,  treated  at  «]:old  and  silver  mills,  which  yielded  490  tons 
of  coiiccMit rates,  and  52  tons  of  ore  shi|)ped  direct  to  smelters. 

Cluri'ii  (')nL'  cli.sfrlcf. — Six  deep  mines  yielded  464  tons  of  ore,  the 
principal  pari  of  which  wtus  treated  at  ^oUl  and  silver  mills,  only  25 
tons  heini:  concentrated.  The  yield  of  metals  was  $5,775  in  p:old 
and  s()  ounces  of  silver,  valued  at  S5,S21,  an  average  value  of  $12.54 
per  ton.  Th(»  nnxhicers  were  the  Arizona  Copper  and  Gold  Mines 
('oni|)any,  th(»  Broom,  Ktta,  Statehood,  and  Yavapai  properties. 

('upjKr  luisln  fUstrict,-  T\u^  Lo^ran  (\)nij)any  has  been  deepening 
its  shaft  to  l').")  feet.  A  new  organization,' known  as  the  Penn 
Arizona  Minintj:  Company,  has  taken  hold  of  the  Lancaster  propertv 
and  is  (loin;;  some  development  work.     No  ])roduction  was  recorded. 

F.unla  (listrirt.  A  production  was  (»xpected,  but  did  not  mate- 
rialize, from  the  Bi^  Stick  (lold  Mining  Company,  which  erected  a 
2()-stainp  concentration  mill  and  TO-ton  cyanide  ])lant  in  1907.  It 
is  reported  that  the  plant  will  not  he  comph»led  until  the  spring  of 
\\){)\).  Sev(»ral  v(Ttical  shafts.  a^^re«;atin^  (».^)()  feet,  have  been  sunk 
on  \\\o  property,  and  it  is  reported  that  a  lar^e  tonnage  of  ore,  con- 
taining: ^old  and  silvtM'.  is  l»locked  out. 

Udssaifafupa  <Hstnrt.  TIkti*  were  470  l()ns  of  ore  ])roduced  by  10 
o])erators  in  this  district  in  HK)S.     The  yield  was  $G,5:i4  in  gold,* 595 
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ounces  of  silver,  4,453  pounds  of  copper,  and  787  pounds  of  lead, 
valued  at  $7,470,  an  average  value  or  $15.89  per  ton.  Nearly  all  of 
the  ore,  or  438  tons,  was  treated  in  gold  and  silver  mills,  and  yielded 
206.01  ounces  of  gold  and  96  ounces  of  silver;  also  18  tons  of  con- 
centrate, containing  35.60  ounces  of  gold,  59  ounces  of  silver,  and 
787  pounds  of  lead.  The  ore  of  shipping  grade,  32  tons  in  quantity, 
contained  74.47  ounces  of  gold,  440  ounces  of  silver,  and  4,453  pounds 
of  copper.  During  the  year  the  Empire  property  was  put  in  shape 
for  production.  Its  old  cyanide  plant  was  dismantled,  and  concen- 
trators were  installed.  Tne  production  consisted  principally  of  gold 
bullion.  The  Climax  Company  also  made  shipments  of  gold  bulfion. 
Its  mine  is  developed  by  a  vertical  shaft  1,600  feet  deep  and  by  a 
tunnel  3,700  feet  long.     A  10-stamp  mill  is  on  the  property. 

Martinez  district, — The  Congress,  Gold  Dollar,  and  Alaska  groups 
were  the  principal  producers  of  gold  and  silver  in  1908.  The  total 
jdeld  was  29,026  tons  of  ore  reported  by  these  companies,  returning 
$186,922  in  gold  and  16,809  ounces  of  silver,  having  a  total  value  of 
$195,831,  and  averaging  $6.75  per  ton.  The  equipment  of  the  Con- 
gress mines  has  been  described  m  former  reports.  The  Alaska  prop- 
erty, owned  by  the  United  Gold  Mines  Company,  which  has  been 
developing  it  for  the  last  seven  years,  has  a  milling  equipment  of  4 
Nissen  stamps,  3  Wilfley  tables,  and  a  cyanide  plant.  The  produc- 
tion reported  was  the  yield  of  concentrates  from  a  test  of  500  tons  of 
ore  in  the  new  plant. 

PecJc  district. — Silver-gold  ore,  413  tons  in  quantity,  reported  by  4 
operators,  yielded  $3,064  in  gold  and  6,454  ounces  of  silver,  having 
a  total  value  of  $6,485,  and  an  average  value  of  $15.70  per  ton.  The 
Golden  Belt  mine  was  worked  by  lessees  during  the  year.  It  is 
equipped  with  a  2-stamp  Tremain  mill  and  a  Wflfley  concentrator, 
and  is  situated  on  the  lower  part  of  Turkey  Creek.  The  Lincoln 
Gold  Mining  Company  operated  its  mill  in  May,  producing  bullion 
and  concentrate,  but  closed  down  the  remainder  of  the  year. 

Tiger  district, — The  principal  operators  were  the  Tiger  and  Savoy 
Mining  companies,  botn  producing  gold  and  silver  bullion,  and  one 
of  the  properties  shipped  a  lead  concentrate  in  addition.  The  aggre- 
gate yield  reported  by  4  operators  was  5,374  tons  of  ore,  which  con- 
tained $43,046  in  gold,  20,103  ounces  of  silver,  and  16,096  pounds  of 
lead,  having  a  total  value  of  $54,377,  an  average  value  of  $10.12 
per  ton. 

TurJcey  district, — Lead  ore,  with  some  gold  and  silver  bullion,  was 
the  output  of  2  deep  mines  and  1  placer  property  in  this  district, 
which  aggregated  a  vield  of  $3,075  in  gold,  778  ounces  of  silver,  and 
2,006  poimds  of  lead.  At  gold  and  silver  mills  450  tons  of  ore  were 
treated,  yielding  bullion  and  concentrate,  the  latter  containing  only 
jold  and  silver;  the  shipping  ore  consisted  of  8  tons,  containing  the 
ead.  Operators  of  the  district  developing  and  producing  were  the 
New  Cumberland  and  the  War  Eagle  companies. 

Verde  district, — The  ore  produced  was  entirely  the  output  of  one 
property,  the  United  Verde,  which  reported  to  the  territonal  auditor 
a  production  of  36,183,089  pounds  of  copper,  20,334.09  ounces  of 
gold,  and  494,574  ounces  of  silver,  having  a  total  value  of  $5,460,818. 
The  Cleopatra  mines  have  been  equipped  with  a  smelting  plant,  but 
the  dc^y  in  starting  is  said  to  be  due  to  the  lack  of  sufficient  iron 
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flux  for  smeltmg  the  copper  ores.  The  United  Verde**  mine  is 
developed  by  2  shafts  1,000  and  900  feet,  respective tj,  also  bv  3 
tunnels,  one  at  the  300-foot,  another  at  the  dOO^oot^  and  a  third  at 
^lie  1  .ano-foot  level,  the  latter  being  completed  in  190S.  The  blast- 
furnace plant  consists  of  one  600-ton  f urnace»  three  400-ton  fumae^, 
and  one  300-ton  furnace,  making  the  total  capacity  of  the  plant  2,100 
tons  daily.  The  Verde  Grand  Copper  Company  has  developed  its 
property  to  a  depth  of  S3S  feet. 

Walker  district. — Operators  of  4  deep  mines  reported  the  shipment 

I  of  142  tons  of  ore  to  smelters,  which  contained  261.71  ounc^pih  of  gold, 
455  ounces  of  silver,  and  5,860  pounds  of  lead.  In  addition  to  this 
450  tons  were  treated  at  gold  and  silver  mills  and  ^'ielded  725.60 
^ounces  of  gold,  445  ounces  of  silver,  and  09  tons  of  pyrite  concen- 
trates, containing  159. SO  ounces  of  gold  and  202  ounces  of  silver. 
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Weaver  district. — This  dbtrict  is  famous  for  its  production  of  placer 
gold  from  Rich  Hill,  whicli  did  not  produce  as  much  in  1 90S  as  in 
former  years,  but  the  yieUl,  nevertheless,^  was  important,  $6,0S9  in 
gold  and  silver  being  reported.  In  addition  there  were  20,069  tons 
of  ere  treated  at  gold  and  silver  mills,  jdelding  5,868.16  ounces  of 
golil  and  4,521  ounces  of  silver;  also  IGO  tons  of  concentrates,  con- 
taining 1.480.61  ounces  of  gold,  2J91  ounces  of  silver,  and  38,914 
pounds  of  lead.  The  shipments  of  f»re  to  smelters  aggregated  18  tons, 
containing  only  gold  anil  silver.  The  principal  producers  were  the 
Mildred  Gold  Mining  Company,  the  Monica  mine,  and  the  Octave 
Mining  Company.  Important  development  work  w^aa  carried  on  at 
the  Alvarado  Gold  Mining  Company's  property,  which  is  being 
et^uippeil  with  a  mill  No  production  was  report eti  by  the  RincQUr 
Mmes  Company,  whose  property  is  also  equipped  isath  a  milL  "*" 

YUMA   CJOUNTY. 
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The  tonnage  produced  by  19  deep-mine  operators  in  1M6  tggK^ 
gated  77,822  tons,  an  increase  of  642  tons  as  compared  wfth  tiiat  of 
1907.  The  total  yield  from  placers  and  deep  nunes  was  $368,815 
in  gold,  9,916  ounces  of  silver,  62,251  pounds  of  copper,  and  72.962 
pounds  of  lead.  The  total  average  value  per  ton  or  tne  oro  mined 
showed  an  increase  from  $4.20  in  1907  to  $4.82  in  1906,  of  whidll 
gold  and  silver  formed  the  larger  part,  or  $4.68  in  1908.  Nearihf  aD 
the  ore  produced  in  the  county  was  treated  by  the  cyanide  proee8% 
the  remainder  being  treated  by  amalgamation.  The  ymd  was 
$352,478  in  gold  and  3,406  ounces  of  silver.  Crude  ore  dupped 
direct  to  the  smelters  aggregated  309  tons,  containing  319.47  onnoes 
of  gold,  6,426  ounces  of  silver,  62,251  pounds  of  copper,  and  72,fM3 


a  The 
1907.  U. 


reology  and  ore  occurrences  are  briefly  described  by  L.  C.  Qraton,  Minanl 
3.  Oeol.  Survey,  1906,  p.  597. 
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pounds  of  lead,  valued  at  $19,679,  an  average  value  of  $63.68  per 
ton. 

CdstU  Dome  district. — The  dry-placer  diggings  and  2  deep  mines 
in  this  locality  produced  a  total  of  $2,739  m  gold,  1,668  ounces  of 
silver,  9  pounds  of  copper,  and  72,243  pounds  or  lead.  The  lead  and 
copper  and  1,644  ounces  of  silver,  with  only  0.10  of  an  ounce  of  gold, 
were  recovered  from  55  tons  of  ore  shipped  to  smelters.  Very  little 
work  was  performed  on  the  De  Luce  group  of  claims,  from  which 
onlv  a  few  tons  of  mixed  carbonate  and  sulptiide  lead  ore  were  mined 
and  shipped  during  the  year.  Development  in  the  property  has 
been  carried  on  to  a  depth  of  170  feet  by  an  incline  shaft. 

Ellsworth  district — The  operations  of  2  deep  mines  and  of  dry 
placers  resulted  in  the  shipment  of  product  valued  at  $23,320.  The 
bonanza  and  Golden  Eagle  and  tne  Cunningham  Pass  properties 
were  the  only  2  producing  deep  mines  operating  in  the  district.  The 
Cholla  group  and  the  property  of  the  Corona  Copper  Company  were 
both  being  developed.  The  Vicksbur^  Development  Company 
started  the  construction  of  a  10-stamp  mill  in  the  latter  part  of  the 
year.  The  ore  from  fliis  property  is  a  low-grade  gold  quartz,  which 
is  said  to  yield  from  $6  to  $8  in  gold  per  ton.  About  1,000  feet  of 
tunneling  and  shaft  work  has  been  completed.  Northwest  of  Cun- 
ningham Pass  the  Oro  Cobra  property  was  being  developed  by  a 
shaft.  The  20-stamp  amalgamation  and  concentration  mill  of  the 
Socorro  mine  was  idle. 

Kofa  district. — This  district  produced  from  deep  mines  and  some 
dry  placers  in  1908  a  total  yield  of  $333,841  in  gold  and  6,177  ounces 
of  silver.  The  King  of  Arizona  Company  operated  its  cyanide  plant 
continually  during  1908  and  was  the  largest  producer.  The  Golden 
Star  Mining  Company,  operating  the  North  Star  mine,  a  new  property, 
began  operations  in  1908.  Its  incline  shaft  is  300  feet  deep,  200 
feet  of  which  were  accomplished  in  1908.  The  50-ton  cyanide  and 
crushing  plant  was  started  in  August  and  continued  in  successful 
operation  for  the  remainder  of  the  year. 

Plomosa  district. — Eight  producers  reported  from  this  district  in 
1908  an  output  of  402  tons  of  ore,  of  which  250  tons  were  treated 
at  a  gold  and  silver  mill  and  the  remainder  was  shipped  to  smelters. 
The  total  recovery  from  these  ores  aggregated  $7,065  in  gold,  1,230 
ounces  of  silver,  and  40,326  pounds  of  copper.  The  bulhon  of  dry- 
placer  diggings  was  reported  by  dealers  and  merchants,  who  handled 
$2,050  in  gold  and  13  ounces  of  silver.  The  operators  of  the  Excel- 
sior, Copper  Prince,  and  Arizona  Success  mines  were  the  principal 
shippers.  Development  work  only  was  reported  by  the  Clara  Con- 
soliclated  Copper  Company.  A  400-ton  smelter  and  a  40-ton  con- 
verter plant  were  partly  erected  on  its  property  during  the  year. 

Cienega  district. — The  jield  in  1908  came  from  the  Pittsburg  group, 
which  produced  lead-silver  ore.  The  Quartz  King  Mining  Company 
simk  a  shaft  to  a  depth  of  238  feet,  which  encountered  a  heavy  flow 
of  water,  necessitating  the  installation  of  pumping  machinery.  The 
ore  contains  gold  and  copper. 
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CAUFOBNIA. 

By  Cbmmlkb  G.  Taia. 
PRODnCHQH. 

For  the  calendar  year  1908  the  California  production  of  gold,  silrer, 
copper,  and  lead  was  vidued  at  $24^805^1 41 ,  as  compared  with 
$23,338,104  in  1907,  an  increase  in  1908  of  $  1 ,467,037.  This  increase 
was  mainly  due  to  the  augmented  output  of  gold,  though  there  was 
some  increase  in  silver  also;  but  the  value  of  the  copper  and  lead  prck- 
duction  was  smaller  than  in  1907.    The  increase  in  goIdJ^^HL3  76.90 


fine  ounces,  valued  at  $2,033,631.  and  that  in  ailvar  was  508,420  fine 
ounces.  The  increase  in  value  oi  ailver,  however,  was  oniy  S121|411 ; 
and  although  there  was  an  increase  in  quantity  of  copper  amounting 
to  10,248,861  pounds  over  the  output  of  1907,  yet  there  was  a  decrease' 
in  value  of  $587,056.  The  lead  and  cine  showed  boUi  xedvced  quan- 
tities and  values  in  1908  as  compared  with  those  of  1007. 

Reports  were  received  from  1,054  producing  piopertiesy  of  which 
495  were  deep  mines  and  559  were  placers  ofi  yarious  deacriptians. 
There  were  also  reports  received  from  1,463  unproductive  jnoperties, 
on  most  of  which  more  or  less  development  work  was  bdqe  done. 
The  deep  mines  may  be  classified  by  the  relative  quantities^  metal 
produced,  as  follows:  Gold,  464;  silver,  2;  gold  and  silver.  1;  copper, 
13;  lead,  7;  silver-lead,  6;  and  copper-lead^  2.  Of  the  jMscer  nunes 
145  are  hydraulic,  69  dredge,  89  arift,  and  256  surface  or  sluicing 
properties.  The  dredges  are  considerea  according  to.  the  number  ^ 
machines  at  work  in  1908,  not  by  number  of  companies. 

The  495  deep  mines  producing  in  the  State  in  1908  made  an  output 
of  2,546,908  tons  of  ore,  492,255  tons  more  than  was  produced  in 
1907.  Of  this  output  2,025,594  tons  were  siliceous  ore,  613,414  tons 
were  copper  ore,  7,532  tons  were  lead  ore,  and  368  tons  were  copper- 
lead  ore. 

The  siliceous  ore  averaged  $5.09  per  ton  in  gold  and  silver;  the 
copper  ores,  $1.99;  the  lead  ores,  $5.05;  and  the  copper-lead  ores. 
$2.35.  The  average  yield  in  gold  and  silver  from  all  the  ores  treatea 
in  the  State  in  1908  was  $4.46  per  ton. 

The  2,546,908  tons  of  ore  of  all  classes  treated  in  the  State  in  1908 
jrielded  509,406.75fineouncesof  gold,  valued  at  $10,630,372;  1.576,093 
fine  ounces  of  silver,  valued  at  $835,329;  38,776,881  pounds  oi  copper, 
valued  at  $5,118,548;  and  1,237,548  pounds  of  lead,  valued  at  $61,977. 
There  was  no  zinc  produced  in  California  in  1908,  though  there  was  a 
small  output  in  1907. 

The  total  value  of  the  metals  obtained  from  the  ore  treated  in 
California  in  1908  was  $16,536,226,  an  average  value  per  ton  of  S6.49. 
In  1907  the  tonnage  was  2,054,653  tons,  and  the  total  value  $16,472,- 
807,  an  average  of  $8.02  per  ton;  and  in  1906  there  were  2,5^,056 
tons  treated,  with  a  total  valuation  of  $16,700,860,  or  $6.53  per  ton. 
Thus  while  there  were  492,255  more  tons  of  ore  treated  in  Califomia 
in  1908  than  in  1907  the  average  value  per  ton  was  $1.53  less  in  1908 
than  in  1907. 

In  1908  there  were  treated  at  gold  and  silver  mills  1,863,871  tons  of 
ore  (including  384  tons  sent  to  concentrating  mills),  containing 
$9,307,212  in  gold,  an  average  of  $5  per  ton,  and  silver  valued  at 
$1 48,028,  an  average  of  8  cents  per  ton.     This  was  a  total  of  $0,455,240 
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in  gold  and  silver,  an  average  value  per  ton  of  $5.08  in  both  metals. 
This  average  value  was  $5.71  in  1907. 

Of  the  total  value,  $7,669,613  in  gold,  averaging  $4.12  per  ton,  and 
$128,434  in  silver,  averaging  7  cents  per  ton,  a  total  of  $7,798,047  in 
gold  and  silver,  averaging  $4.19  per  ton  in  both  metals,  was  recovered 
as  bullion  in  the  mills. 

From  the  1,863,871  tons  of  milling  ore  31,976  tons  of  concentrates 
were  obtained,  valued  at  $1,637,599  m  gold,  an  average  of  $51.21  per 
ton,  and  at  $19,594  in  silver,  an  average  of  61  cents  per  ton.  This  is  a 
total  in  gold  and  silver  of  $1,657,193,  or  an  average  value  recovered 
from  the  concentrates  of  $51.82  per  ton  in  gold  and  silver. 

Of  smelting  ores  there  were  573,790  tons,  valued  at  $883,116  in  gold, 
an  average  of  $1.54  per  ton,  and  $631,576  in  silver,  an  average  of 
$1.10  per  ton.  The  total  yield  of  gold  and  silver  in  the  smelting  ores 
was  $1,514,692,  or  an  average  of  $2.64  per  ton  in  gold  and  silver. 

In  addition  to  this  there  were  109,247  tons  of  old  tailings  treated, 
producing  $340,044  in  gold,  an  average  of  $3.02  per  ton,  and  $55,725  in 
silver,  an  average  of  51  cents  per  ton.  The  total  gold  and  silver  in 
the  tailings  was  valued  at  $395,729,  an  average  of  $3.53  per  ton  in 
both  metals. 

In  some  counties  the  grade  of  ore  milled  is  low  but  the  quantities 
are  large,  while  in  other  counties  a  higher  grade  of  ore  in  smaller 
quantities  is  treated.  Some  exceptional  high  values  in  small  lots  of 
ore  naturally  affect  the  averages.  For  example,  in  one  county  in 
California,  in  1908,  less  than  a  ton  of  ore  from  a  certain  mine  yielded 
$85,000,  and  in  another  county  another  mine  produced  1  ton  of  ore 
from  which  over  $40,000  was  recovered:  in  still  another  county  1 
ton  of  ore  yielded  $35,000. 

The  559  productive  placer  mines  in  California  in  1908  yielded 
398,183.67  fine  ounces  of  gold,  valued  at  $8,231,187,  and  71,185 
ounces  of  silver,  valued  at  $37,728,  a  total  value  in  gold  and  silver  of 
$8,268,915.  This  was  an  increase  of  $1,403,618  over  the  output  of 
1907,  mainly  due  to  the  dredging  industry,  which  yielded  $1,470,752 
more  in  gold  in  1908  than-in  1907.  The  yield  from  hydraulic  and 
drift  mines  fell  off  in  1908,  but  there  was  a  much  larger  production 
from  surface  or  sluicing  mines.  This  increase  may  be  more  apparent 
than  real,  however,  except  in  the  case  of  the  dredges,  as  it  is  not 
always  possible  for  the  Survey  to  get  exact  answers  as  to  methods  of 
worlang  the  auriferous  gravels. 

The  statement  of  production  in  California  for  1907  and  1908, 
showing  increase  or  decrease  and  value  at  each  year's  commercial 
prices,  is  as  follows: 


Mine  production  of  gold,  silver 

,  and  associated  metals  in  California  in  1907  and  1908. 

1907. 

1908. 

Increase  (+)  decrease  (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

silver do.... 

£SS!::::;;:;:!~.X'":: 

Zhw^..         rtn, 

809.213.52 
1.138.858 

28.528.020 

2,625,419 

233.550 

$10,727,928 

751,646 

5,705.604 

139, 147 

13,779 

907.590.42 
1,647,278 

38.770.881 
1,237,548 

$18,761,559 

873,057 

5,118.548 

51,977 

+  98.376.90 
+      508,420 
+  10.248,861 

-  1,387.871 

-  233.550 

+$2,033, 631 
+      121.411 

-  587,056 

-  87, 170 

-  13,779 

23,338,104 

24,805,141 

+  1,467|037 
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"The  followinf^  table  shows  the  production  of  gold,  sOv^^er,  and  assD-   1 
ciated  metals  in  California  in  1908,  bj  counttes:                                       1 

Mine  prodiucti&n  of  gold^  trihtr,  and  associated  'metaU  in  Caiifomia  in  I90S^  hjf  itn4J«lt#j,    1 

Oouiity* 

Gold. 

SlWer. 

C-opper. 

Lcaid. 

Oraod 

tity. 

Value. 

'iur  ^■^" 

■ssr 

Vahie. 

Yftluv, 

Afffftflgf       

DsJ  N^orlfl ,„ 

fl0,7».i2 

151, 806. 5« 

06,685.47 

27.  «1 

168.74 

91,S76tl74 

3,iaS,3to 

L37S,511 

578 

3,48» 

342,033 

33,066 
Il.jt48 

24.9§0 

23,97K 

ll§v353 

U 

36 

10,335 

21 

613 

232 

113.  SS 

12,7% 

e3,727 

6 

19 

6,5W 

55,788 

'4^47^^030 

i7,»4 

/^1^. 

|1.§«,777 
A.  IS.1» 

2.oat(^ 

347.13? 
1,0W 

33,  *l 

6.^1 

3S6,MD 

S,»4 

4«.m 

4«.)A 

1,S7 

2,ai».«fr 

3n>.3M 
2S8.87    . 

7,flM 
1.167  07* 

72,180 

%m^ 

Eldorado ..„ 

FrisQOt     .  *.•..,•« 

Humhcfldt 

4.394 

4a7 

JJIVO.,. ., 

I4.&€1.73       3il8.g7a 

40,010.33       827,087 

3^.30          7.284 

58.3«2  30,900 

133,  no!  96.550 

1,477         783 

iaiO,tt^^$W,600 

KiTO , 

iiBmea. 

m             27 

If#4»« 

2,182.05 
31,278.33 

8,  SSL  17 

30.024.04 

03.76 

111,163.90 

l7.3"2a.W 

12,322,90 

28^.04 

S6.407.9I 

8,732.22 

334.75 

54. 75a.  37 

19.900.78 

24,388.55 

39.107.42 

18,639.63 

98,418. 3fi 

4£.I(F7 

439,  sm 

182.970 

413,946 

1,318 

2,267,963 

3,^.090 

251,  737 

6,884 

1,166,05,^ 

I«),5U 

6,920 

1,131.832 
412,036 
6iM,  156 
002,944 
7ie,752 

2.034.48(1 

1^ 

2*357 

49,310 

17 

41,147 

4,1^ 

6,717 

211 

3,058 

67,360 

162 

976.666 

3,617 

1J,557 

8,05.^ 

22,13*i 

18,862 

4,732 

M96 
26,131 

21,314 
2,191 
3,500 

m 

1,621 
36 

61,0X4 

mjst 

8,066 

4,8sa 

sSSom":"::: ::: 

Itm^  and  Biantt 

HODQ        .     ..  .. 

~ 

%m 

\m 

llanteriey 

N«v«li» ....» 

fUMT^       ^ 

K!f^  . 

■   "  '" 

BiiQ  Diego 

8,318 

1.098 

;::::::::::::::: 

201,993 

20,663 

117.004 

4,1115' 

247  TW 

7  (306 

BhoatA,. 

517,  A96 

33,8S2.842 

4^468,575 



6,  lis  eoa 

l.«17 

11.752 
9,997 

I""^ 

414,513 
Ml  077 

Blskis-au 

6,UO0 

793 

„___ 

TrltiJtv 

607.213 

Tuolutniif . .  *  *  .... 

£10. 4M 

Yubfl 

2,MI,4C1     ■ 

'"'"""' 

Da7,SW.4S 

18.761,55» 

lM7,Vi- 

^4.057  |3S,  776,881 

i*llfi,«8 

i.23?,£iS 

^m^A^iii  J 

GOLD. 


The  total  gold  production  in  California  in  1908  was  007^90.42 
fine  ounces,  valued  at  $18,761,559,  as  compared  with  809^13.62  fine 
ounces,  valued  at  $16,727,928,  in  1907.  The  mcieaae  for  1908  wis 
therefore  98,376.90  fine  ounces,  valued  at  $2,033,631.  l%e  deep 
mines  of  the  State  yielded  509,406.75  fine  ounces  or  goldy  Tshied  at 
$10,530,372.  Of  this  deep-mine  gold,  486,210.01  fine  ounces,  vahied 
at  $10,050,853,  was  derived  from  siliceous  ores;  22,885.83  ounces, 
valued  at  $473,092,  from  copper  ores;  and  310.91  ounces,  valued  at 
$6,427,  from  lead  ores. 

The  total  placer  gold  vield  in  1908  was  398,183.67  fine  ounces, 
valued  at  $8,231,187.  Of  this,  $743,797  was  derived  ftfom  145 
hydraulic  mines,  $390,545  from  89  drift  mines^  $6,536,189  from  69 
dredges,  and  $560,656  from  256  surface  or  sluicmg  mines.  It  will  be 
seen  from  this  that  the  dredges  produced  $4,841,191  moie  g^d  in 
190S  than  all  the  hydraulic,  drift,  and  surface  placers  combined,  or 
over  79  per  cent  of  all  the  placer  ^old  of  the  State  for  Uie  year.  In 
fact  all  the  deep  mines  of  California  produced  only  $2,299,185  mom 

Sold  than  the  combined  placers  in  1908.    Had  it  not  been  for  tibs 
redging  industry  the  output  of  placer  gold  in  California  would  off 
late  years  have  made  a  poor  showing,  especially  since  l^dfanlia 
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minipg  was  prohibited  in  so  many  counties  except  under  severely 
restrictive  conditions.  There  were  69  dredges  in  California  in  1908, 
operating  in  8  of  the  counties.  Butte  County  had  34  dredges,  the 
largest  number.  It  was  not  until  after  the  close  of  1898  that  any 
production  of  moment  was  made  by  dredging  operations;  Since 
that  time,  the  output  of  gold  from  that  source  has  aggregated 
$25,385,571  and  is  steadily  mcreasing  as  more  dredges  are  ouilt  and 
set  at  work  each  year.  The  dredge-mining  record  in  gold  for  the 
last  ten  years  is  shown  as  follows,  with  the  increase  or  decrease  for 
each  year. 

Value  of  gold  won  by  dredging  in  California,  1899-1908,  with  increase  {•\-)ot  decrease  (— ), 

by  years. 

1899 $206,302 

1900 200,929  -      $5,373 

1901 471,762  H-     270,833 

1902 867,665  +     395,903 

1903 1,475,749  +     608,084 

1904 2,187,038  +     711,289 

1905 3,276,141  +1,089,103 

1906 5,098,359  +1,822,218 

1907 5,065,437  -      32,922 

1908 6,536,189  +1,470,752 

25,  385,  571 

It  was  not  until  1903  that  the  dredges  first  made  an  output  exceed- 
ing that  of  either  the  hydraulic  or  drift  mines.  In  1904  the  dredge 
yield  exceeded  the  combined  yield  of  the  hydraulic  and  drift  mines 
and  greatly  exceeded  the  yield  of  surface  placers.  In  1905  the 
dredges  produced  $461,205  more  than  the  drift,  hydraulic,  and 
surface  placers  combined.  Since  1905  the  output  of  gold  from 
dredges  nas  continued  far  to  exceed  the  yield  of  the  three  other 
forms  of  placer  mining  combined.  It  is  to  be  noted  that  the  reduc- 
tion in  yield  from  dreages  in  1907  as  compared  with  that  of  1906  was 
owing  to  the  fact  that  severe  floods  in  1907  reduced  the  working 
number  of  machines  for  a  portion,  at  least,  of  that  year.  Some  of 
the  large  dredges  of  recent  construction  are  able  to  handle  upward 
of  250,000  cubic  jards  monthly,  and  at  an  operating  cost  of  less  than 
2  cents  per  cubic  yard.  They  dig  to  a  depth  of  65  feet  and  pile 
debris  45  feet  above  the  water  level,  a  much  greater  range  than  was 
possible  a  few  years  ago.  Moreover,  streams  of  water  under  high 
pressure  are  in  some  instances  now  thrown  against  the  banks  through 
nosudes,  breaking  up  and  loosening  any  cemented  gravel,  thus  greatly 
facilitating  the  work  of  the  dredge  buckets  and  increasing  the  daily 
dicing  capacity  of  the  machines. 

^  the  31  counties  producing  gold  in  California  in  1908  there  were 
4  which  yielded  no  placer  gola  and  3  which  yielded  no  quartz  gold. 
AU  the  others  produced  gold  from  both  deep  and  placer  mines.  There 
were  7  counties  which  yielded  each  over  $1,000,000  in  gold  in  1908. 
The  rank  and  value  of  output  of  these  counties  were  as  follows:  Butte 
Coimty,  $3,139,398;  Nevada,  $2,297,963;  Yuba,  $2,034,486;  Ama- 
dor, $1,876,174;  Calaveras.  $1,378,511;  Sacramento,  $1,166,055, 
pxid  Shasta,  $1,131,832.  Or  these,  Butte,  Sacramento,  and  Yuba 
are  dredge-mining  counties  and  the  others  quartz-mining  counties. 
It  is  worthy  of  note  that  the  largest  gold  producer,  Butte  County, 
contained  tne  greatest  number  of  dredges  at  work. 


lilH  MINERAL   RESOURCES. 

As  stated,  the  largest  production  of  gold  in  California  in  190<i  caxne 
frrjin  Butte  County,  which  als<)  produced  the  largest  amount  fp.m 
dredpes.  The  hmdiii^  hydraulic-mining  county,  as  slinwn  hv  :-.#• 
returns,  was  Trinity;  the  greatest  pnKlucer  fn)ni  <lrift  niine:^  »a.- 
Placer;  ami  the  largest  output  of  gold  from  surface  or  sluirinf:  miri#^ 
was  from  Siskiyou.  The  largest  production  of  gvdd  from  <ie«*[>  luui*-* 
was  from  Nev*a<hi  County — an  output  of  $2,209,9i:<.  Th#-  hiL'l^-*- 
tonnage  of  all  classes  of  ores  in  the  State  was  in  Shasta  <'oijt,t;. 
500,022  tons;  this  county  also  had  the  largest  tonnage  of  cc»(>i>i'r  ••n-^ 
457,05')  tons.  Calaveras  County,  with  427.470  tons,  made  the  hi:;l.»-*r 
output  of  siliceous  ore.  The  county  which  showed  the  lur^»-.t  .:.- 
creased  yield  of  gold  for  the  year  wits  Sacramento,  the  in<Tea«^»  irj  !'•*  ^ 
l)eing  8:^75,0X2.  The  greatest  <lecrea.so,  $240.(K)8,  was  in  Aiii:^ .  - 
Count V.  The  counties  of  the  State  which  pnxluced  more  gold  in  r»'-^ 
than  in  1007  show(»<l  a  comhined  increase  of  gold  pnnTurt  ^f  *j - 
.'>50.0.'^0,  and  those  producing  less  gold  .showi^l  a  combined  diMTi-.i.^ 
of  S5H),40S,  the  net  increase  of  the  State  being  $2,03:<.#>:J1. 

The  i)ro<luction  of  gohl  from  placei*s  and  fnmi  diflTerent  kirni-  f 
ore  in  Califomia  in  1008,  by  counties,  in  fine  ounces,  is  given  in  v.r 
following  table: 

Snurcf  itf  ijnhl  prnthirtinn  in  ('nll/oruiu  by  hindn  of  art  in  V.**m.  fty  rrtunt'^*.  iu  lin/ 

ounren. 
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Comparisons  of  these  totals  for  1908  with  the  gold  output  of  1907 
are  as  toUows: 


Mine  produdion  of  gold  in  Calif omia  in  1907  and  1908,  by  kinds  of 

orty  in  fine  ounces. 

Ptaoen. 

Deep  mines. 

Grand  total. 

SUlceons 
ore. 

Copper 
ores. 

LeMl 
ores. 

LeMl- 
sinc 
ores. 

Total. 

Quantity. 

Value. 

1907 

330,918.63 
396,183.67 

461,147.80 
486,2ia01 

16,661.37 
22,885.83 

450.75 
310.91 

25.98 

478,294.90 
609,406.75 

809,213.52 
907,590.42 

116,727,928 

19QS 

18,761,&50 

IucrwM(-h)or 

4-67,265.06 

+25,063.21 

+6,224.46 

-148.84 

-35.98 

+31,111.85 

+98,376.90 

+2,033,681 

The  source  of  placer  gold  by  counties  and  from  various  kinds  of 
mines  is  shown  as  follows: 

Source  of  placer  gold  in  California  in  1908 y  by  counties. 


County. 

Hydraulic. 

Drift. 

Dredging. 

Surteoe 
plaoers. 

Total. 

Amador 

$13,490 
12,736 

13,930 
13,878 
22,413 

$2,198 

66,163 

20,£66 

336 

96,106 

41 

1,510 

5,934 

22,443 

$19,618 

3,125,927 

241,579 

2,538 

136,854 

41 

Butte 

$3,043,151 
198,600 

CUaTfTaa 

Dfl  Norte 

2,202 
2,600 

Eldorado 

38,148 

rmno 

HonboMt 

30,065 

41 

31,616 

Imperial  and  San  Dieeo 

5,934 
22,443 
182,970 

2  981 

Kfm  > 

Madflra  IfiTrad.  and  Rtanifflaniv 

182,970 

Muirosa 

.'.'.'.'.'.'.'/'.  \'.. v." '.".'.. 

2,961 

362 

500 

14,130 

42,382 

69,316 

500 

3,925 

500 

1,890 

37,497 

142,297 

7,154 

3,063 

28,863 

SSo^;;:::::::::::::::::::::::::::::::: 

363 

Mooterpy 

500 

Nevada      .. 

45,890 
44,1&5 
36,060 

28,030 

180,504 

7,637 

88,050 

267,041 

103,013 

500 

Ptecer 

Ptomair 

Rf«<nfMi' 

569 

52,365 

1,109,196 

1,166,055 
500 

Ran  Reraaidino 

RhMta 

63 

41,521 

114,123 

409,781 

30,966 

32,918 
109,631 
261,866 
417,310 

12,305 
1.998,545 

Otuiia 

30,613 

3,219 

375 

9,332 

60 

BMrfro^i 

2,227 

Trfnlty 

Tmlamn- 

Yab^ 

543 

1,960,079 

743,797 

390,545 

6,536,189 

560,656 

8,231,187 

The  following  table  shows  the  increase  or  decrease  of  California 
gold  production  in  1908,  by  counties: 

Increase  and  decrease  in  gold  production  in  1908 ,  by  counties. 


County. 


Monterey 

Nevada. 

Placer 

Plumas 

Riverside 

Sacramento 

San  Bernardino.. 

San  Diego 

San  Luis  Obispo.. 

ShasU 

Sierra 

Siskiyou 

Trinity 

Tuolumne 

Yuba. 


Total.... 
locrease. 


Incnrasc.   j  Decrease. 


$242  1 
135,880  I 


35,382 
2,048  ! 
375,062  I 
21,835 


$124,676 


339,835  ; 


106,139  !. 
67,628  . 


367,716 


3,560,080 
3,  on,  631 


536 
316 


71,278 


8,124 


516.408 


820 


MiivBBAL  BMaounam, 


8ILTU. 

The  yield  of  silver  in  California  in  1908  was  1,047,278  fine  ( 
valued  at  8873,067.  As  oompared  with  the  piodiMition  of  1007  thit 
is  an  increase  in  quantity  of  608,420  ounoea  and  in  Tahie  of  f  121 ,411. 
The  larger  part  or  the  output,  1,031,381  fine  ouneea^Tahied  at  8546,632, 
was  from  smelting  of  copper  ores,  the  ailieeona  ore  yielding  483,483 
fine  ounces,  valued  at  8266,246;  from  lead  ores  came  60,600  fine 
ounces,  valued  at  831,688,  and  from  copperhead  ores  1,620  ounces, 
valued  at  8863.  The  largest  quantity  nom  ailiceooe  oiea,  181,657 
ounces,  valued  at  806^78,  came  from  Eem  Coimty.  The  laigest 
producer  of  silver  was  Shasta  County,  which  yielded  from  its  oopprr 
ores  909,947  fine  ounces,  valued  at  8482,272,  and  from  ailiocoii« 
ore  66,362  ounces,  valued  at  836,172.  Wiih  the  aQver  from  pbcvn 
included,  Shasta  County  produced  altogether  076,808  fine  ounces 
of  silver,  valued  at  8617,696.    The  silver  obtained  with  the  gold  in 

£lacer  mining  amounted  to  71,186  fine  ouneea,  valned  at  837.728. 
iutte  County,  with  an  output  from  dredging  openrtiwM  of  22,774 
ounces,  valued  at  812^070,  was  the  leading  produoer  in  {daeer  ailTer. 
This  silver  is  not  considered  in  the  output  or  diedgea jgiven  in  a  pie- 
ceding  table.  The  following  table  shows  the  aooree  ofsilver  product 
in  Caufomia  in  1908,  by  plaoerB  and  kinds  of  ore,  by  cotmties,  n 
fine  ounces: 


Saurre  o/nlver  product  m  California  hjf  HtidM  ofort^  in  1909, 
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Comparisons  of  these  totals  for  1908  with  the  silver  output  of.  1907 
are  as  follows : 

Mine  production  of  silver  in  California  in  1907  and  1908,  by  kinds  of  ore ^  in  fine  ounces. 


Placers. 

Deep  mines. 

Grand  total. 

Siliceous 
ore. 

Copper 
ores. 

Lead 
ores. 

Copper- 
lead 
ores. 

Zlno- 
lead 
ores. 

Total. 

Quan- 
tity. 

Value. 

1907     ... 

37,276 
71,185 

410,903 
483,483 

607,728 
1,031,381 

66,691 
59,600 

600 
1,629 

15,662 

1,101,582 
1,576,093 

1,138,858 
1,647,278 

S751,646 
873,067 

1908 

Increase(  +  )or 
decrease  (-). 

+33,909 

+72,580 

+423,655 

-7,091 

+  1,029 

-15,662 

+474,511 

+508,420 

+121,411 

COPPER. 


The  yield  of  copper  in  California  in  1908  was  38,776,881  pounds, 
valued  at  $5,118,548.  As  compared  with  the  figures  of  1907  this  was 
an  increase  in  quantity  of  10,248,861  pounds,  but  a  decrease  in  value 
of  $587,056.  Copper  was  produced  in  13  counties  of  the  State  in 
1908,  as  compared  with  10  counties  in  1907.  The  heaviest  pro- 
duction came,  as  usual  from  Shasta  County,  which  made  an  output 
of  33,852,842  pounds,  valued  at  $4,468,575.  In  1907  this  county 
produced  23,457,417  pounds,  valued  at  $4,691,483.  The  increase  in 
quantity  in  Shasta  County  in  1908  over  that  of  1907  was  10,395,425 
pounds,  but  there  was  a  decrease  in  total  value  amounting  to  $222,908. 
The  next  county;  in  importance  in  1908  in  the  production  of  copper 
was  Calaveras,  with  an  output  of  4,473,030  pounds,  valued  at  $590,440, 
followed  in  order  by  San  Bernardino  County,  with  a  yield  of  201,993 
pounds,  valued  at  $26,663.  Other  copper-producing  counties  were 
Amador,  Del  Norte,  Imperial,  Inyo,  Kern,  Lassen,  Madera,  Mariposa, 
Riverside,  and  Siskiyou.  There  were  altogether  513,414  tons  of 
copper  ore  treated  in  California  in  1908,  or  which  Shasta  County 
yielded  457,055  tons.  These  copper  ores  also  yielded  22,885.83  fine 
ounces  of  gold,  valued  at  $473,092,  and  1,031,381  fine  ounces  of 
silver,  valued  at  $546,632.  The  total  yield  of  the  copper  industry 
in  1908  in  California  in  copper,  gold,  and  silver  amounted,  in  value, 
to  $6,138,272. 

LEAD. 

The  quantity  of  lead  produced  in  California  in  1908  was  1,237,548 
pounds,  valued  at  $51,997.  This  was  a  decrease  in  quantity,  as 
compared  with  the  production  of  1907,  of  1,387,871  pounds,  and  in 
value,  of  $87,170.  The  4  counties  of  Inyo,  Lassen,  Mono,  and  San 
Bernardino  were  the  chief  producers  in  1908,  the  largest  quantity 
coming,  as  usual,  from  Inyo  County,  where  there  are  9  producing 
lead  mines.  In  1908  this  county  proauced  1,110,952  pounos  of  lead, 
as  compared  with  an  output  of  2,596,399  pounds  in  1907,  a  falling 
oflF  of  1,485,447  pounds.  The  lead  ore  treated  in  the  State  in  1908 
was  7,532  tons,  of  which  7,356  tons  came  from  Inyo  County.  With 
thb  lead  were  obtained  310.91  fine  ounces  of  gold,  valued  at  $6,427, 
and  59,600  ounces  of  silver,  valued  at  $31,588. 
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There  was  no  output  of  siiic  in  Califaniia  in  100^  ihoiu^  in  1907 
the  output  of  the  State  was  238,S50  poonda,  Tanied  al  tlS,799. 

MnnNO  iHBUsntT  n  CAinoum  nr  imml 

In  1908  the  value  of  the  sold  output  waa  i2,088i681  moro  than  it 
was  in  1907,  thus  bringing  CSuifonua  back  to  about  ita  nonnal  ammal 
gold  output  of  between  $18,000,000  and  $19,000,000.  Tlie  silver  out- 
put of  the  State  also  showed  an  incroase  in  ^juantily,  though  thrae  was 
onlya  small  increase  in  value.  Therewaa  anmeraaaectf  over  10.000,000 
pounds  of  copper,  but  the  average  price  of  the  niBtil  in  1008  waaao 
low  that  the  value  received  was  more  than  $600|000  leaa  than  in 
1907. 

The  total  tonnage  of  ore  treated  in  Galifonia  in  lOOB  waa  492,255 
tons  more  than  was  handled  in  1907,  wluch  ahowed  an  inereaaed 
activity  in  deep  mining;.  GeneraUy  speakingy  the  conditkm  of  the 
miping  industry  in  Calif omia  was  satisnctoiy  dnring  1908,  eapeeiaDy 
in  its  gold  mines,  both  deep  and  placer,  thoum  the  low  prices  mailvBr, 
copper,  and  lead  brought  about  reduced  vuuea. 

Tnere  has  been  a  marked  revival  in  quarts  minii^  tor  gM  in 
many  of  the  counties  of  the  State,  and  a  laxse  anumnt  of  jwospectiDg 
and  development  has  been  carried  on.  In  the  placeiHDtiinii^  indnativ 
the  dredgi^  interest  is  the  onlv  one  which  ahowa  any  material 
advance.  Tne  larger  dreddnjg  fields  .are  gradually getfeiBg  into  Cewer 
hands,  abundant  capital  oemg  forthcoming  to  purehase  iniitabte 
lands  and  build  the  modem  machines  neceasaiy  to  cany  on  this  daai 
of  work  on  an  extensive  scale.  The  increase  of  dectric  power  plants 
throughout  the  State,  where  the  mountain  or  foothill  streams  furnish 
the  power,  is  having  a  marked  effect  on  the  mining  industry  in  aU 
its  phases.  The  enlargement  of  the  smelting  industry  in  the  State  is 
also  beneficial  in  giving  miners  a  ready  market  for  theur  ores  and  doing 
away  largely  with  the  necessity  of  individual  reduction  works.  There 
has  been  agitation  in  several  counties  against  the  smelting  plants  on 
account  or  damage  done  by  smelter  smoke  and  fumeSj^  and  some 
litigation  has  resulted.  The  smelting  companies  have,  however, 
attempted  in  every  way  to  prevent  tne  exit  of  these  fumes  from 
their  stacks,  and  have  paid  tor  proved  damages.    They  have  also 

{mrchased  much  land  in  the  vicinity  of  their  plants.  OigamsatioiB 
lave,  however,  been  formed  in  some  of  the  counties  where  smelting 
plants  are  in  operation  which  are  intended  to  compel  the  owners  to 
adopt  preventive  measures  in  the  matter  of  smelter  fumes. 

Tno  dredge  operators  also  have  met  complaints  that  farms  and 
lands  along  the  river  banks  below  their  operations  have  been  damaged 
by  overflows  during  fiood  periods  of  the  rivers,  and  this  damage  nas 
been  erroneously  attributed  to  dredging  work.  Overflows  in  certain 
towns  adjacent  to  where  dredges  are  operating  have  also  been  laid 
to  dredging  work,  it  bein^  asserted  that  the  rock  piles  thrown  up  by 
the  stackers  of  tne  machmes  have  choked  up  the  streams  and  pie- 
vented  the  rapid  escape  of  waters  during  the  spring  months  whea, 
freshets  occur.  A  meeting  of  anti-dredge  interests  was  caUed  in 
Sacramento  to  protest  against  the  continuance  of  eold  dredging 
in  the  State.  A  committee  was  appointed  to  confer  with  the  dredging 
companies  and  with  the  Califorma  D6bris  Commission.    The  latter 
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body,  however,  refused  to  interfere,  declaring  that  they  had  no 
authority  over  dredging  interests,  being  confined  by  law  to  super- 
vision of  hydraulic  mining  alone,  and  that  in  a  certain  specified 
district  of  the  State  only.  The  dredge  miners  soon  convinced  the 
committee  that  no  damage  had  been  done  by  their  operations. 
Few  of  the  dredges  are  working  in  river  beds  proper,  and  damages 
occurring  came  entirely  from  the  natural  spring  floods,  which  brought 
down  masses  of  d6bris  and  fine  silt,  more  or  less  of  which  was  deposited 
on  lands  near  the  river  during  the  high  waters.  No  dredges  had 
deposited  in  the  rivers  anything  which  was  not  there  before  dredge 
operations  began.  One  effect,  however,  of  the  whole  discussion  on 
tne  subject  has  been  to  cause  the  dredge  owners  to  realize  that  they 
must  defend  their  position  and  let  the  general  public  understand 
better  the  conditions  under  which  they  are  operating  and  the 
advantages  of  the  gold-dredffing  industry  to  the  State.  They  can 
show  that  they  take  land  otnerwise  absolutely  valueless  and  make 
it  directly  productive.  They  are  now  taking  out  over  $500,000  a 
month,  mainly  from  what  was  previously  unused,  untaxed,  and 
worthless  ground.  In  some  instances,  of  course,  orchards  or  vine- 
yards are  destroyed,  but  the  dredgers  get  as  much  out  of  the  soil 
in  a  few  months  as  horticulture  would  yield  in  fifty  years.  Moreover 
the  larger  dredging  companies  are  now  utilizing  the  much  berated 
rock  or  dump  piles  by  turning  them  into  concrete  or  road  material 
and  then  leveling  off  and  replanting  the  ground  so  that  it  will  again 
become  productive  on  the  surface,  the  gold  beneath  meantime  having 
been  dug  out  and  put  into  general  circulation.  Details  about  all 
these  and  other  facts  are  now  being  compiled  through  the  medium 
of  the  larger  dredging  companies  and  will  be  published  by  a  state 
institution. 

There  is  much  complaint  from  the  hydraulic  miners  operating  in 
the  foothill  and  mountain  districts  of  the  drainage  basin  of  Sacra- 
mento and  San  Joaquin  rivers,  where  the  Caminetti  law  applies  to 
hydraulic  mining,  of  the  somewhat  severe  restrictions  placed  upon 
them  by  the  omcers  comprising  the  present  board  of  the  California 
Dfibris  Commission.  Where  formerly  brush  or  log  restraining  dams 
were  considered  sufficient  for  impounding  debris  or  tailings,  concrete 
or  stone  dams  are  now  required  in  many  instances.  Numbers  of 
hydraulic  mines  have  been  compelled  to  close  down,  by  order  of 
the  commission  which  is  vestea  with  this  authority.  Naturally 
there  is  little  or  no  capital  being  invested  in  the  hydraulic-mining 
industry  where  the  details  of  operation  are  under  control  of  parties 
not  in  interest. 

Quartz  mining  in  the  Mother  Lode  section  of  California  has  always 
been  a  matter  of  interest  to  mining  men,  owing  to  the  width,  the 
productiveness,  and  the  continuity  of  the  gold-producinff  veins.  In 
the  section  on  "Production  by  counties''  in  this  report  tne  details  of 
deep-mining  work  in  Amador,  Calaveras,  Eldorado,  Mariposa,  and 
Tuolumne  counties  are  given,  with  totals  recovered  from  milling 
ores  and  concentrates  and  average  values  per  ton.  A  condensed 
statement  of  the  record  for  1908  of  these  Mother  Lode  counties  is 
given  in  the  following  table. 
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The  subdivision  of  tonnage  and  production  of  gold  and  silver  in 
California  in  1908  according  to  methods  of  treatment]  is  shown  in 
the  following  table: 

Subdivision  of  tonnage  and  production  of  gold  and  silver  in  California  in  2908, 
according  to  methods  of  treatment j  by  counties. 
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Reports  were  received  from  2JI17  mines  in  CSsIifaniia  m  1908»  of 
which  1,054  were  productive,  end  the  othen  in  ooiDSS  of  derelop^ 
idle,  or  held  by  assessment.  There  are  on  the  CUifonla  ndne  lists  or 
thellnited  StatesGeological  Survey  the  names  of  8^10  mines  ormining 
companies,  though  many  of  them  are  small  ocmosnis  mubr  develop- 
ment or  in  the  prospect  stage. 
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PRODUCTION  BY  COUNXmS. 


AMADOR   COUNTY. 

Amador  is  the  most  productive  of  the  Mother  Lode  counties  of  the 
State,  but  it  did  not  reach  the  2,000;000Hiollar  mark  in  value  in  1908 
as  it  did  in  1907.  The  record  of  the  county  in  metallic  output  in  the 
last  two  years  is  as  follows: 

Mine  production  of  Amador  County ^  Cal.y  in  1907  and  1908. 


Year. 

Gold. 

Silver.             i   •        Copper. 

TML 

QuanUty. 

Value. 

Quantity. 

Value. 

Quantity. 

VafaiB. 

1907 

Fhuoi. 
102,870.30 
90,750.02 

12.116,182 
1.876,174 

Fineoz. 
70,  AT! 
24,980 

113,515 
13,230 

Powidt. 
55,788 

1:a 

*t8tS? 

1906 

iDomse  (+)  or  de- 
croQBoC    "i 

-U,  610. 38 

-240,008 

+4,508 

-376 

+80,488 

+«,»• 

-m- 
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The  increase  shown  is  in  quantity  and  value  of  copper.  The  fall- 
ing off  in  yield  of  gold  may  be  attributed  entirely  to  tne  lessened  ouL- 
Eut  of  the  Fremont  Consolidated  Mining  Company,  the  Keystone 
bnsoUdated  Mining  Company,  the  Argonaut  Gold  Mining  Company, 
and  the  Zeila  Mining  Company,  for  reasons  subsequently  explained. 
The  total  tonnage  or  the  county  in  1908  was  422,155  tons,  of  which 
421  tons  of  copper  ore  were  shipped  to  the  smelter,  and  421,734  tons, 
or  99.90  per  cent  of  the  total  tonnage,  were  milled.  From  this  milling 
ore  $1,214,776  in  gold  and  $6,329  in  silver  was  saved  as  gold  bullion, 
an  average  of,  respectively,  $2.88  and  $0.02  per  ton.  The  total 
gold  and  silver  obtained  as  ouUion  was  valued  at  $1,221,105,  an  aver- 
age value  of  $2.90  per  ton.  From  this  421,734  tons  of  ore  were 
obtained  8,934  tons  of  concentrates,  which  yielded  $637,997  in  gold, 
an  average  of  $71.41  per  ton,  and  $4,240  in  silver,  an  average  of  48 
cents  per  ton,  a  total  average  of  $71.89  per  ton  in  gold  ana  silver. 
The  total  extraction  of  gold  from  bulhon  and  concentrates  was 
$1,852,773,  an  average  of  JW.39  per  ton,  and  the  value  of  the  silver  was 
$10,569,  an  average  of  $0.03  per  ton.  The  value  of  the  total  yield 
of  both  gold  and  silver  from  milling  ore  was  therefore  $1,863,342,  an 
average  value  of  $4.42  per  ton.  The  yield  of  the  placers  of  the 
county  was  949.02  fine  ounces  of  gold,  valued  at  $19,618,  and  808 
oimces  of  silver,  valued  at  $428. 

At  Amador  City  the  Bunker  Hill  Consolidated  mines  are  devel- 
oped by  a  shaft  2,125  feet  deep  and  are  equipped  with  a  20-stamp 
naill,  with  concentrators.  The  present  company  began  work  in  Octo- 
ber, 1899,  the  mill  began  operations  in  February,  1904,  and  the  prop- 
erty has  been  dividend  paying  since.  The  Keystone  ConsoUdated 
mine  at  the  same  place  is  also  a  large  producer,  but  was  closed  down 

Sart  of  the  year.  At  Defender  the  uold  Ridge  Mining  Company  is 
eveloping  several  claims,  of  which  the  Defender  was  the  only  pro- 
ductive one  in  1908.  The  plant  consists  of  a  10-stamp  mill,  with 
concentrators  and  a  cyanide  plant.  During  the  year  the  mill  only 
averaged  fourteen  days  of  work  monthly.  Tne  Fremont  ConsoUdated 
Mining  Company,' at  Drytown,  has  2  mcline  shafts,  1,400  and  1,550 
feet  deep,  respectively,  and  3^  miles  of  drifts.  The  Fremont  shaft, 
which  was  burned  out  in  November,  1907,  was  reopened  and  repaired 
in  1908,  but  this  delay  prevented  the  normal  production  during  the 
first  half  of  1908.  The  reduction  plant  consists  of  a  40-stamp  plate- 
amalgamation  mill  with  16  Frue  vanners.  The  McNeeley  mine,  at 
lone,  furnished  the  smelter  copper  ore  carrying  both  gold  and  silver; 
and  at  the  same  place  the  Newton  Copper  Company,  which  has  an 
80-ton  water  jacket  furnace,  made  a  small  quantity  of  copper  cement 
from  old  dumps  by  leaching.  The  mine  has  not  been  actively  worked 
for  several  years.  At  Jackson  the  Argonaut  Gold  Mining  Company, 
a  large  producer,  has  an  incline  shaft  now  3,217  feet  deep.  During 
1908  the  2,700-foot,  the  2,800-foot,  and  3,000-foot  levels  were  opened 
up,  but  there  was  a  large  reduction  of  the  mining  force  and  or  out- 

Eut,  the  40-stamp  mill  not  averaging  over  20  stamps  per  twenty-four 
ours.  The  Kennedy  Mining  and  MiUing  Company  at  the  same 
place,  the  second  largest  gold  producer  in  the  State,  completed  its 
shaft  to  the  3,254-foot  level  in  1908  and  opened  up  the  3,150-foot 
level.  This  mine  is  equipped  with  a  100-stamp  plate-amalgamation 
mill,  with  concentrators,  which  was  operated  throughout  the  vear. 
The  Z&OiA  Mining  Company  is  another  large  producer  at  Jacsaoi 
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but  repair  work  during  the  year  somewhat  restricted  output.  The 
Qood  Bye,  at  Oleta,  and  the  A  and  B  niiiie,  at  Plymouth^  were  small 
producers.  The  South  Eureka  Mining  Company,  at  Sutter  CreekJ 
operated  a  20-stanip  plate-amalgamation  mil],  with  concentrators. 
Tne  incline  shaft,  2,780  feet  deep,  was  deepened  220  feet  in  1908- 
There wereaome  small  productive  placers  at  Lancha  Plana^  Oleta,  and 
Volcano,  and  at  the  latter  place  the  Garibaldi  hydraulic  mine  made 
considerable  output.  The  Penavett  quartz  mine,  at  Defender,  was 
develoi)ed  during  1908,  but  made  no  output,  and  the  same  was  the 
case  with  the  Bellwether^  at  -Tarksirm.  Thr  Clinton  Consolidated! 
Mining  Company  did  not  run  its  30-«tainp  mill  dAziQg  the  yaar.  Hie 
Jose  Gulch  mine  was  worked  for  six  months,  Imt  ito  10-«tamp  mill 
was  not  started  up.  As  to  hydraulic  mineSi  the  mineiB  complain 
that  the  California  Dibris  Commission  is  too  firsinting  in  the  oondi- 


Lon  vjoia  nnmmg  company,  ai»  ouiri>er  vtbok.  wonBBa  lis  property  lor 
six  monthS;  but  did  not  run  its  dHstamp  miu.  Nothinff  was  done  at 
the  mines  and  mills  of  the  Wildman-Mahoney  properaea  at  Sutter 
Creek.  The  Central  Eureka  Mining  Company  mMe  no  product  in 
1908.  The  Telegraph  Hill  Gold  Mining  Company,  at  Vcdcano,  has 
closed  down  permanently. 


BUTTB   OOUMTT. 


Owing  to  the  extensive  dredging  operations  at  OroTille.  Butte  is 
the  leamng  county  of  California  in  the  production  of  jpl^  A&d  the 
output  has  now,  for  the  first  time,  passed  m  value  the  3,000,000  mark, 
as  is  shown  by  the  following  table: 


Mine  production  of  Butte  County 

,  Col.,  in 

1907  and  1908. 

Year. 

Gold. 

SSvw. 

TMaL 

Quantity. 

Value. 

Quanttty. 

Value. 

1907 

Fine  ounces. 
134,813.39 
151,868.38 

S2, 786,840 
3,139,398 

Fhiemmcu. 

2im 

18,987 

1908 

Increase . . 

17,054.99 

352,558 

10,»1 

1,741 

m,wB 

The  mines  which  produced  this  large  amount  were  4  quarts,  1 
hydraulic,  34  dredge,  11  drift,  and  25  surface  mines,  a  total  of  75. 
No  other  county  in  the  State  made  in  1908  a  gold  yield  aa  hi^  as 
$3,000,000  and  it  is  many  years  since  any  county  has  done  so. 

The  few  producing  quartz  mines  in  Butte  County  are  at  Forbes- 
town,  Lumpkin,  and  Wyandotte.  At  the  latter  place  the  Wyandotte 
Mining  Company  has  a  10-stamp  mill  and  at  Lumpkin  the  Triumph 
has  a  2-stamp  mill.  The  Carlisle  mine  at  Forbestown  has  a  lO-stamp 
mill  with  Jonnston  concentrators,  and  in  1908  a  cyanide  plant  was 
added.  About  the  close  of  the  year  increased  activity  was  manilest 
at  Forbestown,  several  of  the  old  properties  having  been  placed  under 
bond  and  work  being  begun  upon  tnem.  The  yield  in  1008  of  the 
quartz  mines  of  the  county  from  1,215  tons  of  ore  was  061.66  ^ 
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ounces  of  gold,  valued  at  $13,471,  and  1,204  fine  ounces  of  silver, 
valued  at  $638,  a  total  value  of  $14,109,  all  from  4  deep  mines. 

As  to  producing  placer  mines  in  the  county,  the  Royal  Drift  Mining 
Company,  at  Berdan,  was  running  a  wormng  tunnel  in  1908  with 
the  expectation  of  reaching  the  channel  bv  JKily,  1909.  A  number 
of  small  placers  were  working  at  Brush  Creek  and  vicinitv.  At  Chero- 
kee, the  Cherokee  Mining  Company  did  hydraulic  work  for  six  months 
of  the  year.  At  Inskip,  in  addition  to  the  small  placers,  the  Sky  High 
mine  made  a  reasonaoly  high  product  by  botn  hydraulicking  and 
drifting.  The  Fort  Sumpter  mine,  at  John  Adams,  is  a  drift  property, 
as  is  also  the  Hintz  mine,  and  the  Snow  mine,  at  Lovelock.  The  Cape 
Horn  Mining  Company,  at  Magalia,  made  a  large  output  bjr  drifting 
for  four  months  or  the  year.  There  are  several  smaller  drift  mines 
at  the  same  place  and  at  Nimshew. 

Oroville,  tne  principal  seat  of  mining  operations  of  Butte  County, 
is  the  most  productive  point  of  gold  minmg  in  the  State,  by  reason 
of  the  large  number  of  gold  dredges  at  work  there.  These  dredges 
produced  m  1908,  in  gold,  $3,043,151  out  of  $3,139,398  of  gold  for 
the  whole  county. 

The  following  table  shows  the  output  of  gold  from  the  Oroville 
dredging  field  for  several  years  past,  with  the  increase  or  decrease: 

Gold  output  of  Oroville,  Cal.,  dredging  district,  190S-1908,  with  increase  (+)  or  decrease 

(— )»  ^y  years. 

1903 $1,329,998 

1904 1,632,507  +$302,509 

1905 2,261,887  +  629,380 

1906 2,768,782  +  506,895 

1907 2,697,092  -     71,690 

1908 3,043,151  +  346,059 

The  falling  oflF  in  yield  shown  in  1907  was  due  to  floods  in  the  spring 
of  that  year,  which  wrecked  a  number  of  dredges  and  damaged  several 
others.  In  1908  the  following  dredging  companies  and  dredges  were 
in  operation  at  Oroville:  Butte  Dredging  Company,  1  dredge;  El  Oro 
Dredging  Conmany,  2;  Feather  River  Development  Company,  6; 
Indiana  Gold  Dredging  Company,  1;  Leggett  Gold  Dredging  Com- 
pany, 1;  Ophir  Gold  Dredging  Company,  2;  Oroville  Dredging  (Lim- 
ited), 9;  Oro  Water  Light  and  Power  Company,  6;  Pacific  Gold 
Dredging  Company,  4;  Pennsylvania  Dredging  Company,  1;  and  the 
Viloro  Syndicate  (Limited),  1.  This  makes  a  total  of  34  dredges  at 
work  in  1908,  some  of  which,  however,  were  not  operated  all  the  year. 
Some  of  these  companies  named  have  more  dredges  than  those  enu- 
merated, the  number  given  being  only  those  which  were  in  operation 
during  1908.  Several  new  boats  have  been  added  at  Oroville  since 
the  close  of  1908.  There  is  considerable  placer  mining  in  a  small 
way,  principally  by  Chinese,  in  the  vicimtj  of  Orovifle.  Around 
Stirling  City,  also,  more  or  less  placer  mining  is  being  carried  on. 
This  is  true  also  at  Yankee  Hill  and  at  other  old  placer-mining  camps 
of  Butte  'County. 

As  to  nonproducing  mines  in  the  county,  the  Double  Eagle  Mining 
Company,  at  Berdan,  was  running  a  long  bedrock  tunnel  to  tap  the 
channel^  and  this  was  to  be  completed  m  1909.    The  Royal  Drift 
Mining  Company  at  the  same  place  prepared  for  production  in  190f^ 
Bmh  &  Coroiere,  at  CUpper  Mills,  did  not  operate  their  hyd" 
~'~  1  in  1908,  but  were  building  a  new  dam  in  order  to  do  so  ? 
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The  Bear  CSanyon  "^"'"g  OotnpaD y,  of  Clipper  Milk,  is  developing  a 
quartz  mine.  Develoi^Qeat  .work  waa  also  done  oa  the  Beik  mine, 
at  Forbestowiii  at  the  rhoenpc  mine,  at  Ilurleton,  and  at  the  Happy 
Jack  mine,  at  John  Adams.  At  the  Mammoth  Channel  Gold  Alining 
Company's  drift  mine,  at  liagaha^  development  work  was  continued 
throughout  the  year.  ^^^^^^^^^^^^^^ 
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Calaveras  County  in  1908  materially  inoreaaed  ita  yield  ci  : 
over  that  of  1907,  yet,  owing  to  the  lowmetal  jHice^  the  tcvtal  ii 
in  values  in  the  county  for  the  year  was  quite  amalL  Ln  tonnage  the 
yield  of  ore  in  Calaveras  County  was  481,069  tons  in  190S|  aa  increase 
of  186,228  tons  for  the  year.  This  ore  yielded  64,099.09  fine  oanoes 
of  gold,  valued  at  $1,136,932,  and  115,602  fine  ounces  of  silver^  Talued 
at  $61,269.  The  yield  of  copper  was  Quite  laige  from  2  mines  only. 
Of  gold  derived  from  placers  tne  yield  for  1908  was  11,686.38  ounces, 
valued  at  $241,579.  The  placer  silver  was  2,751  ounces,  ralued  at 
$1,458. 

There  were  427,470  tons  of  ore  treated  at  gold  and  silver  mills, 
being  88.75  per  cent  of  the  tonnage  of  the'  county^  From  this  was 
obtained  gold  bullion  valued  at  $717,252,  or  $1.67  per  ton  in  gold,  and 
$2,361  in  silver — less  than  1  cent  per  ton.  The  total  saving  in 
bullion  was  $719,613,  or  $1.68  per  ton.  From  this  amount  of  ore 
7,672  tons  of  concentrates  were  produced,  yielding  $348,238  in 
gold  and  $1,850  in  silver,  a  total  ot  $350,088,  an  average  off  $45.39 
per  ton  in  gold  and  $0.24  per  ton  in  silver,  a  total  of  S45.63  per 
ton.  The  milling  ore  then  yielded  a  total  of  $1,065,490  in  ^d, 
the  total  average  re9overy  per  ton  in  gold  being  $2.49.  Of  silver 
the  total  average  recovery  was  1  cent  per  ton.  The  total  gold  and , 
silver  recovered  was  thus  $2.50  per  ton. 

There  were  59  producing  mines  in  the  county  in  1908|  of  which 
32  were  deep,  2  being  copper  mines.  The  producing  plaoera  num- 
bered 27,  of  which  3  were  dredges,  12  drift,  and  12  sluicing  properticB. 

Of  the  producing  deep  mines  in  the  county,  the  Angela  Cj^iarti 
Mining  Company,  at  Angels,  has  a  40-stanu)  mdl  with  concentraton. 
The  mine  is  developed  by  a  vertical  shaft  850  feet  dee]).  *  At  the 
Bolitho  Mining  Company's  property  development  was  continued  dur- 
ing the  year  with  only  a  nommal  output.  The  Etna  Kin^  M<'*w*g 
Company,  also  at  Angels,  has  a  building  for  20  stamps,  and  mataUed 
10  in  1909,  operated  by  electrical  power.  The  S-compartment 
tical  shrft  ia  235  feet  deep.    The  principal  development ^ 
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done  on  the  Zeigler  Consolidated  claim,  1,200  or  1,500  feet  distant 
from  the  shafts  of  the  Utica  Mining  Company.  The  Lightner  Mining 
Company,  a  large  producer  at  Angels,  has  a  60-stamp  mill  with  con- 
centrators and  a  5-ton  chlorination  plant.  The  vertical  shaft  on  the 
mine  is  600  feet  deep,  and  the  winze  250  feet  deep.  The  mine  was 
operated  for  10  months  in  1908.  The  Utica  Miiimg  Company  was 
worked  through  2  shafts  half  a  mile  apart.  The  Cross  shaft  on  the 
Stickle  mine  is  1,400  feet  deep,  vertical,  and  the  incline  shaft  on  the 
Gold  Cliff  is  1,100  feet.  There  is  a  100-stamp  mill  with  concentrators 
at  the  Cross  shaft,  and  a  40-stamp  mill  with  concentrators  at  the 
Gold  Cliff  mine.  Shortage  of  water  closed  down  work  at  the  Cross 
shaft  for  four  months  and  at  the  Gold  Cliff  for  two  months  during 
1908.  At  Campo  Seco  the  Penn  Chemical  Works  has  a  200-ton 
smelter,  pyritic  blast  furnace  with  2  oil-burning  reverberatories. 
This  copper  mine  ran  to  its  full  capacity  for  nine  months  in  1908  and 
at  about  naif  capacity  the  remainder  of  the  year.  The  Union  Copper 
property,  at  Copperopolis,  has  a*  100-ton  copper  smelter  and  a  400- 
ton  concentrator.  The  plant  was  not  operated  in  1908,  though  some 
cement  copper  was  leached  out  of  the  mine  water.    The  Hanbj  ' 

auartz  mine,  at  Fosteria,  was  a  small  producer.  The  Gwin  mine  is 
eveloped  by  a  vertical  shaft  2,532  feet  deep,  and  a  winze  273  feet 
deep.  It  is  equipped  with  a  100-stamp  mill  and  concentrators, 
operated  by  water  power.  The  mine  and  mill  were  operated  from 
January  to  August,  and  were  then  closed  down.  The  Finnesan  mine, 
at  Irvine,  was  operated  for  six  months  of  the  year.  It  is  developed 
by  open  cut  and  tuimel  and  has  a  10-stamp  mill  with  concentrators. 
Tne  Melones  Mining  Company,  at  Melones,  has  a  100-stamp,  plate- 
amalgamation  mill  with  vanners  and  classifiers,  and  a  cyanide  plant. 
The  main  tunnel  in  this  mine  is  5,200  feet  long  on  the  1,100-foot  level, 
and  there  are  several  vertical  shafts.  This  mine  was  closed  in  Jan- 
uary and  February,  1908,  owing  to  a  miners*  strike.  A  number  of 
small  quartz  mines  are  in  operation  at  Mokelumne  Hill,  Murphv, 
North  Branch,  Railroad  Flat,  San  Andreas,  and  Westpoint.  At 
the  Sheep  Ranch  mine  some  ore  from  old  stopes  in  the  upper  levels 
was  milled  in  the  20-stamp  mill,  but  the  mill  and  the  cyanide  plant 
were  only  operated  two  months  in  1908.  The  mine  has  been  virtu- 
ally closed  down  since  November,  1907.  The  Lightning  Rod  or 
Thompson  mine,  at  Westpoint,  is  equipped  with  a  5-stamp  mill,  but 
very  little  work  was  done  on  the  property  in  1 908.  Someplacer  mines 
were  worked  at  Camanche,^ampo  Seco,  Douglas  Flat,  Felix,  Irvine, 
Mokelumne  Hill,  Murphy,  Melones,  North  Branch,  Railroad  Flat, 
and  San  Andreas.  The  Calaveras  Dredging  Company  had  a  dredge 
in  operation  at  Jenny  Lind,  as  had  the  Isabella  Gold  Dredging  Com- 

?anv.  The  Mokelumne  Mining  Company  operated  a  dredge  at 
iTallace  for  six  months  in  1 908.  The  larger  part  of  the  placer  produc- 
tion came  from  the  3  dredges.  The  drift  mines  at  Mokelumne  Hill, 
among  which  are  the  Boston,  Duiyea,  and  North  Star,  yielded  nearly 
$16,000.    Small  drift  mines  are  also  operating  at  Railroad  Flat. 

Ajnong  the  nonproducing  operators  of  Calaveras  County  were 
the  Ingomar  Consolidated  Gold  Mining  Company,  at  Campo  Seco, 
the  Demarest  Mining  Company,  at  Fourth  Crossing,  and  the  Pevton 
Chemical  Company  owning  the  Napoleon  copper  mine  at  Milton. 
The  Green  Mountain  mine,  at  Mokelumne  Hill,  produced  no  gold^  but 
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funiished  S10,000  worth  of  quartz  crystals  m  190S  to  jewelers.  The 
Consolidated  Wide  Awake  Mining  Comp&nVf  at  JUokelunine  HiUt 
the  Shenandoah  Ifinmg;  amd  Development  (^'onipanv,  at  Mount  aio 
Ranch,  and  the  Claiy  XkilLA  Mining  v'ompany,  at  Murphy^  did  not 
pnxluce.  The  Swiss  mine  (formerly  Live  Oak)^  at  Railroad  Flat, 
and  the  Duchess  mine,  ait  Yallecilo,  were  idle.  The  Parrington 
Gold  Mming  Company,  at  |\Yestpoint,  is  equipped  with  a  2a-staii]p 
waterpower  mill  and  concentrators,  but  was  aUo  idle.  Most  of  the 
properties  mentkmed  above  are  equipped  with  5-^tamp  or  lO-stamp 


EI  Dorado,  which  is  one  of  the  five  Mother  Lode  ec^unties  of  Cali- 
fornia, produced  in  1908  gold  valu^  at  $342,033  and  silver  valued  at 
$5.S04,  a  totiJ  of  $347,537.  Thsa  was  an  increase  of  $26,059  in  total 
value,  as  compared  with  the  figures  of  1907,  The  ore  treated  from 
the  deep  mines  amounted  to  10>521  tons,  which  yielded  9,925.53 
fine  ounces  of  gold,  valued  at  $205,179,  and  7,721  ounces  of  silver, 
valued  at  $4,092,  a  total  of  $269/271.  The  placer  mines  of  the 
county  yielded  for  the  year  $136,854  in  gold  and  $1,412  in  silver,  a 
total  of  $138,266. 

In  Eldorado  County  all  the  tonnage  was  sent  to  gold  and  silver 
nulls.  The  gold  saved  on  the  plates  was  $177,345,  an  average  of 
$16.86  per  ton,  and  the  silver  was  $3,889,  or  $0.37  per  ton,  the  total 
saved  on  plates  being  valued  at  $181,234,  an  average  value  of  $17.23 
per  ton.  There  were  225  tons  of  concentrators  rlArivtvl  from  the  mill- 
mg  ore,  which  yielded  $27,834  in  gold  and  $203  in  silver,  a  total  of 
$28,037  in  gold  and  silver,  or  $123.71  per  ton  in  gold  and  $0.90 
in  silver,  an  average  of  $124.61  per  ton  in  botih  gold  and  silver. 
The  10,521  tons  milled  yielded  therefore,  on  the  plates  and  from  the 
concentrates,  a  total  of  $205,179,  in  gold,  an  average  per  ton  of 
$19.50.  The  silver  saved  on  the  plates  and  from  the  concentrates 
was  valued  at  $4,092,  or  $0.39  per  ton.  The  total  gold  and  silver 
from  the  ore  was  therefore  $209,271,  and  the  aven^  total  yield  was 
$19.89  per  ton.  Tliis  average  is  very  high,  but  is  m  part  accounted 
for  by  the  fact  that  from  a  certain  mine  m  the  county  one  ton  of  ore 
from  a  pocket  was  exceptionally  rich. 

Reports  were  received  from  64  producing  mines^  of  which  30  were 
deep  mines  and  34  were  placers,  the  latter  consistmg  of  3  hydraulic, 
12  drift,  and  19  sluicing  mines. 

At  Georgetown  is  the  Beatty  group,  where  the  small  seams  of  ridi 
quartz  yield  considerable  gold.  The  Everson  mine  at  Geoigetown  is 
quite  a  large  producer,  and  at  the  same  place  are  numbers  of  small 
operators  w  hose  combined  yield  is  important.  At  Greenwood  are  the 
McGrubb,  Modoc,  Oakland  Consolidated,  and  other  small  producing 
properties. 

The  Golden  Spike  mine,  at  Grizzly  Flat,  has  a  Snstamp  mill  and  is 
developed  by  3  tunnels.  Crosscutting  was  carried  on  during  1908 
while  the  nunc  was  under  bond  to  the  £1  Dorado  Exploration  Oom- 

Eany.  The  Adams  Gulch  mine,  at  Nashville,  and  the  Heald's  and 
one  Star  made  a  small  output.  At  Omo  Ranch  the  Berkeley  and 
Hornet,  and  the  Richmond,  Syracuse,  and  Potosi,  and  the  StiUwagon 
Mining  and  Milling  Company  were  in  operation.  The  Independenee 
mine,  at  Placerville,  made  a  rich  yield  from  a  pocket  in  1908  from 
1  ton  of  ore.     The  Sherman  mi^^—^^id  Milling  Company,  aft 


,.m 


GOLD,  SILVER,  ETC.,  IN   WESTERN   STATES CALIFORNIA.      333 

Placerville,  has  a  10-stamp,  plate-amalgamation  mill  with  concentra- 
tors, erected  in  1908,  which  was  in  operation  only  a  portion  of  the 
year.  The  mine  is  opened  by  a  700-foot  incline  shaft.  The  Alveroro 
Mines  Company,  at  femithflat,  has  2  barrel  mills  of  the  Dodge  type, 
but  they  were  not  operated  in  1908,  and  the  mine  only  made  a  nominal 
output  from  specimen  ore. 

Of  placer  mmes  in  the  county  several  small  properties  were  sluicing 
at  Garden  Valley.  At  Georgetown  the  operators  of  the  Tip  Top  Hifl 
mine  and  the  Two  Channel  Mining  Company  were  drifting.  The 
placers,  at  Green  Valley,  are  small  sluicing  properties.  The  Kocky 
Bar  mine  at  Grizzly  Flat  is  worked  by  sluicing  in  an  open  cut.  The 
Sunshine  Mining  and  Development  Company  at  the  same  place  made 
quite  a  large  output  by  driftmg  in  the  gravel  of  an  ancient  river  bed. 
At  Indian  Diggings  one  drift  mme  and  a  number  of  small  placers  were 
producers.  There  are  several  small  drift  mines  at  Fairplay.  At  Omo 
Ranch  are  2  drift  mines  and  2  sluicing  properties,  ana  the  placers  at 
Pino  Grande  are  small  ones.    At  Placerville  the  United  Mining  Com- 

Eany's  claim  is  worked  by  the  hydraulic  method,  and  some  quartz 
jdges,  carrying  gold,  are  found  m  the  deposit.  The  Excelsior  and 
Pacific  mines,  owned  by  the  El  Dorado  Water  and  Deep  Gravel 
Mining  Company,  at  the  same  place,  are  equipped  with  a  10-stamp 
mill  for  crusning  the  gravel  which  is  drifted  out.  There  is  a  tunnel 
5,476  feet  long,  and  in  1908  1,427  feet  of  drifts  and  175  feet  of  raises 
were  driven.  The  placer  production  from  the  vicinity  of  Placerville 
amounted  to  $96,571 ;  a  laige  part  of  this  came  from  small  and  Chinese 
mines. 

The  well-known  Union  mine  at  El  Dorado  was  worked  in  the  latter 
part  of  1908,  but  the  20-stamp  mill  was  not  operated  until  in  January, 
1909.  The  Capitola  mine,  near  El  Dorado,  was  also  opened  about  the 
close  of  1908.  The  Good  Luck  Gold  Mining  Company,  at  Diamond 
Springs,  has  a  5-stainp  mill,  but  it  was  not  run  in  1908.  The  Noon- 
day copper  mine,  at  El  Dorado,  owned  by  the  Peyton  Chemical  Com- 
pany, which  was  productive  in  1907,  was  not  worked  in  1908. 

The  following  notes  summarize  other  nonproducers  in  1908:  The 
Blue  Bird  mine  at  George towTi  is  equipped  with  a  10-stamp  mill. 
The  Alpine  mine,  owned  by  the  Lucero  Mining  Company  at  George- 
town, was  being  developed  through  a  400-foot  shaft.  The  Sierran 
Mining  Company,  at  Grizzly  Flat,  is  equipped  with  a  10-stamp  mill. 
The  Golden  Gate  Mining  Company,  at  El  Dorado,  has  a  20-stamp 
mill,  and  the  Baltic  group  has  a  10-stamp  mill.  The  operators  of  the 
Boston  (formerly  the  Juna)  mine  at  Pilot  Hill  put  up  a  5-stamp  mill 
with  concentrators  in  1908.  The  Red  Ravine  mine,  at  Shingle,  and 
the  Sunrise  mine  at  Slatington,  are  equipped  with  10-stamp  mills. 

HUMBOLDT   COUNTY. 

Humboldt  County  produced  in  1908  gold  valued  at  $33,066  and 
silver  valued  at  $325,  a  total  value  of  $33,391,  which  was  less  by 
$7,128  than  the  output  in  1907.  Most  of  the  mines  are  placers,  21 
operators  reporting  production.  There  are  only  2  lode  properties, 
both  at  Orleans,  with  a  nominal  output.  With  the  exception  of  2 
sluicing  properties  and  1  drift  mine,  all  the  placers  in  the  county  are 
worked  .by  the  hvdraulic  process.  At  China  Flat  are  the  mines  of 
the  Clover  Flat  Mining  Company,  the  Red  Porphvry,  and  sever"' 
smaller  mines.    A  nonnnal  production  was  reported  nrom  Hoopa. 
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Orloans  are  the  Croton  Bar,  the  mines  of  the  California  Mining  and 
Dretlping  Syndicate,  Halvorson  Bar,  Ferris,  Nelson,  Pearch,  Little 
Klondike,  llocky  Point,  Kough  and  Ready,  Salstrom,  and  several 
smaller  properties.  The  Cavanauffh  and  Weitchpec  mines  are  both 
at  Weitchpec.  Most  of  these  hydraulic  mines  had  a  short  season, 
and  for  this  reason  the  output  of'the  county  fell  oflF  in  1908. 

INYO   COUNTY. 

The  value  of  the  metals  produced  in  Inyo  County  in  1908  was 
?;^S(),02(),  or  SK^(),734  more  than  in  1907.  The  gold  output  in  1908 
was  14,941.7:^  line  ounces,  vahied  at  8308,873;  the  silver,  58,302 
ounces,  vahied  at  §30,900;  the  coi)per,  3,690  pounds,  valued  at  S487; 
and  the  lead,  1,110,952  pounds,  valued  at  $46,660,  the  total  value 
beint^  8.'>X().920.  Althoujrh  the  county  increased  its  gold  jn'eld  in  1908 
by  S2.')1.().S2,  there  was  a  decrease  of  $13,540  in  silver,  of  $2,630  in 
co])prr,  and  of  S9(),949  in  lead.  ^loreover,  zinc  to  the  value  of  $13,779 
was  ]>ro(hicc(l  in  1 907,  but  there  was  no  yield  from  this  source  in  1908. 
Then*  were  25  <lcep  i)ro(liicing  mines  reporting  from  the  county  in 
1!M)S,  of  which  IS  were  <:old  j)roperties,  5  were  lead  mines,  and  2  were 
silv(T-l(Nul  properties.  The  deep  mines  produced  39,440  tons  of  ore. 
\o  phu'tMs  were  worked  in  the  countv  in  1908. 

Ainon^  tlie  deep  mines  ])roducing  ni  the  county,  the  Arondo  Gold 
Milliner  (\»nipany  enishes  ils  ore  with  Cornish  rolls  and  then  cyanides 
it .  The  operators  of  the  Cecil  K.,  at  Ballarat,  put  in  rolls  and  cyanide 
tanks  in  l!M)s.  Tlie  mine  was  worked  througnout  the  year,  l)ut  the 
mill  was  only  operated  for  a  short  time.  The  Golden  Rod  Mininp 
Coiiij)uny,  alst)  at  Ballarat,  has  a  o-stamp  mill  and  a  cyanide  plant. 
TIk'  World  Beater  mine  of  the  Pheasant  Canyon  Mining  C<mipanv  is 
e(jiii|)|)e(l  with  a  Id— tamp  mill  and  a  oO-lcm  cyanide  jdant.  The 
J.  1*.  P'iniii<j:  ('.•m|)any.  at  l^ii^  Pine,  ship|)ed  lead-silver  ore.  The  ore 
from  tin'  LcaM^  \  Waterman  mim*  carries  l(Mid,  silver,  and  some  g«»ld. 
Al  i^>iir  Pine  are  a  immher  of  pro}>erties,  of  which  the  Buckeye,  a 
lar<:e  Inw-irrade  mine,  wa^  exj)eeted  to]>roducein  1909.  The  I'heheho 
Mininic  ('«»m|)any  made  a  small  oiiti)iit  of  silver-lead  ore.  The  New 
('os(»  Nlininir  Company,  at  1  )ar\\  in.shi])pe(l  a  considerable  quantity  of 
sihcr-lead  (»re.  The  Jt»hn  Cress  mine,  at  Darwin,  produced  high- 
<:ra(le  <:«'lil  oi'e  in  I'.M)^.  The  F«)nr  Metals  Minin<j  Comj)any.  at 
Keeler,  ha>>  a  ITiO-hm  sm<*lter  an<l  has  been  doing  extensive  develop- 
meiii  \v<»rk:  ii  \\i\^  al<«»  been  smelting  sla<j:  carrying  gold,  silver,  and 
lead  fr«)m  the  old  Cerr»»  (Jordo  mine.  The  Graves  Hallett  Minint: 
C«»m|)any  and  I  lie  M«>imt  Whitney,  at  Lone*  Pine,  were  both  small 
|»rndii((M'>^.  a>>  wa^  the  CnnK,  at  Skidoo.  The  Skidoo  Mines  Company, 
al  Skidoo.  ix  ;j  ]\r\\  pr«»perly  with  a  larire  ] production.  It  has  a  l.V 
>1  amj)  mill  w  il  ii  eoneenl  i  atois  and  a  eyanide  plant,  but  onlv  10  stam|>s 
\\ei'(»  in  oper.il  i«ui  from  Jidy  1  lo  I)eei'mber  .'M,  P.K)S.  The  mine  is 
develo|)ed  b\  a  \eili.-al  slul'l  .'J.'UI  feet  deep  and  a  1 , 000-foot  tumiel. 
l>nrin;r  tlie  year  \  .'AH)  frei  of  de\-e|oj)ment  work  was  done.  At 
Teeopa  the  piineipal  pi'txlneri'  \\;i<  the  Teeoj)a  Consolidated  Mining 
Company:  the  cue  e.-irries  p»ld,  -^iNer,  eoj)jM'r,  and  lead.  The  Keane 
Wonder  Mining  Compafiy  n\  as  {\ir  l.iriresi  producer  in  the  county: 
il^  LM)-^iam])  mill  was  not  ojKMated  the  whoh*  year.  There  are  no 
j>rodnetive  |)laeer>;  in  the  county. 

There  were  many  noni)rodueing  mines  in  luy*^  ^'*>unt  yon  which  more 
or  It^ss  development  work  was  being  doD<*     A^^^^^  thi;m  are  properties 
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of  the  Cashier  Mining  Company,  at  Ballarat,  the  Iron  Cap  mine,  the 
Iowa  mine,  the  property  ot  the  Buckeye  Mining  Company,  ana  the 
McPherson  mine  at  Big  Pine. 

The3Iack  Canyon  Aunin^  Company  continued  developing  its  prop- 
erty.^ The  Inyo  Mines  Syndicate,  at  Bishop,  extracted  ore  in  1908,  but 
no  shipments  were  made  owing  to  the  low  price  of  silver.  Theproperty 
of  the  North  Inyo  Consolidated  Mines  Company,  at  Bishop,  is  still  in 
process  of  development.  The  mines  in  the  Bishop  district  were  devel- 
oped during  the  year  on  a  small  scale,  although  some  extensive  ore 
bodies  were  reported.  The  large  veins  with  gossan  capping  which  Ue 
between  a  limestone  and  a  schist,  var^'ing  from  12  to  30  feet  in  ^ndth, 
carry  values  in  gold,  silver,  and  copper.  The  Inyo  Coso  Mining  Com- 
panvi  of  Darwin,  has  a  small  cnislier  with  concentrator,  upon  wliich 
work  began  in  November,  1908.  From  Greenwater  there  was  no 
output  in  1908.  The  Brown  Monster  mine,  at  Independence,  was 
idle  during  the  year.  The  Reward  Gold  Mining  Company  at  the 
same  place  has  a  20-stamp,  plate-amalgamation  mill  witn  concentra- 
tors, but  no  ore  was  milled.  The  Inyo  Copper  Mines  and  Smelting 
Company,  at  Keeler,  has  been  doin^  considerable  development  work 
in  shafts  and  tunnels.  The  Mono  Mining  and  Milling  Cfompany,  at 
Laws,  is  equipped  with  Cornish  rolls  and  Huntington  mil&  and  expected 
to  be  productive  in  1909.  The  Southern  Befle  Mining  Company  at 
the  same  place  has  a  10-stamp,  plate-amalgamation  mill.  Consider- 
able ore  has  been  reported  blocked  out,  but  none  was  milled.  The 
mine  is  developed  by  8  shafts  and  5  tunnels.  In  Lee  district  no 
production  was  made;  there  are  no  reduction  works  close  at  hand, 
and  no  cheap  means  of  transportation  for  ores.  The  majority  of  the 
properties  in  .the  camp  are  iule,  awaiting  water,  which  it  is  expected 
will  be  piped  in  during  1909. 

KERN    COUNTY. 
MifU  production  in  Kern  County y  CaL,  in  1907  and  1908. 


Year. 

Gold. 

Silver. 

Copper. 

Total. 

QuMiUty. 

Value. 

I878.798 
R27.(W7 

Quaotlty.      Value. 

Quantity. 
Paundt. 

Value. 

ma 

FHuvumcta. 
42.511. H5 
40.010..'O 

Fin*  ounctn. 

VM),V^       $85.  OM 
1HLM70        W.ViO 

+51,817  '  +10.517 

•964.831 

i44  1          Si9 

923,650 

IfwrnMC-i-)  or  de- 

-2,501.52 

61.711 

1 
+  144  1          +19 

-41.175 

While  the  silver  output  increase<l  in  Kern  County  in  190S  as  com- 
pared with  that  of  1907,  the  gold  yield  fell  off  sufficiently  to  cause  a 
decrease  of  S41,175  in  value  for  the  county  for  1908.  There  were 
259,968  tons  of  ore  worked  in  the  countv  during  the  vear,  which 
yielded  38,924.65  fine  ounces  of  gold,  valucM)  at  SS04,644,  and  181 ,657 
fine  ounces  of  silver,  valued  at  $96,278,  with  a  nominal  quant  it  v  of 
copper.  The  placers  jiolded  1,085.68  ounces  of  gold,  valueil  at 
S22,443{  and  513  ounces  of  silver,  valued  at  $272.  The  4  placers  are 
all  sluicing  mines,  and  there  were  40  productive  deep  mines. 

The  Amalie  quartz  mine,  at  Amalio,  has  a  Huntington  mill  which 
i  Qtij  two  months  in  1908.    The  White  Star,  at  Bodfish,  has  a 
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•mall  2-0tamp  mill  which  was  oDerated  for  a  portion  of  the  jear.  Al 
Isabella  the  deep  mines  were  all  small  produoen.  In  Kmjm  diatiiei 
there  were  several  small  producen.  At  IftohaTO  tho  Quimn  Esther 
Mining  and  Milling  Company  had  a  laige  output.  The  mill  has  diy 
crushmg  rolls  and  a  cyanide  plant  with  a  daiqr  capadty  of  130  tons. 
The  precipitates  are  stiipped  to  the  smelter.  A  good  dMl  of  the  out- 
put of  this  mine  was  from  old  tailinn.  The  San  Antonio  mine, 
e(}uipped  with  Cornish  roUs,  had  a  smaUoutput.  At  Piute  a  3-etamp 
mill  was  erected  on  the  Bowman  mine.  Tiie  Castle  Rock  mine,  at 
Piute,  has  a  steam  arastre.  The  Jeanette  at  the  same  plaoe  was  a 
small  producer.  The  Kem  Countj  Consolidated  Mining  CnnpanT, 
one  of  the  laiiger  producers,  is eqmpped  with  a S-stampHendT mill, 
and  has  2  tunneb,  respectively  800  and  1,600  feet  long,  and  a  3uO-foot 
shaft.  The  Minnehaha  Mining  and  Milling  Company,  at  Paris,  has  a 
3-stamp  mill  with  concentratore  and  a  tunnel  1^00  met  kmg,  which 
was  extended  400  feet  in  1908. 

The  Randsburg  district,  including  all  the  mines  near  Randsboig, 
and  Johannesbuig,  had  a  prosperous  year.  Their  total  production 
was  8656,560  in  ^Id  and  $5,321  in  silver.  The  Butte  Lode  Mining 
Company  milled  its  ore  at  custom  mills.  There  are  sevwal  shafts  oa 
the  property,  the  deepest  of  which  is  523  feet.  The  "  O.  B."  mine  in 
this  district  was  also  productive.  The  Gold  Bank  mine  was  worked 
under  lea^  and  the  ore  was  treated  in  a  2-stamp  mill  with  a  cyanide 
plant,  owned  by  the  lessees.  The  Sydnev  Annax  was  quite  a  laigs 
producer.  The  Napoleon  Consolidated  Mining  Company  operated 
the  Napoleon,  Santa  Ana,  and  Yucca  Tree  clauna  spasmodiedlj 
through  lessees  during  1908.  The  Sunshine  mine  is  equipped  with  a 
3-stamp  mill  and  small  cyanide  plant  and  had  a  consiaeraDle  output 
of  rich  ore.  The  Gold  Coin  and  Stanford  mines,  owned  by  the  Stan- 
ford Mining  Company,  has  a  10-stamp,  plate-amalgamation  mill 
which  was  operated  continuously  tiuring  1908.  The  Winnie  was  a 
small  producer.  The  Yellow  Aster  Mining  and  MiUing  Company,  the 
largest  producer  in  the  southern  part  of  California  and  one  of  the 
largest  in  the  State,  has  one  100-stamp,  plate-amalgamation  mill  and 
one  3()-stanip  mill.  The  mine  is  developed  by  shafts  and  tunnels,  and 
the  develonments  are  extensive.  Two  shafts  were  sunk  during  1908. 
The  Rose  Kock,  Wliite  River,  and  Reed  mines,  at  Tehachapi,  were 
smiill  pnxhicers  in  1 908.  The  plticers  of  the  county  are  at  Goler,  Red 
RtH'.k,  IsalH'lla,  RaniUburg,  and  Kicanlo,  and  are  both  diy-waahing 
and  shiiciii<;:  mines. 

Thereareiiiany mines whichreported develqpmentworic.  TheZenda 
Minin<;  and  Milfin^  Company,  at  Ainalie,  did  considerable  develop- 
ment aixi  const niction  work  (luring  the  year.  The  Oreenbeck  Copper 
Company,  in  WiNuly  district,  has  ccmsiderable  ore  on  hand  ready  Tor 
shipment.  The  Little  An^el,  at  llavilah,  has  a  10-stamp  null  and 
cvanide  plant,  Init  no  producticm  was  made  during  the  yean  The 
Piute  Consolidated  Minini;  and  Investment  Company,  at  Harilah, 
continued  develf)pment.  The  Ciolden.  at  Caliei\te,  has  finished  con- 
st met  ion  of  a  'JO-ton  roller  mill  and  concentrating  taUe.  The 
Kxnos4Hl  Treasure  Mining  Comnanv,  at  Mohave,  has  a  25-etamp  miU 
witli  concentrators  and  cyani<le  i>lant,  hut  was  cloesd  down  pend- 
ing dee|M'r  develo|)ment.  The  *'  I>.  C.*'  Mining  and  Milling  Company. 
at  Ros(>mc»nd,  has  a  10-stamp  mill  and  cyanide  plenty  but  it  wee  not 
operated  in  1908,  though  mine  development  wascontmued. 
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of  the  Cashier  Mining  Company,  at  Ballarat^  the  Iron  Cap  mine,  the 
Iowa  mine,  the  property  of  the  Buckeye  Mining  Company,  ana  the 
McPherson  mine  at  Big  Pine. 

The  JBIack  Canyon  Mining  Company  continued  developing  its  prop- 
erty. The  Inyo  Mines  Syndicate,  at  Bishop,  extracted  ore  in  1908,  but 
no  shipments  were  made  owing  to  the  low  price  of  silver.  Theproperty 
of  the  North  Inyo  ConsoUdated  Mines  Company,  at  Bishop,  is  still  in 
process  of  development.  The  mines  in  the  Bishop  district  were  devel- 
oped during  the  year  on  a  small  scale,  although  some  extensive  ore 
bodies  were  reported.  The  large  veins  with  gossan  capping  which  lie 
between  a  limestone  and  a  schist,  varying  from  12  to  30  feet  in  width, 
carry  values  in  gold,  silver,  and  copper.  The  Inyo  Coso  Mining  Com- 
panv,  of  Darwin,  has  a  small  crusner  with  concentrator,  upon  which 
wort  began  in  November,  1908.  From  Greenwater  there  was  no 
output  in  1908.  The  Brown  Monster  mine,  at  Independence,  was 
idle  during  the  year.  The  Keward  Gold  Mining  Company  at  the 
same  place  has  a  20-stamp,  plate-amalgamation  mill  witn  concentra- 
tors, but  no  ore  was  milled.  The  Inyo  Copper  Mines  and  Smelting 
Company,  at  Keeler,  has  been  doing  considerable  development  worE 
in  shafts  and  tunnels.  The  Mono  Mining  and  MiUing  Company,  at 
Laws,  is  equipped  with  Cornish  rolls  and  Huntineton  mil&  and  expected 
to  be  productive  in  1909.  The  Southern  Befle  Mining  Company  at 
the  same  place  has  a  10-stamp,  plate-amalgamation  null.  Consider- 
able ore  has  been  reported  blocked  out,  but  none  was  milled.  The 
mine  is  developed  by  8  shafts  and  5  tunnels.  In  Lee  district  no 
production  was  made;  there  are  no  reduction  works  close  at  hand, 
and  no  cheap  means  of  transportation  for  ores.  The  majority  of  the 
properties  in  .the  camp  are  idle,  awaiting  water,  which  it  is  expected 
will  be  piped  in  during  1909. 

KERN    COUNTY. 
Mine  production  in  Kern  County,  Cat.,  in  1907  and  1908. 


Yew. 

Gold. 

Silver. 

Copper. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

W07 

Firutjuncet. 
42,511.85 
40,010.33 

$878,798 
827,087 

Fine  ouneea. 
130.353 
182,170 

186,033 
96,550 

Pounds. 

•964,831 

190B 

144 

$19 

923,656 

iDcmss  (+)  or  de- 
c«Me(-) 

-2,501.62 

-51,711 

+51,817 

+10,517 

+144 

+19 

-41,175 

While  the  silver  output  increased  in  Kern  County  in  1908  as  com- 

Sared  with  that  of  1907,  the  gold  yield  fell  off  sufficiently  to  cause  a 
ecrease  of  J41,175  in  value  for  the  county  for  1908.  There  were 
259,968  tons  of  ore  worked  in  the  county  during  the  year,  which 
yielded  38,924.65  fine  ounces  of  gold,  valued  at  $804,644,  and  181,657 
fine  ounces  of  silver,  valued  at  $96,278,  with  a  nominal  quantity  of 
copper.  The  placers  yielded  1,085.68  ounces  of  gold,  valued  at 
$22,443^  and  513  ounces  of  silver,  valued  at  $272.  The  4  placers  are 
aU  sluicing  mines,  and  there  were  40  productive  deep  mines. 
The  Amalie  quartz  mine,  at  Amalie,  has  a  Huntington  mill  which 
[  ran  only  two  months  in  1908.    The  White  Star,  at  Bodfish,  has  f 
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Amoi^nonproducing  mines  the  Cavin  Mining  and  Milling  Company, 
at  Ben  Hur,  did  development  work.  The  Hite  mine,  at  Jerseydafe, 
has  a  20-stamp,  plate-amalgamation  mill,  to  which  a  cyanide  plant 
was  added  during  1908.  Considerable  prospecting  work  was  done. 
The  Omparisa  Gold  Mining  Company,  at  Kinsley,  has  a  10-stamp 
mill,  and  only  development  work  was  done.  The  Austin  group,  at 
Wliitlock,  is  equipped  with  a  10-stamp  mill. 

MONO   COUNTY. 

In  1908  Mono  County  produced  metal  valued  at  $440,182,  as  com- 

f)ared  with  a  total  value  of  $413,768  in  1907.  The  quartz  gold,  derived 
rom  39,190  tons  of  ore,  was  20,007.13  fine  ounces,  valued  at  $413,584; 
and  the  placer  gold  was  17.51  ounces,  valued  at  $362,  the  total  gold 
being  20,024.64  fine  ounces,  valued  at  $413,946.  The  total  sUver 
from  deep  mines  was  49,306  fine  ounces,  valued  at  $26,132,  and  the 
placer  silver  was  4  ounces,  valued  at  $2,  the  total  silver  being  49,310 
ounces,  valued  at  $26,134.  There  was  produced  also  2,429  pounds 
of  load  valued  at  $102.  There  is  only  one  surface  mine  producing  in 
the  county,  and  there  are  10  deep  producing  mines. 

The  i)r()d active  deep  and  placer  mines  in  Mono  County  are  few  in 
number,  and  only  a  few  of  these  make  any  lai^e  output.  Bodie  and 
Masonic  are  the  most  iiui)ortant  camps.  At  Berlin  is  only  one  small 
productive  deej)  mine.  Tli(»  New  Bo(iie  mine,  at  Bodie,  produced  con- 
siderable gold.  At  the  same  place  is  the  most  important  producer  in 
the  county,  the  iStandard  Consolidated  Mining  Company,  whose  20- 
staiii])  mill  was  in  operation,  with  extensive  cyanide. plants.  The 
mine*  was  also  in  active  operation  throughout  the  year.  A  number  of 
()th(^r  properties  were  being  developed  at  Bodie.  The  Cr\'^tal  Lake 
(lold  Mining  Coinpanv,  at  Lundy,  has  a  20-stamp  mill  with  concen- 
trators, and  a  small  cyanide  plant  has  been  added.  The  reduction 
plant  was  only  operated  for  one  month  in  1908,  though  a  great  deal  of 
development  work  was  done  in  the  mine.  The  mine  is  opened  by  a 
tunnel  1, ()()()  feet  in  len^rth.  The  Pittsburg  Liberty  ilining  and 
Milliujj:  Company,  at  Masonic,  has  a  10-stamp  mill  which  was  run  for 
ten  mouths  in  lOOS.  The  outi)ut  of  the  property  is  important.  The 
Casa.  Diablo  Miiiinii:  Company,  in  Sherwin  district,  has  a  10-stamp, 
plate-amal^^amatiou  mill  with  concentrators,  but  this  was  only  run  m 
an  experimental  way  in  li)()S.  The  mine  is  developed  by  a  tunnel 
(HO  feet  lontx.  There  nro  a  few  placer  mines  in  the  county,  all  at  Dog- 
town  Creek,  near  Bridgeport. 

The  Mineral  mine,  near  Bridireport,  made  no  output  for  the  year, 
but  was  bein^  developed.  At  the  Sweetwater  Con.solidated  Mining 
Company's  property  tin*  lO-stamp  mill  was  being  remodeled.  The 
Dauntless  mine,  at  Limdy,  has  a.  water-power  Brown  rotary  jrrinder 
mill,  but  no  ore  was  crushed,  thouirh  considerable  development  work 
was  dime. 
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NEVADA    COUNTY. 

Mine  production  of  Nevada  County,  Cal.,  in  1907  and  1908. 


Year 

Gold. 

Silver. 

Copper. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1907 

Fineouncea. 
104,590.76 
111,163.96 

$2,162,083 
2,297,963 

Fintouneei. 
25,522 
41,347 

$17,505 
21,914 

Pouikto. 
22,111 

$4,422 

$2,184,010 

1908 

2,319,877 

iDcrease    (+)  or 
decrease  (-).... 

+6,573.20 

+135,880 

+15,825 

+4,409 

-22,111 

-4,422 

+135,867 

In  Nevada  County  the  value  of  the  total  metallic  output  for  1908 
showed  an  increase  in  value  of  $135,867  over  that  of  1907.  The  tonnage 
treated  in  1908  was  220,067  tons  as  compared  with  227,617  tons  m 
1907,  a  decrease  of  7,550  tons  in  1908.  There  were  48  productive 
mines  in  the  county  in  1908,  of  which  35  were  deep  mines  and  13  were 
placers.  Of  these  latter,  3  were  hydraulic,  3  drift,  and  7  surface 
mines..  The  placer  gold  aggregated  in  value  $88,050,  of  which 
$45,890  came  from  hydraulic  mines,  $28,030  from  drift  mines,  and 
$14,130  from  sluicing  properties.  The  deep  mines  produced  220,067 
tons  of  ore,  which  yielded  106,904.54  fine  ounces  of  gold,  valued  at 
$2,209,913,  and  40,539  ounces  of  silver,  valued  at  $21,486,  a  total  of 
$2,231,399. 

The  milling  practices  in  Nevada  County,  and  especially  in  Gr.^ss 
Valley  district,  are  typical  of  the  California  system,  and  are  carried 
out  on  a  large  scale.  The  practices  in  other  counties  vary  little  from 
those  of  Nevada  County,  though  in  all  of  them  such  close  work  is  not 
always  done  and  the  values  of  the  ore  treated  are  different  in  diflFerent 
counties. 

The  total  siliceous  ore  treated  at  gold  and  silver  mills  in  the  countv 
in  1908  amounted  to  220,064  tons.  The  value  of  gold  saved  as  bul- 
lion was  $1,984,420,  or  $9.02  per  ton,  and  the  value  of  silver  was 
$12,275,  or  5  cents  per  ton.  The  total  value  of  gold  and  silver 
recovered-as  bullion  was  $1,996,695,  or  an  average  of  $9.07  per  ton. 

From  the  ore  milled  there  were  obtained  4,424  tons  of  concentrates, 
which  yielded  $225,359  in  gold,  or  an  average  of  $50.94  per  ton,  and 
$9,208  in  silver,  or  an  average  of  $2.08  per  ton.  The  total  value  of 
concentrates  was  $234,567  in  gold  and  silver,  or  an  average  value  of 
$53.02  per  ton. 

From  the  tonnage  named  was  obtained  from  bullion  and  concen- 
trates gold  valued  at  $2,209,779,  or  an  average  value  of  $10.04  gold 
per  ton.  The  total  saving  of  silver  amounted  to  $21,483,  or  an 
average  of  10  cents  per  ton. 

The  total  gold  and  silver  obtained  as  bullion  and  from  concentrates 
was  $2,231,262,  the  average  value  of  all  the  ore  milled  being  $10.14 
per  ton  in  gold  and  silver.  In  1907  the  average  value  of  all  ores 
milled  in  the  cotmty,  in  gold  and  silver,  was  $9.06  per  ton,  and  in  1906 
it  was  $8.74  per  ton. 

From  these  figures  it  will  be  seen  that  the  average  value  per  ton 
of  the  ore  millea  is  gradually  increasing. 
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The  principal  quartz-mining  district  of  Nevada  County,  and  of  Cali- 
fornia, Ls  that  of  Grass  Valley,  which  includes  the  mines  of  both  Grass 
Valley  and  Nevada  City.  The  following  table  shows  the  production 
of  the  quartz  mines  of  Grass  Valley  district  in  1907  and  1908: 

Production  of  Grass  Valley  and  Nevada  City  quartz  mines,  Nevada  County,  Cal.,  1907 

and  1908. 


Gruss  Valley  mines. 

Nevada  City  mines. 

Grand 
total. 

Gold. 

Silver. 

Total. 

Gold.    ;    Silver.    |    Total. 

1907     

SI, 744,752 
l.«H),176 

SU,200 
11,953 

SI, 755,952 

'                 1         "        • 
S219.514  1      S5,379     S224,893  SI .980.845 

iy()vi                   

1,881,129 

ld2.(B7            8.552        aOO.iWO      OHKITIS 

' 

Incrpase   (  +  )  or  de- 

+124,424 

+753 

1                  1 
+  125,177  1  —27.477  1     -I-.^.ITS 

-24,304 

+  100. S73 

'1           ' 

It  will  bo  noted  from  this  table  that  the  Grass  Vallev  mines  increased 
thoir  output  for  1008  over  1907  by  $125,177,  and  that  the  Nevada 
('ity  mines  decretused  their  yield  in  the  same  period  $24,304.  The 
increase  of  yield  from  the  mines  of  the  entire  district  was  $100,873. 
The  otlier  quartz  mines  of  the  district  combined  showed  some  reduction 
in  yield,  but  the  North  Star  Company  increased  its  output  in  190S 
over  that  of  11)07  by  Sir)0.004,  and  was  the  only  gold-quartz  property 
in  the  State  which  made  a  yield  of  over  $1,000,000  in  1908. 

The  ( Trass  Valley  quartz  mines  produced  73  per  cent  of  the  tonnage 
of  the  whole  count v,  and  the  mines  of  Nevada  City  17  per  cent,  the 
district  of  (irass  Valley  havint^  produced,  therefore,  90  per  cent  of 
all  the  ores  milled  in  Xevachi  County  in  1908.  The  Grass  Valley  deep 
iniiK^s  ])n>(lii('<Ml  .S1,N(>0,17(),  or  S4.(>  per  cent  of  the  quartz  <rold 
ohttiiiuMl  in  Nevada  County  in  190S,  and  55.6  of  the  c^uartz  silver,  or 
SI.:)  per  cent  of  the  total  values  derived  from  quartz  ores.  The 
Nevada  City  dec^p  mines  produced  ?  192,037,  or  8.7  per  cent  of  the 
quartz  j^'old  of  the  county,  and  39. <S  por  cent  of  the  quartz  silver. 
This  was  9  \)vv  cent  of  the  total  values  derived  from  quartz  ores  of 
tlie  county. 

Crass  Valley  district  (includinti:  tlie  Grass  Valley  and  the  Nevada 
Citv  mines)  produced  93.3  per  cent  of  the  (piartz  gold  of  the  ccmnty 
in  19()S,  and  95.4  i)er  cent  of  tlu^  (juartz  silver.  Therefore,  93.3* 
of  all  the  <r<>ld  and  silver  value  derived  from  the  quartz  mining  opera- 
tions in  Nevada  County  in  190S,  came  from  the  quartz  mines  of  Grass 
Vallev  district. 

The  most  productive  (juartz-gold  property  in  the  State  is  that  of 
tlie  North  Star  Minivs  Company  at  Crass  Vallev,  which  is  developed 
hy  an  incline  sliaft  5, 100  feet  long  and  a  vertical  shaft  1,600  feet  d(»ep. 
cutting  the  incline  at  4,000  feet.  The  property  is  e(piipped  with  two 
40-stanip.  plate-ainalgamation  mills,  with  concentrators,  and  2 
extensive  cvanide  plants.  A  description  of  the  operations  at  this 
niiiK^  was  given  in  the  report  of  last  year.  The  Ben  Franklin  Mining 
(\nnpany,  at  th(^  same  place,  made  a  small  outi)Ut  in  1908.  The 
l^runswick  Consolidated  Mining  (\»nij>any  has  a  20-stanip,  plate- 
ainaliraniation  mill,  ^^ith  concentrators,  and  t^-  property  Ls  developed 
bv  a  1.250-foot  incline  shaft.  The  Cassidy  (\)nsolidated  Mining 
Company  sent  its  ore  to  a  custom  mill  for  reduction.     The  Central 
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Consolidated  Mining  Company  has  a  20-stamp  mill,  with  concen- 
trators, and  a  slime  plant.  The  mill  was  operated  only  for  fifty  days 
in  1908,  owinff  to  scarcity  of  water,  but  development  work  was  con- 
tinued throughout  the  year.  The  Conlin  Mining  Company  was  also 
a  producer.  The  Empu*e  mines  have  a  40-stamp  mill.  The  Idaho- 
Maryland  Development  Company  has  a  20rstamp,  plate-amalgama- 
tion mill,  with  concentrators.  This  is  an  old  mine  reopened  and 
again  made  productive  after  considerable  development  work  had  been 
done  and  the  4-compartment  shaft  retimbered  to  the  1,000-foot  level. 
Since  the  close  of  1908  very  important  ore  bodies  have  been  re- 
ported in  the  mine.  The  Kenosha  Mining  Company  has  a  5-stamp 
mill,  and  made  a  small  output;  development  worK  was  continued 
during  the  entire  year.  The  Bryden  was  also  a  small  producer.  The 
Pennsylvania  Mining  Company  made  an  important  output.  The 
Sultana  Mining  Company  has  a  20-stamp  mill ;  there  are  several  claims 
included  in  this  property.  The  Union  Hill  Consolidated  Mining 
Company  has  a  10-stamp  mill,  which  treated  ore  taken  out  during 
development  work;  without  stoping,  about  $31,000  was  obtained,  ana 
a  larger  output  is. expected  in  1909. 

The  Jenny  Lind  Mming  Company  and  the  Posey  Canyon  Gold  Min- 
ing Company  operated  producing  drift  mines  adjacent  to  Grass 
Valley. 

At  Nevada  City,  in  the  Grass  Valley  district,  the  Bellefontaine 
Mining  Company  is  a  deep-mine  producer.  The  mine  of  the  Champion 
Mines  Company  is  the  most  extensive  property  at  that  place,  and  has 
been  of  late  worked  largely  bv  lessees,  as  well  as  on  company  account. 
The  Murchie  Gold  Mines  Cionsolidated  Companv  has  a  20-stamp, 
plate-amalgamation  mill,  with  concentrators,  and  the  mine  is  devel- 
oped by  a  vertical  shaft  1 , 1 50  feet  deep.  There  are  a  number  of  other 
quartz  mines  near  Nevada  City  which  were  productive  in  a  small  way. 

Among  other  producing  deep  mines  of  the  county  outside  of  Grass 
Valley  and  Nevada  Citv,  the  Bed  Rock  and  Kennebec  at  French 
Corral  may  be  noted.  The  Gaston  Gold  Mining  Company,  at  Gaston, 
has  a  40-stamp  plate-amalgamation  mill,  with  concentrators  ana 
canvas  plant.  Development  in  the  mine  began  in  July,  1908,  and  the 
milling  of  ore  was  begun  in  August,  1908.  The  Birchville  Mining 
Company,  at  Granite ville,  built  a  10-stamp  mill  in  1908,  with  con- 
centrators, and  operated  it  a  short  time,  The  Dillon  mine,  with  a 
4-stanip  mill,  at  Graniteville,  made  a  small  output.  The  ConsoU- 
dated  St.  Gothard  Mining  Companv,  at  North  Columbia,  made  a  good 
output  for  the  year.  The  Ethel,  Olson,  and  Red  Robin,  at  Washing- 
ton, were  all  small  producers;  the  last  named  has  a  4-stamp  mifl. 
The  Yuba  Consolidated  Gold  Mining  Company  is  doing  considerable 
development  work  on  its  properties;  it  has  a  20-stamp  mill  on  the 
Yuba  mine,  10  stamps  on  tne  Gray  Eagle,  and  30  stamps  on  the  Eagle 
Bird.  Among  the  placers,  the  Esperance  Drift  Mming  Company 
worked  its  gravel  property  three  months  in  1908  by  the  hydraulic 
process  and  five  months  by  drifting.  The  Liberty  Hill  mine,  at 
Lowell  Hill,  was  worked  by  the  hydraulic  process  for  a  time. 

Among  nonproducers  in  1908,  the  Soutn  Yuba  Mining  Company, 
at  French  Corral,  has  a  10-stanip  mill  and  is  running  a  new  tunnel. 
The  Erie  Consolidated  Mining  Company,  at  Graniteville,  has  a  30- 
stamp  mill,  and  the  New  York  Grass  Valley  Mining  Company  h^  "^ 
12-(rtamp  mill.    The  Niagara,  at  Grass  VaUey,  has  a  15-fitainp 
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but  the  mine  was  only  worked  three  months  during  1908.  The 
Springhill  Mining  (.'onipany  drifted  continuously  throughout  the 
year,  but  made  no  output/  The  Sunflower  Gold  Mining  Company 
did  not  run  its  5-stamp  mill,  but  performed  considerable  development 
work  and  built  a  ditch,  with  dams,  flumes,  etc.,  for  water  power. 
The  California-Montana  Mining  Company,  at  Nevada  Citv,  carried  on 
exploration  work  for  nine  months.  The  5-stamp  mill  of  tlie  Chapman 
mine  was  idle,  though  considerable  sinking  and  drifting  was  done  on 
the  mine.  The  Pittsburg  mine  was  being  reopened  after  being  idle 
four  years.  At  tlie  Sierra  Queen  Gold  Mining  Company's  property 
tlie  ib-stami)  mill  was  idle.  The  10-stamp  mill  of  the  Grizziv  Kidge, 
at  North  Columbia,  was  idle,  but  a  lower  tunnel  was  being  advanced. 
The  Black  Bear  Mining  Company,  at  Rough  and  Ready,  is  putting  in 
modern  macliinorv,  and  a  10-stamp  mill  is  being  erected  at  the  Iron- 
clad mine  at  the  same  place.  The  Sycamore  California  Mining  Com- 
nany,  at  Washington,  did  not  run  its  10-stamp  mill,  nor  did  the 
\Vasliington  Minhig  Company  at  the  same  place  work  its  20-stamp 
mill. 

PLACER   COUNTY. 

In  lOOS  Placer  County  produced  metals  valued  at  $360,290,  as 
coinpjuvd  with  S4S9.()S7*in  1907.  The  total  gold  yield  in  190S  was 
17,:rJ2.9()  line  ounces,  valued  at  $358,096,  and  the  silver  was  4,139 
ounces,  valiKMl  at  S2,194,  the  total  value  of  gold  and  silver  being 
.S:{(*)(),290.  The  deej)  mines  produced  from  16,554  tons  of  siliceous 
ovo  ■\Ai)\.7\)  line  ounces  of  gold,  valued  at  $91,055,  and  1,162  ounces 
of  silv<'r,  valued  at  §(>!().  The  placer-mine  yield  was  12,918.11  fine 
ounces  of  ^old,  valu(Ml  at  §267,011,  and  2,977  ounces  of  silver,  valued 
;il  S;i.")7s.  The  output  from  gravel  mines  is  seen  to  be  nuicli  lai-ger 
ih.MU  that  from  (|uartz  mines.  There  were  43  productive  placers  in 
the  count  V,  of  which  (i  are  hydraulic,  12  drift,  and  25  sluicing  mines, 
Mihl  fhci'c  were  i:>  productive  deej)  mines.  In  the  county  the  hv- 
<li;iuiic  mines  yielded  SJ-Mo.^,  the  drift  mines  $180,504,'  and  the 
.-;ui  r.'h'c  mines  S12,;;s-J. 

\^  ?J:iicd.  there  nre  only  13  deep  ])roductive  mines  in  Placer 
CnuiUN  .  nnd  \er\  few  of  these  make  any  large*  output.  A  small  vielil 
\\M-.  nmde  l»\  the  rhil)il(M»  mine  iit  Auburn,  and  also  by  the  Malmberg, 
which  IS  e(niij)j)('d  with  a  .")-stamp  mill.  The  Alameda  mine,  at  Col- 
fjiN.  jnodined  Irom  decomposed  (puirtz  by  sluicing.  The  Zelma  Belle 
Ml  the  .'.Mine  phict*  iMii  on  a  small  scale.  The  Bellevue,  at  Ophir.  wjl< 
mI  o  pi.nluctive.  The  liMwhide  (lold  (Quartz  Mining  Company,  at 
Towle.  w  MS  the  hirirot  producer  from  cpnirtz  mines;  its  mine  is 
ei|mppiMl  Willi  M  10  >iMmp  mill  and  concent  rators  and  is  developed  by 
'.siuijcet  i»riiinneU.  I  in  mimher.  The  Southern  Cross,  at  the  same 
phitf.  \\M  .  M  •.m.dl  prodihMM'.  as  ^^  a>  the  Herman  mine,  at  Westville, 
ow  Mi-d  li\  thr  Noiihcin  ("alifoi-nia  Mines  (\>nij)any:  the  mine  had  a 
ID    .i.imp  mill  in   M.Mis. 

\ni..n"  tin*  !'.iM\rl  mine>  the  drift  j)roperties  are  the  most 
imp.Mi.iiii.  M.  \r\\  lew  h\draulic  mines  ai'e  n«>w  in  operation  in  the 
•  oiiuiN  riir  liiown's  r»M!-  ('on>M)litJated  Mining  Company,  near 
ViiImhii.  op.iMh-;  hoih  l»\  hvdiaulic  and  .sluicing  systems.  The 
<iM\l.»i,l  A  ( inM-iiwoi>»|  mine  i^  mn  l»\  both  tlrifl  and  hvdraulic 
n»,ih,»d.  \  I'lcMi  deal  .)f  placer  mining  is  done  near  Auburn  bv 
.iu:dl  opnaioi  ..  maml\  ('hine>(».     At    '^'ue  Canyon  the  Blue  Can  von 


\ 


X 


GOLD,  SILVEB,  ETC.,  IN   WESTEBN   STATES CALIFOBNIA.      848 

Mining  and  Development  Company  has  been  sluicing  in  a  small  way. 
The  Haub  mine,  at  the  same  place,  is  a  drift  mine.  The  Hidden 
Treasure  Mining  Company,  at  Bullion,  on  the  Forest  Hill  divide, 
operates  the  largest  drift  mine  in  the  State,  but  was  in  poor  gravel 
during  1908.  The  Annie  Laurie,  Delmar,  Old  Miner,  and  a  few 
others  near  Colfax  made  a  small  output  by  sluicing.  The  Southern 
Cross,  at  Dutch  Flat,  made  its  yield  by  nydraulicking,  as  did  the 
South  Yuba  Mining  and  Development  Company,  at  Emigrant  Gap. 
The  Lehigh  Canyon  Company,  at  Forest  Hill,  sluiced  old  tailings  only, 
as  did  the  Indian  Hill,  at  Gold  Run.  There  are  a  number  of  small 
sluicing  properties  in  the  vicinity  of  Gold  Run,  and  the  United 
Water  and  Power  Company  worked  its  claim  both  by  hydraulicking 
and  drifting.  The  Big  Dipper  Mining  Company,  at  Iowa  Hill,  is  a 
drift  property  now  owned  by  the  McGeachin  Gold  Mining  Company; 
it  made  the  largest  output  in  the  county.  Several  small  mines 
near  Lincoln  and  at  Loomis  were  in  operation.  The  hydraulic 
mine  of  the  Big  Gun  Mining  Company,  at  Michigan  BluflF,  was  oper- 
ated by  lessees.  At  the  same  place  tne  Bigelow  and  the  Bird  mmes 
showea  small  yields  from  drifting,  and  the  Home  Ticket  made  a  large 
output.  The  Morning  Star  Drift  Mines  Company  (Limited)  finished 
its  main  tunnel  in  June,  1908,  and  began  producmg.  This  property, 
like  that  of  the  Pacific  Consolidated  Company  at  the  sameplace.  is  a 
drift  mine.  The  Park  &  Brown  is  a  hydraulic  mine.  The  Placer 
Gravel  Gold  Mining  Company  operated  continuously  during  1908  by 
drifting,  at  Michigan  Bluff,  rlacer  mining  in  a  small  way  was  carried 
on  near  Newcastle,  Towle,  Weimer,  and  W estville.  At  i  ankee  Jims 
a  little  placer  and  drift  mining  is  being  done. 

There  is  quite  a  large  number  of  unproductive  mines  in  Placer 
County,  on  some  of  which,  however,  considerable  work  was  done. 
At  the  Elite  ConsoUdated  mine,  at  Blue  Canyon,  the  bedrock  tun- 
nel was  continued.  At  the  Derby  mine,  at  Yankee  Jims,  similar 
work  was  done.  The  Lost  Emigrant  mine,  at  Donner,  was  not 
operated.  The  Polar  Star  hydraulic  mine,  at  Dutch  Flat,  has  been 
Closed  by  injunction.  At  the  Central  mine,  at  Forest  Hill,  a  new 
tunnel  was  started  in  1908.  The  operators  of  the  Peckham  Hill 
mine,  at  Forest  Hill,  were  putting  up  machinery  in  order  to  be^n 
operations.  Development  work  was  commenced  in  the  Barton  drift 
mine,  at  Loomis,  but  there  was  no  output.  At  the  Haney  Consoli- 
dated mine,  at  Michigan  Bluff,  work  continued  on  the  bedrock  tunnel 
to  tap  the  channel.  The  St.  Lawrencej  at  Newcastle,  was  idle  during 
the  year.  The  Kittler  Consolidated  Mining  Company,  at  Ophir,  only 
commenced  operations  in  July,  1908,  and  a  shaft  was  being  sunk. 
The  Central  Grold  Mining  Company,  at  Towle,  has  a  10-stamp  water- 
power  mill,  and  a  tunnel  is  being  driven  on  the  vein.  The  Dairy 
Farm,  at  Van  Trent,  has  a  roller  mill,  a  tube  mill,  and  a  cyanide  plant. 
The  Barton  mine,  at  Westville,  has  a  10-stamp  and  a  30-stamp  mill, 
but  there  was  no  production.  At  the  Glen  Consolidated  mine,  at 
Westville,  the  operators  have  been  driving  a  bedrock  tunnel  for  two 
years. 

PLUMAS   COUNTY. 

The  total  yield  from  the  mines  in  Plumas  County  in  1908  was 
valued  at  $258,297,  as  compared  with  $220,303  in  1907.     The  toti* 
gold  in  1908  was  12,322.90  fine  ounces,  valued  at  $254,737,  ap^ 
total  ailrer  6,717  ounces,  valued  at  $3,560.     The  29,537  toD' 
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ceous  ore  treated  at  the  milk  yielded  7,339,65  fine  ounces  ot  gold, 
valued  at  $151^724,  and  1,494  ounces  of  silver,  valued  at  $792.  The 
placer  mineBy  indiuding  all  kinds,  yielded  4,983.25  ounces  of  gold, 
valued  at  $103,013,  and  5,223  ounces  of  silver,  valued  at  $2J68. 
There  were  only  6  productive  quartz  mine-s  in  the  county,  while  there 
were  46  placers.  Of  theae  latter  11  are  hydraulic,  6  drift,  aod  28 
surface  mines.  Tliere  were  78  mines  reported  as  idJo  in  190S*  The 
hydraulic  mines  of  the  county  yielded  $26,060,  the  drift  mines  $7,637, 
and  the  surface  mines  169,31 6"in  gold. 

The  most  important  quartz  ncune  is  that  of  the  Jamieson  Mining 
Company,  at  Johnsville^  which  has  a  20-stamp  mill  but  no  tables,  as 
the  concentrate  was  of  too  low  grade  to  nay.  Both  mine  and  plant 
were  operated  eight  months  of  the  year,  there  being  a  failure  of  water 
for  power  for  four  months*  This  mine  is  drained  by  a  tunnel  extend- 
ing from  the  bottom  of  the  shaft.  The  ore  is  hoisted  through  the 
shaft.  There  are  4  drift  tunnels  on  the  ledges,  aggregating  6.473 
feet,  and  1  crosscut  tumiel  of  1,500  feet.  Considerable  drifting  was 
done  in  1908.  

The  Johnson-Graham  "Mining  Company,  operating  the  Plumas 
Eureka  mine,  at  Johnsville,  has  a  bO-stamp  plate-amalgamation  mOL 
The  old  tunnel  was  reopened  during  190cS.  The  Bluff  City  inine^ 
at  Quincjr,  has  a  lOnstamp  mill  and  made  a  small  output,  and  the 
Crown  Point  Mining  Company  (Limited}  also  produced.  The  S^meca 
Mining  and  Milling  Company,  at  Beneca,  has  a  6-stamp  mlll^  and  the 
mine  was  operated  during  part  of  the  year. 

The  placer  mines  of  Plumas  County  aie  numeroaSy  but  tlieire  an 
few  large  producers.  At  Buck  are  the  Greenbower  and  a  number  of 
smaller  producers.  At  Crescent  iSSla  are  the  Alpine  and  the  Cadmus 
(a  hydraulic  mine).  A  few  small  sluicing  mines  were  operated  at 
Cromberg.  At  Eclipse  are  the  Bird  Creek  and  others,  all  sluicisg 
properties.  A  considerable  number  of  small  placer  nunes  were  oper- 
ated near  Johnsville.  At  La  Porte  are  the  I>few  Bunker  HiU  drift 
mine,  Alturas  Tailings,  and  Secret  Diggings.  Large  numbers  of 
Chinese  also  operate  alon^  Slate  Creek,  ^ome  placer  unining  is  glao 
done  near  Lumpkin,  at  Meadow  Valley,  and  at  Mcdiawk.  Small 
placer  operations  are  reported  from  Nelson  Point.  The  Costa  mine 
and  others  are  near  Prattville.  At  Quincy  are  the  Dutre  and  the 
Empire.  ^  Placers  are  also  worked  at  Seneca,  at  Prattville,  and  at 
Taylorsville. 

Among  the  unproductive  mines  of  Plumas  County  the  Caldwell 
group,  at  Buck,  has  an  8-stamp  mill  with  concentrators,  pans,  and 
roasting  furnace;  the  properties  are  worked  in  a  small  wav.  The 
Channel  Peak  Alining  Company  operated  on*  Spanish  Peas  at  an 
elevation  of  7,045  feet,  where  an  ancient  river  channd  was  being 
opened  by  tunnels.  The  Little  California  mine,  at  Buck,  has  a 
5-stamp  mill,  but  no  ore  was  milled  in  1908.  The  Crescent  MiDs 
Mining  Company,  at  Crescent  Mills,  has  a  32-stamp  mill,  but  it  was 
closed  down  during  the  year.  The  Feather  River  Consdidttted 
Mining  Company,  at  the  same  place,  was  doing  development  woik. 
The  Five  Bears  Mining  Company,  at  Genessee,  nas  a  6-atamp  mill; 
copper  ore  is  stored  awaiting  the  completion  of  Western  ^acifio 
Railway;  the  mine  is  developed  by  a  1,300-foot  tunnel.  Hie  Plumas 
Mohawk  mine  has  4  Huntington  mills,  but  there  was  no 
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in  1908.  The  Crescent  Hill  Gold  Mines  Company  carried  on  develop- 
ment work  during  the  entire  year,  but  made  no  output.  The  Long 
Valley  Mines  Company  installed  a  10-stamp  mill  in  1909;  there  is 
both  quartz  and  placer  ground  on  this  property.  The  Elizabeth 
Gold  Mining  Company,  at  Spanish  Ranch,  has  an  8-stamp  mill,  but 
no  ore  was  crushed,  work  being  confined  to  driving  a  tunnel  for  the 
ore  body. 

SACRAMENTO   COUNTY. 

Mine  prodiiction  of  Sacramento  County ^  Cal.y  in  1907  and  1908. 


Year. 

Gold. 

Silver. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

1907 

Fine  ounces. 
38,263.32 
56,407.91 

$790,973 
1,166,055 

Fine  ounces. 
3,082 
3,058 

$2,034 
1,621 

$793,007 

1908 

1,167,676 

Tllcr<W^<W  (+)  nr  H<v«r^>u|sn  (—  ) . 

+18,144.59 

+375,082 

-24 

-413 

+374,669 

The  increase  in  value  of  output  of  this  county  in  1908  was  $374,669, 
which  is  even  more  than  the  mcrease  shown  m  Butte,  another  gold- 
dredging  county.  All  the  mining  operations  in  Sacramento  County 
are  in  gravel.  By  far  the  largest  proportion  of  the  gold  is  derived 
from  dredging  operations.  Since  the  last  report  was  made  there 
has  been  a  merger  of  the  various  dredging  companies  operating  at 
Folsom,  and  the  Natoma  Development  Company,  El  Dorado  Gold 
Dredging  Company,  Folsom  Developing  Company,  and  Ashburton 
Dredging  Company  have  gone  out  of  existence,  all  being  now  the 
property  of  the  Natoma  Consolidated  Company  of  California, 
which  has  12  dredges  in  that  field.  The  dredge  operations  in  the 
Folsom  field  are  now  very  extensive;  the  new  dredges  built  are  large 
ones,  and  the  old  ones  have  been  repaired  and  improved.  The  rock 
piles  thrown  up  by  the  dredges  in  their  work  are  now  utilized  for 
making  macadam  for  roads,  extensive  rock-crushing  plants  having 
been  established  with  a  capacity  of  4,000  to  5,000  tons  of  crushed 
rock  daily.  The  cobbles  are  handled  by  mechanical  shovels  and 
transported  to  the  crushers.  After  the  rock  piles  are  removed  the 
surface  is  left  level,  and  on  this  level  ground,  which  has  of  course 
been  worked  out  of  its  gold,  orchards  are  planted.  One  of  the  great 
objections  to  dredge  operations  is  thus  being  removed,  and  the 
ground  is  again  utflized  for  agricultural  operations.  In  the  report 
for  1907,  details  of  work  in  this  field  were  given,  and  the  conditions 
have  not  been  changed  except  as  to  ownership  of  the  dredges. 

There  are  several  drift  mines  in  the  county,  mainly  in  the  Blue 
Ravine  region  above  Folsom,  the  largest  operations  being  at  the 
Channel  mine.  Sluicing  in  a  small  way  is  being  carried  on,  and 
there  is  1  hydraulic  mine  in  operation.  The  gold  output  of  all  the 
drift  mines  in  the  county  in  1908  was  valued  at  $52,365 ;  the  hydraulic, 
atS569;  the  sluicing,  at  $3,925;  and  the  dredging,  at  $1,109,196,  a 
total  of  $1,166,055. 


346  MINERAL  RESOURCES. 

SAN    BERNARDINO   COUNTY. 

In  190S  San  Bernardino  County  produced  8,732.22  fine  ounces  of 
gold,  valued  at  $180,511;  67,366  line  ounces  of  silver,  valued  at 
$35,704;  201,993  pounds  of  copper,  valued  at  $26,663;  and  117,024 
pounds  of  lead,  valued  at  $4,915,  a  total  value  of  $247,793.  This 
was  a  falling  off  in  value,  as  compared  with  that  of  1907,  of  $110,830. 
There  was  an  increase  in  the  production  of  gold  and  of  lead.  The 
eoi)per  out})ut  decreased  very  materially,  as  the  value  was  $91,467 
less  than  in  1907.  There  was  a  falling  off  in  silver  also,  the  yield  in 
1007  being  123,241  fine  ounces,  as  compared  with  67,366  fine  ounces 
in  tOOS. 

There  are  a  few  small  quartz  mine  operators  at  Barstow,  Amboy, 
and  Bagbv.  The  War  Ea^le  Mining  and  Smelting  Company  has 
a  25-l()u  reduction  plant,  l)ut  the  production  w^as  nominal,  "  The 
Sinbiid  mine,  at  Barstow,  furnished  ore  to  Needles  and  to  Pueblo 
smellers.  The  Fulton  Gold  Mining  Company,  at  Barnwell,  produced 
goltl  from  the  Shadow  Mountain  group.  The  Sagamore  Mining 
Company,  at  Barnwell,  only  worked  its  claims  about  six  weeks  in 
190S,  the  ore  being  taken  from  Alj)ha  Xo.  1  and  No.  2  mines;  this 
company  has  a  50-ton  concentratmg  mill  with  crushers  and  rolls. 
The  Death  Valley  Arcalvada  Consolidated  Mines  Company,  at  Cima, 
closed  its  mines  in  eTune,  1908,  pending  litigation.  Ore  was  slupped 
ctinving  gold,  silver-lead,  and  zmc,  the  latter  being  penalized.  The 
largiv^t  values  were  in  silver.  The  King  Thebaw  mine,  at  Cima,  was 
op(M'ated  for  two  months  in  1908,  its  entire  output  being  silver. 
The  Aha  Crown  Co])j)er  C()nii>any,  at  Cima,  onlv  worked  its  property 
for  three  months  oi  the  year.  The  Standard  Mines  Company,  at 
\\w  >:ini(»  place,  which  has  a  ,S.5()-foot  vertical  shaft,  sunk  a  250-foot 
in«  line  shaft  during  the  year  and  did  considerable  drifting;  the  ore 
was  shij^ped  to  smelters  at  Salt  Lake.  The  operati>rs  of  the  Silver 
Kinu:.  or  Old  Poniinion  mine,  slii]>p(Hl  some  copper  ore  to  Salt  Lake. 

There  ^^  as  oiilv  a  small  out  j>ut  from  the  old  Calico  district,  at  Daggett. 
riu*  Suppl\  and  (>.  K.  mines,  at  Dale,  have  one  6-stamp  and  one 
U^Ni:unp  mill.  Tlu*  property  has  been  in  litigation.  The  Ord 
Moimiain  (iold  Miniui:  Company,  at  Daggett,  has  a  5-stanip  mill; 
ilu^  oni|>\it  was  n(>minal.  Tht^  l^rooklyn  Mining  Companv,  at  3lecca. 
I.  c.|nij^p(Ml  with  a  ;>-stamp  mill  and  a  Merrill's  mill.  The  Virginia 
1>m!c  Minin?:  romj^any,  at  Dale,  which  has  a  40-stamp  Lane  mill. 
made  on!\  a  ^mall  \icld.  The  Prodigal  wSon  mine,  at  Danby,  has 
M  "  ^iam|>  mill.  The  Siam  Mining  and  Milling  Company,  at 
D;inl»\  .  ma^lc  :i  -^u\:\\\  shi|>mcnl  nf  on^  to  the  smelters.  The  oper- 
Mior.  ol"  I  he  tirctMj  I  .(^ad  wotImmI  over  tailings  only.  The  darvanza 
Mmm-v  .-md  Milliii':  Company,  at  Lca<talk,  is  equipped  with  a  100- 
i.>n  ,  111  .luu"..  t  oih  cuiratinir.  and  lixiviation  plant,  which  was  cmly 
epciMic.l  Km  ihn^^  monihs.  (he  power  plant  being  inellicient.  The 
none  ii  ell  w  .1  •  worked  ler  Mine  months  in  the  year,  and  is  opened 
1m   'x    Mi>  leei  Ncrii.  al  ^liMli  aihl  a  linmel  LolM)  feet  Um^.     From  the 

\\  M\  \\    I'lewn  mme.  ai  ^il\er  LaktMli^lritl.  there  was  made  a  small 

!>irniei\i  oi  »»ie  i,»  ihc'-melier.  The  l^ai:da<l-ChaM»  Mining  Company, 
,M  \\  w  l,^\^  opeiMied  ihe  mill  I ht*  eniirt*  vear  on  tailings  from  ores 
,»!   \\,^  rn>>i»   l\e.  he-.ter  nnnt\      The  Koo>eveli  Mining  ('om])any,  of 

M  X.  .  ,e.,i  II  .  01  e  i,»  ih(»  PcN  it»n  I  hemical  Company,  and  did  1,500 
1...M  ..;  .i.Melepmeni  w  01 U  durui:;  I  he  \  eur.     This  mine  has  2  incline 
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shafts  300  to  480  feet  deep,  and  2  shallower  vertical  shafts.  There 
is  only  1  small  productive  placer  mine  in  this  county. 

Among  the  unproductive  mines  of  San  Bernardino  County  the 
Orange  Blossom  Mines  and  Milling  Company,  at  Bagdad,  commenced 
operations  in  1909.  The  mine  is  equipped  with  a  20-stamp  concen- 
tration plant.  The  power  plant  is  a  150-plant  power  gasoline  enrine, 
9  miles  away,  with  an  electric  transmission  line.  The  Pon  de  Kosa 
Copper  Company,  at  Bagdad,  has  a  gasoline-power  hoisting  plant,  and 
considerable  development  work  was  done  on  the  mine  in  1908.  The 
Fremont  Mining  and  Milling  Company,  at  Barstow,  continued  devel- 
opment throughout  the  year.  The  Grant  Ledge  Mining  Company,  and 
tne  operators  of  the  Manvel,  at  Barnwell,  did  development  work.  The 
Ivanhoe  Mining  and  Milling  Company,  at  Cima,  has  a  20-ton  roller- 
mill  crusliing  plant,  and  shaft  and  drift  work  were  continued  during 
1908.  The  Bonanza  King  Development  Company,  at  Fenner,  has  a 
10-stamp  mill,  but  it  has  been  idle  since  September,  1907.  Develop- 
ment work  has  been  done  on  the  Big  Chief  mine,  at  Hart.  The  Cau- 
fomia  Gold  and  Copper  Companv,  near  Von  Trigger  station,  spent 
much  money  in  development  work  and  piping  water  to  the  mine,  but 
is  not  yet  producing.  The  Colorado  River  Gold  and  Copper  Company, 
at  Needles,  worked  part  of  the  year. 

Of  the  48  deep  mines  reporting  product,  37  are  gold  mines,  2  silver, 
1  copper,  2  lead,  4  silver-lead,  and  2  copper-lead. 

SHASTA    COUNTY. 
Mine  production  of  Shasta  County ^  Cal.^  in  1907  and  1908. 


Year. 

Gold. 

Silver. 

Copper. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1907 

Fine  ounces. 
38,312.85 

1791.907 

Fine  ounces. 
5(30,926 
976,596 

$370,211 
517,596 

Pounds. 

23,457,417 

33,852,842 

S4, 691,483 
4,468,575 

15,853,691 

1908 

54,752.37       1,131.832 

6,118,003 

Increaae  (+)  or 
decrease  (-).. 

+16,439.52       +339,835 

+415,670 

+147,385 

+10,395,425 

-222,908 

+264,312 

There  was  a  material  increase  in  the  total  output  of  Shasta  County 
in  1908  as  compared  with  that  of  1907,  Vhich  amounted  in  value  to 
$264,312.  Shasta  County  is  by  far  the  leading  county  of  California  in 
the  production  of  metals,  which  is  owing  mainly  to  the  operations  of 
the  copper  companies.  The  county  is  the  largest  producer  of  copper 
and  or  silver  in  the  State,  and  also  stands  high  as  a  gold  producer, 
ranking  seventh  among  the  7  counties  which  made  a  yield  of  over  a 
million  dollars  each  in  1908. 

The  total  number  of  mines  from  which  product  was  reported  from 
Shasta  County  in  1908  was  39,  of  which  32  were  deep  mines,  including 
28  gold  and  4  copper  properties.  There  were  7  productive  placers, 
incmdin^  1  hydraulic  mine,  2  dredges,  and  4  sluicmg  mines. 

The  yield,  valued  at  $6,1 18,003  for  1908,  is  the  largest  ever  made  by 
Shasta  C!ounty,  except  in  1901,  at  a  time  when  copper  was  very  higfi. 
when  the  value  of  the  yield  of  the  county  was  $6,737,571.    Tn«>  '" 
output  of  Shasta  County  increased  $339,835  in  1908  over  that  < ' 
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There  were  also  415,070  more  ounces  of  silver  produced,  with  an 
increase*  in  value  of  8147..3N5.  The  copper  output  of  the  county 
increa^etl  l(),.S*)r),4'jr>  pounds  in  lOOS  over  tiie  product  of  1907,  but  the 
total  vahies  decreased  hv  .S2J2,yO.S,  o\vin<j  to  the  low  price  of  the  metal. 

Th(»  tonnajre  of  ore  tn^ated  in  Siiasta  County  was  the  hii-jrest  in  the 
State-  r);")(),92L>  tons,  of  which  00,S()7  tons  wei-e  siliceous  and  4')7.0o5 
W(M*e  copper  c)i-cs.  The  yieM  from  this  ore  is  <riven  in  the  j)receding 
tabic.  From  the  deep  mines  of  the  county  in  lOOS  were  ol)tained 
r):^,l.V.».'J()  Ihic  ounces  of  jrold,  valued  at  S'l,01lS.9I4.  and  from  the 
placers  \,r)\)'2.\\  line  ounces,  valued  at  S32,91S.  The  ileep  mines 
yi<'ldc(l  UTiK-WJ  fine  ounces  of  .^Iver,  valued  at  $ol7,444,  and  the 
placers  *JN7  ounces,  valued  at  SIo2.  The  <;old  obtained  from  the  >ili- 
ceous  ores  was  :)4,0'")().'i4  iine  ounces,  valued  at  S704,()()o,  and  that 
derived  from  the  copper  ores  was  111,103.72  fine  ounces,  valued  at 
•SoiM/.M)!*.  Tlie  silver  from  the  siliceous  ores  was  66,302  fine  <»unces. 
valued  at  8.*>."),172,  and  tlie  silver  fmni  cojiper  ores  was  909.947  fine 
ounces,  valued  at  S4S2.272.  The  siliceous  ()re  yielde<i.  therefore, 
.S7.'>9,177  in  »;ol(l  an<l  silver,  and  the  copper  ore  yielded  ?>N77,181,a  total 
of  .Sl.(il(l,:j.')S  in  jrold  and  silver  fnmi  deep  mines. 

The  I  <lii<*f  copper  companies  in  Shasta  County  buy  larjre  (quantities 
of  siliceous  ore  for  lluxin^^  thus  enabUn^  minei-s  to  work  their  jrold  or 
siivei'  mines  without  havinj^to  put  u[)  reducticm  works,  as  thev  can  sell 
to  t  he  >nielter  all  tli(»  ores  they  mine.  Ore  of  this  character  is  bouirht- 
ai<ofrt>ni  neiirldxirinir  count  i(^s,  and  even  from  ()re<ron.  Shasta  Ccuinty 
yielded  about  nine-tenths  of  the  t<»tal  copper  ore  of  the  State  in  luus. 

The  mine  of  the  iirunswick  Miniiii:  Company,  of  French  (iulch.  is 
e(Hiij)|>ed  with  ji  l(J->tnm])mill  and  was  operated forten  mcmths  of  190S. 
The  Ml  Dorado  iiiul  Kureka  irroup,  tit  the  same  place. made  a  small  oui- 
pul .  .M>  dici  the  Kxrnin.u:  Star.  Tlu»  Knipin*  was  also  a  produet'r.  The 
(ilaii-ttiiir.  owne.l  hy  the  IlazeKiohl  MininirCompany.  at  French (Inlch, 
wa^  the  lari:"e«-l  jirodiieer  of  ;L'<»ld  fnuu  siliceous  ore  ill  the  county.  The 
mine  i-  e(|iiip|>ed  with  a  2()-^(anij)  mill,  and  is  d(»veloj)ed  ihrouirii  a  ver- 
tical >h;d'l  "»")()  feel  (h'ej)  and  a  tunnel  :\.Wi)  feet  loiij:.  The  Milkmaid 
irriMip.  at  the  Mime  plare.  made  a  protUiet  and  did  coii<i»l«'r.Mhle 
de\('lv.pnient  woik  durini:  the  year.  The  Pe«:.irie  antl^  Nevada  mine- 
wt're  pr«»dueeis  in  a  small  vay.  The  Sybil  (lold  Miniiiir  Ctuupany 
.■shij^pcd  ii-  (»r(*  to  the  suM'ltrr.  The  Western  Kxj)loitatitni  Com]>any 
w  a^  a  ^niail  pi^uiucrr.  as  w  a--  tiie  ( ir^at  F;ill>,  at  li^o.  All  tb(»  on»  from 
the  ( )iiL:inal  (^)uail/.  Mill  iuiu<'  wa-^  treateij  at  the  Muelter  of  the  Maiii- 
moih  ("i»pper  Coiupany.  whirli  n«»\\  owns  \\\o  mine.  The  I'nch*  Sain 
niiiK*  t»f  th.e  \irL'iniu  Minini:  ('ompaiiy.  at  Kenm^tt.  has  a  2()-sianip 
milL  iii»l  in  oper.ii  i«»n.  t  he  mine  ha\in,Lr  been  workcul  by  le.'^.'^ees  ami  the 
o\o  ^!;i(»[»rd   tot  !.«'  ^mril'T. 

The  riii-i»uii::  !id  Mniiui  Slia>ta(lo|(l  Minim: Compaiiv,  at  Keswick, 
ha>  heen  d.'vr'. 'piui:  for  tin*  !a^l  >i\  yi'ar>.  and  for  tli(»  last  two  years 
with  im|»!«'\e.i  i!;;i.hiiir:y.  Tin'  main  wtirkiuLT  tunnel  is  1  .^2 ">  feel 
l,»n>r  Tlie  Miii.i^  (ioid  Mitiin::  ('.»mp;iny.  at  llarri.Nnn  Cnilcb  lvn«il> 
p,>si  .iiiii.'  .  I  ;i^  a  'Jo  ^tanip  mlM.  witii  conrent r.-itoi's,  IJopp  r«ia-»tin:;- 
fum.M..'.  an»l  e\anid<'  phinl.  Thi--  mine  i^  a  larire  producer  ami  is 
,h-\eK»p<'d  h\  ::  -h.Ml't-  oi"  2«M».  \^^H^.  and  I.nfin  fc,'!  vertical  <lepiii. 
ii'.p*'.  I  iN.'K  .  ;in.!  siiini'.  ;-.  In  !oon  i  h,*  .-.Kupaiiy  >ank  .S(M)  fert  t)f 
..1,  ill  .1-1. 1  i.i'i  *  No,»  |.','i  ..!*  !i;ii!h'U.  Tin-i-e  afi-  2  pjirallel  veiiis  in  this 
nun.'  rh.e  ^  ankee  J.»:;n  (i.»ld  Minin-i  Company,  near  l-.-irkin.  oper- 
ated I  he  .'UlMe  \eai  and  -luj'ped  it-  ore  lo  the  >mehcr>.     The  Mad  Ox 
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mine,  at  Stella,  has  a  10-stamp  mill,  and  was  worked  part  of  the  year. 
The  Evening  Star,  at  Whitehouse,  has  no  reduction  plant,  and  supplies 
ore  to  smelters,  and  the  same  is  the  case  with  the  Reid  Mining  Com- 
pany, at  the  same  place.  The  Utah  and  California  Gold  Mining  Com- 
pany also  made  considerable  production  at  Whitehouse. 

There  are  4  large  productive  copper  companies  in  Shasta  County 
having  smelting  plants  at  which  they  treat  ores  from  their  own  mines 
and  purchase  or  nandle  custom  ores  as  well.  The  pioneer  of  these  is 
the  Mountain  Copper  Company  (Limited),  which  works  both  the  Iron 
Mountain  and  the  Hornet  claims,  and  has  an  extensive  smelting  plant 
at  Keswick.  A  railroad  connects  the  mines  and  the  smelters.  This 
smelting  plant  has  not  been  operated  for  some  time,  litigation  as  to 
damage  from  fumes  having  caused  the  company  to  close  it  down  and 
build  a  new  smelting  plant  on  San  Francisco  Bay,  above  Martinez, 
where  the  company's  ores  are  now  treated,  as  well  as  those  purchased. 
The  Balaklala  Consolidated  Copper  Company,  at  Coram,  has  a  1,250- 
ton  smelter,  consisting  of  3  blast  furnaces,  4  roasters,  reverberatories, 
and  converters.  Only  part  of  the  plant  was  operated  in  1908,  and 
that  for  only  two  months,  though  it  nas  been  in  full  blast  since.  The 
ore  is  delivered  from  the  mine  bins  to  the  smelter  by  a  wire-rope  tram- 
way. The  Mammoth  Copper  Mining  Company,  at  Kennett,  is  the 
most  productive  of  Shasta  County  copper  companies.  There  are  5 
blast  furnaces  at  the  smelting  plant  and  2  converters.  The  Bully  Hill 
Copper  Mining  and  Smelting  Company,  at  Winthrop,  has  a  350-ton 
smelter.  The  ore  came  from  the  Bully  Hill,  Rising  Star,  and  Copper 
City  mines. 

The  placer  mines  of  Shasta  County  consist  of  1  hydraulic,  2  dredging 
operations,  and  a  few  small  sluicing  mines,  which  produced  altogether 
S33,070  in  1908,  most  of  this  coining  from  dredging  work. 

Among  the  nonproducing  mines,  the  Delta  Consolidated  Mining 
Company,  at  Bayles,  did  only  development  work  and  construction  on 
a  narrow  gage  railwav.  The  Original  Quartz  Hill,  at  Buckeye,  is 
now  under  lease  to  the  Mammoth  Copper  Company.  The  Shasta 
Grand,  at  Castella,  is  being  developed,  as  is  the  Golden  Calf,  at 
Copley.  The  Great  Western  Gold  Company,  operating  the  After- 
thought and  Copper  Hill  mines,  at  Ingot,  which  has  a  smelting  plant 
and  was  a  large  producer  in  1907,  was  idle  in  1908.  The  Gohnsky 
mine  of  the  Amencan  Smelters  Securities  Company  was  closed  during 
the  year. 

The  Shasta  May  Blossom  Company,  at  Kennett,  reported  having 
done  3,000  feet  of  tunnel  and  shaft  work  in  1908.  The  Trinity  Cop- 
per Company,  at  Kennett,  did  not  be^n  to  operate  until  the  latter 
part  of  1908,  and  is  under  contract  with  the  First  National  Copper 
Company,  of  Coram,  for  the  smelting  of  ore.  The  Vulcan  Copper 
Company  has  been  driving  a  1,000-foot  tunnel  to  cut  the  main  lode 
and  to  explore  by  diamond  drill.  The  Empire  Mining  Company,  at 
Knob,  and  the  operators  of  the  Korte  group,  at  Larkin,  carried  on 
development  work.  The  Mountain  Monarch  Company,  of  Redding, 
aLao  did  considerable  development  work  in  1908.  The  Gold  Leaf 
Consolidated  Mines  Company,  in  Lower  Springs  district,  was  in  litiga- 
tion, but  this  is  now  settled  and  extensive  development  is  planned. 
The  Mascot  mine,  at  Shasta,  the  Mount  Shasta  Gola  Mines,  at  Shasta. 
the  Oambrinus  mine,  at  Stella,  and  the  Tarantula  reported  deve 
ment  work. 
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SIERRA   COUNTY. 

Tho  total  production  of  Sierra  County  in  1908  was  valued  at 
S4l4,r)43  in  *^old  and  silver,  as  compared' with  $486,525  in  1U07.  a 
decrease  of  S7l,9S2.  The  yield  in  1908  was  19,960.78  fine  ounces  of 
gold,  valued  at  §412,026,  and  3,617  ounces  of  silver,  valued  at  §1,917. 
TluM(»  were  70,422  tons  of  siliceous  ore  treated  in  Sierra  County  in 
19()S,  yielding  14,057.38  line  ounces  of  gold,  valued  at  §302,995,  and 
2,102  Ounces  of  silver,  valued  at  §1,114.  The  gold  derived  from 
placers  amounted  to  5,303.40  ounces,  valued  at  §109,631,  and  there 
were  also  1 .515  ounces  of  silver,  valued  at  §803.  Of  this  placer  gold. 
§41 ,521  came  from  0  hydraulic  mines,  §30,613  from  13  drift  mines,  an*! 
§37,497  from  18  sluicing  mines.  There  were  37  placer  mines  which 
were  productive  in  the  county  in  1908  and  13  quartz  mines,  or  50 
])nnhicing  mines  in  all.  It  is  to  be  noted  that  while  the  deej)  mines  of 
{ho  county  yielded  §302,995  in  gold  in  1908,  the  placei-s  yiehied  but 
Sl()9,0:)l,  showing  that  the  quartz  interests  of  the  county  are  m»w 
more  important  than  the  gravel.  Indeed,  the  quartz  (reveh)pment 
at  Alleghany  and  Forest  attracted  more  attention  than  those  in 
any  t>rher  part  oi'  California  (hiring  the  latter  part  of  1908  and  the 
emiv  part  of  1909.  A  number  of  oltl  mines  have  been  reoi)ened  in 
tliai  r(\irioiK  some  of  which  are  making  an  important  yiehl.  A  large 
aniouni  <»f  ])r()>pecting  and  development  work  has  been  going  on  in 
Sieira  Conniy  as  the  result  of  these  recent  discoveries.  In  1<M)7  the 
(jna'.t/.  mines  of  the  county  produced  a  total  in  gold  and  silver  of 
s:>!M  >  17.  ancj  in  l*.H)s  ilie  yield  from  the  same  source  was  sS7,73s  less. 
Noiwithsianding  this,  the  (juanz  developments  in  1908  were  very 
<*\tensi\e.  i\\u\  the  yield  of  11M)9  should  be  very  much  larger. 

Anioni:  the  (!e(»j)-nMn(»  producers  the  El  Dorado  Mining  Company. 
at  Aliei:lian\,  Ik-h  a  iD-siamp  water-i)ower  mill,  and  the  nunc  i:? 
»le\elojVMl  h\  a  lumiel  1 . 1 1)1)  feet  long,  530  feet  of  which  was  run  in 
I'.MK,  llu^  riirhtne:*  ('i»n<oli(lated  Quartz  (iold  Mining  Company 
i{M«-  n.'»  '.eduction  works  and  employs  but  few  men, yet  it  is  a  larire  yrn- 
iiih.'i.  It  \v:is  iju'  ilJMoveiy  of  high-grade  ore  in  this  mine  whicli 
.•i'.! '.••.icii  :!ti»Mr!ii'n  to  tju'  (juait/  mines  of  Alleghany.  The  Kaiid)o\v 
(1.  ill  M!ni!!i.r(\'!MpaMy.  ;ii  i!ie>ame  place,  has  a  10-sianip  mill  and  the 
iir.iu'  '-  »:e\eh-pc<!  1»\  a  J.l^DD-fo.n  tunnel.  The  Lassiat  Gold  Mining' 
:ip.i  M.'l  '•■•:  ("..mp;i!i\  i^  a  Ninall  proiiucerat  Downieville.  The  Alice 
M:r:.!«.::  k\')\]\.\\\  .  i\{  tli.tl  pl;.<'e,  j;;id  a  5-stamp  mill  iu  190N  an<l 
'.'u-.i^.^r.:  :.»  li' --lain  p^- later.  Thi^  property  has  now  been  con^«il;- 
.••:■.•.;  wm':-,  I  i^>  S  •\  iTei;!!  Mines  ( 'ouipanv.  The  Alta  Sierra  Miiiiuir 
r.'  r.  v.  .w".  ^;  '-.e  l\e\-:-..iu'  ijiine.  at  Sierra  Cilv.  has  a  lO-vsianip 
•  ".  ■:.  i'.'!.-.  :»•  p.,- ;'.M..'  ;.  !!  w t  i'c  .'peraied.  The  Cleveland  (it»ld  Minin;: 
r.'  '.v'.n  ::  \  '.^  ,.\:  .'  p:.MC;\  i^M  !e  a  >mall  outjait,  as  did  the  King 
i  .'  .  .  .■.-.•  M  •<  ••::  r.':"p:i!.\  :::;d  liie  Roman  and  Klon«like  mine>. 
l':-.*  ■•».  •  \  l».  ..,'.  \\-\\\:\::  v'.»'rpan\.  at  Sierra  City,  has  a  lO-stamii 
5'."-  I  ■»*  •  •  "i^  ■.:  .  \\\:i'  :\  '.i»i)  ton  evanid«*  plant.  This  old  well- 
'm'.mx-.'  .1.  ..'  ,  -s-.s'/  !^\  o  ;;:iMu»|s  fi'oni  l.o(M)  feet  to  .S  nules  in 
,..••.■      :.    w  !      •.'>  iv... ■'«..•.•   to;   'M'uie  \ea!s.  and  was  re<»pened  by  the 

r   .'  ..:.'\\-'-     1  .'    ■••.«.•..■    :  ■' e   piodueiui:   j^laeer  mines  of  Sierra 

r.'  •.•.•.-.  \  r  •,•  I  V'p.'-.  !  I.,     'x  .:•..:;;:.•.  :«.  .'.r  I 'ampt oiiviUe.  Yuba  County: 

.x.      .  ••'   •••.•.•            \!:.-   ■    .-v      llh  •".Mt'i.   M.-iyday-Cuiline  hv- 

.  .  .  ..    r...       ■.»  '.  .     ..    .11    P..v\  iiieNilu^  Mapli'  Cirove  drift  and 
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Omega  mine,  at  Forest;  Bellevue  drift  and  North  American  Con- 
solidated hydraulic,  at  Gibson ville;  several  small  mines  at  Pike;  the 
Erie  and  Slate  Creek  properties,  at  Port  Wine;  the  Neocene  hydrauUc, 
at  Scales;  the  Imperial  and  others,  at  Sierra  City;  Brown's  Flat  drift 
and  others,  at  St.  Louis;  Goard  drift,  Queen  Flat,  and  Chinese  mines, 
at  Table  Rock.  Among  these  the  Depot  Hill,  Bellevue,  and  North 
American  Consolidated  are  the  largest  producers. 

Among  the  nonproductive  but  developing  mines  are  the  Golden 
King,  at  Alleghany,  which  has  a  10-stamp  mill  with  concentrators,  and 
the  Ophir  at  tne  same  place.  In  the  Red  Star  drift  mine  development 
work  was  carried  on  tne  entire  year.  The  Triple  Pocket,  at  Downie- 
ville,  has  a  5-stamp  mill.  The  Alaska  mine,  at  Pike,  has  a  20-stamp 
mill  with  concentrators,  but  it  was  not  run  in  1908,  work  being  con- 
fined to  un watering  the  mine.  The  vertical  shaft  on  this  mine  is  560 
feet  deep  and  the  tunnel  1,800  feet  long.  The  Butte  Saddle  Gold 
Mining  Company,  at  Sierra  City,  has  a  10-stamp  mill  which  was 
repaired  ready  to  run  in  1909.  The  operators  of  the  Hilda  drift  mine 
drove  a  tunnel  to  tap  the  gravel  channel.  The  Phoenix  has  a  20- 
stamp  mill,  electric  power  plant,  and  aerial  tramway. 

Other  mines  provided  with  mills,  but  on  which  development  work 
only  was  done  are  the  American  Exchange,  the  Buffalo,  the  Chipps 
(now  the  Swastika  mine),  and  the  Primrose. 

SISKIYOU   COUNTY. 

In  1908  Siskiyou  Coimty  produced  24,388.55  fine  oimces  of  gold, 
viJued  at  $504,156,  and  11,557  oimces  of  silver,  valued  at  $6,125, 
together  with  6,000  pounds  of  copper,  valued  at  $792,  a  total  value  of 
$511,073,  which  was  an  increase  of  $110,019  over  the  figures  of  1907. 
Of  this  increase  $106,139  was  in  gold.  The  deep  mines  of  the  county 
yielded  from  20,030  tons  of  ore  11,720.78  fine  ounces  of  gold,  valued 
at  $242,290,  and  5,019  oimces  of  silver,  valued  at  $2,660,  or  $244,950 
in  silver  and  gold.  The  placers  yielded  12,667.77  fine  ounces  of  gold, 
valued  at  $261,866,  and  6,538  ounces  of  silver,  valued  at  $3,465, 
a  total  of  $265,331 .  The  placer  mines  are  thus  shown  to  have  yielded 
more  in  1908  than  the  quartz  mines.  There  were  139  productive 
mines  in  Siskiyou,  the  largest  number  of  any  coimty  in  the  State. 
There  are  44  productive  deep  mines,  1  of  which  is  a  copper  property, 
and  95  placer  mines.  Of  these  latter  41  are  hydrauhc,  2  dredge, 
2  drift,  and  50  surface  placers.  This  is  the  largest  number  of  pro-^ 
ductive  placers  shown  by  any  county  in  California,  and  in  number' 
of  productive  quartz  mines  Siskiyou  is  only  exceeded  by  San  Ber- 
nardino County^  which  has  4  more.  There  are  many  Chinese  at  work 
in  this  coimty  m  the  hydraulic  and  placer  mines. 

Of  the  producing  deep  mines,  the  Monarch,  at  Black  Bear,  has  a 
3-stamp  mill  and  was  operated  during  the  summer  of  1908  only. 
The  operators  of  the  Eaton  group,  at  Callahan,  put  in  a  small  mill 
during  the  year  and  operated  it  for  a  short  time.  The  McFadden 
was  operated  for  five  months  and  supplied  ore  to  the  smelter.  The 
work  at  the  Helena  Mining  Company  s  property  was  done  by  lessees. 
The  Advance  Gold  Mining  Company,  at  Etna  Mills,  did  mainly  de- 
velo^aent  work,  and  its  output  was  small;  and  the  Diamond  gjroi'' 
and  Finley  &  Johnson  were  both  producers.  The  Lucky  Str 
a  new  mine.    The  Taylor  Lake  Mining  Company  has  a  2H3ta 
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with  concontrators,  and  the  ore  milled  yielded  concentrates  of  high 
trraclo.  At  Fort  Jones  the  Get  There  is  a  pocket  mine.  The  Con- 
st)li(latod  Ciold  Run,  at  Gilta,  has  a  10-stamp  mill  with  concentrators. 
Tho  mine  was  operated  only  about  a  month  in  1908.  The  Pilot 
Knob  Gompany,  at  Gottville,  operated  2  groups  of  claims  but  oiily 
conimoncod  crushing  ore  in  its  5-stamp  mill  at  the  end  of  the  year. 
The  Luke  Shaw,  at  Greenview,  was  an  important  producer.  In  the 
IIuov  Hill  mine  decomposed  quartz  veins  are  worked.  The  Elk 
OeeTk  Mining  Company,  operating  on  the  Providence  group,  ut 
Ilawkinsville,  has  a  3-stamp  mill,  and  did  considerable  development 
work  in  1908.  The  Indian  Girl  mine,  at  Honibrook,  has  a  centrif- 
ugal mill.  The  operators  of  the  Boss  group,  at  RoUin,  work  the  ore 
in  an  aiTastre.  The  Stevens-Ball  mine,  at  Rollin,  has  a  20-stanip 
mill  with  concentrators,  wliich  was  worked  only  half  time  in  19US, 
but  a  grrat  deal  of  development  was  carried  on.  The  operators  nf 
the  Brown  Bear,  at  Sawyer's  Bar,  have  a  4-stamp  mill,  did  consid- 
erable^ tunnel  work  during  the  year,  and  milled  ore  from  the  Crystal 
Fraction  claim.  The  Jeirries,  at  Scott  Bar,  was  operated  for  three 
months,  an<l  the  liigh-grade  ore  obtained  was  treated  in  a  hand 
mortar.  The  Lucky  Bob,  at  Snowden,  has  a  2-stamp  mill.  The 
Yellow  Butte  mine,  at  Walker,  supplied  a  few  carloads  of  copper  ore 
to  the  smelter.  The  Punch  Creek  mine,  near  Yreka,  was  among  the 
largiM-  producers;  and  the  Wheeler  Minuior  Company  worked  for  three 
inoiillis  in  1908  and  had  its  ore  crushed  m  the  5-stanip  mill. 

The  ])la(MT  producers  in  wSiskiyou  County  in  1908  w-ere  the  small 
o])erators  in  surface  mines,  at  Black  Bear;  Scott  River  Dredging 
Coin])any  and  small  mines,  at  Callahan;  Banner  Mining  Company. 
vSalinon  Uiver  Hydraulic  and  Ditch  Company,  and  Burgess  Ilvtlraulic 
mines,  at  Cccilville;  Bloomer,  Knudson,  Nigger  Hill,  Nnrdheimcr 
Mining  Coinj)any  hydraiilic,  and  small  operators,  at  Forks  of  Salnitui: 
FtMiiaiidcz  hydraulic,  at  Fori  Jones;  Parrott  hydraulic,  at  Gazelle: 
sinall  oj)cralors.  at  (Jottvillc^;  Denny  Bar  Mining  Company,  OKI 
Pinery  hydraulic,  and  small  mines,  at  Greenview;  small  mines,  at 
Hamburg;  Michigan  Salmon  Mining  Company  hytlraulic,  at  Gilta: 
CoitagiMlrove  an<l  Pcujisn  Ivania  and  other  small  sluice  mines,  at 
Happy  Canij);  FiNipi,  Sylvester  ct  Greenwood,  and  many  small  mine>, 
at  Ilawkinsville:  placers,  at  Hilts:  Klamath  iiiver  Gold  Mining  Com- 
pany's dredge,  at  Hornbrook;  sniall  hydraulic  mines,  at  Hutton  an«l 
at  Nollon;  Oak  Bar  Hydraulic  Mining  Com])any  and  Collins  sluicini! 
mine  iwul  many  sinalhM'  pr«)perties.  at  Oak  Bar;  New  Pinery,  working 
over  tailings,  and  Wright  tV:  Fletcher,  hydraulic,  at  Oro  Fino:  Burns 
and  smaller  mines,  at  Uollin:  Bigelow,  Free  Tratle  and  Myers,  Curran 
ct  Finl(»v  Patent,  hydraulic  mines,  and  Dunphy,  Jilson,  Klein,  and 
Tonkin,  sluicing  mines,  at  vSawyer's  Bar;An(lrews  drift  mine,  Slilno. 
and  C^uartz  Hill,  hydraulic  mines,  with  many  small  properties,  at 
wSeott  Bar:  and  small  mines  at  Seiad,  at  Somesbar,  at  Walker,  and 
at  Yreka. 

or  the  dee])  nnnes  reporting  no  product  in  the  coimty,  the  Black 
Bear  C»>ns()li<lated  Company  did  not  run  its  mill,  though  development 
work  was  i'arri(Ml  on  during  the  y(^ar.  The  White  Bear  was  operated 
for  a  sh()rt  time,  hut  then*  was  no  output.  The  Gold  Dike  Mining 
(\>mpany.  at  (\»cilvill(\  has  'J  Huntington  mills  with  concentrators, 
and  th^velopment  w<u'k  wa-i  carried  on  for  part  of  the  year.  The 
Bonanza  group,  at  Ktna  Mills,  has  heen  develo])ed  by  a  limnel.     The 
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Salmon  Summit  Mining  Company,  at  Gilta,  carried  on  development 
work  in  1908,  and  put  up  buildings  for  a  new  mill.  The  Shaft  Kock, 
at  Gottville,  has  a  Lane  roller  mill.  The  Sundown  Luzon  was  de- 
veloped by  a  crosscut  timnel.  The  operators  of  the  Bonanza  No.  2, 
at  Hawkinsville,  erected  a  mill  in  1909. 

TRINITY   COUNTY. 

In  1908  Trinity  County  produced  29,167.42  fine  ounces  of  gold, 
valued  at  .%602,944,  and  8,055  ounces  of  silver,  valued  at  $4,269,  a 
total  value  of  $607,213,  an  increase  as  compared  with  1907  of  $69,498. 
Of  this  increase,  $67,628  was  in  gold.  The  24  productive  deep  mines 
of  the  county  in  1908  treated  20,796  tons  or  ore  from  which  was 
derived  8,980.05  fine  ounces  of  gold,  valued  at  $185,634,  and  4,057 
ounces  of  silver,  valued  at  $2,150,  a  total  value  of  $187,784.  The 
66  placers  yielded  20,187.37  fine  ounces  of  gold,  valued  at  $417,310, 
and  3,998  oimces  of  silver,  valued  at  $2,119,  a  total  of  $419,429. 
Of  producing  placer  mines  numbering  66,  there  were  49  hydraulic,  3 
drift,  and  14  surface  mines.  There  are  more  productive  hydraulic 
mines  in  this  coimty  than  in  any  other  in  the  State.  Reports  were 
received  from  68  nonproducing  properties.  The  hydraulic  mines  of 
the  county  yielded  $409,781  in  gold  in  1908,  the  drift  mines  $375,  and 
the  surface  placers  $7, 1 54.  The  largest  and  most  productive  hydraulic 
mine  in  the  United  States,  the  La  C&ange,  is  in  Trinity  County. 

The  total  tonnage  of  the  county,  all  from  siliceous  ore,  was  20,796 
tons,  a  decrease  of  4,352  tons  in  1908  as  compared  with  the  tonnage 
of  1907. 

The  small  mill  of  the  Bear  Tooth  mine,  at  Burnt  Ranch,  was 
operated  only  a  part  of  the  year.  The  Golden  Jubilee  Mining  and 
Milling  Company,  at  Carrville,  has  a  10-stamp  mill,  with  concentrators 
and  a  slime  and  cyanide  plant,  installed  in  1908,  but  operated  only 
during  December.  This  mine  is  opened  by  5  tunnels.  The  Brown 
Bear  Alining  Company,  at  Deadwood,  has  a  10-stamp  mill  with 
concentrators,  which  was  run  for  eight  months  on  day  shift,  but 
extensive  development  work  was  earned  on  the  entire  year.  These 
properties  are  opened  by  8  working  tunnels,  the  lowest  one  being 
1,060  feet  deep  and  5,000  feet  long.  Much  leasing  work  was  in 
progress  in  addition  to  that  performed  by  the  company  itself.  The 
Goodyear  &  Richards,  Lappm  Mining  Company,  Valentine,  Slater, 
and  other  mines  are  producers,  at  Deadwood  and  Eastman  Gulch 
near  by.  The  Globe  Mining  Company,  at  Dedrick,  has  a  5-stamp 
mill.  The  mine  is  at  the  head  of  Canyon  Creek  in  the  higher  mountains 
and  is  not  operated  in  the  winter  on  account  of  the  deep  snows.  The 
Hunter  and  Moimtain  Boomer  are  small  producers,  at  Denny.  The 
Dorleska  Grold  Mining  Company,  at  Dorleska,  is  equipped  with  a 
10-stamp  mill  and  a  Himtmgton  mill.  The  m-operty  was  xmder 
lease,  and  no  development  work  was  done.  The  Gold  Bug  and 
Klondike,  or  May  group,  is  equipped  with  a  5-stamp  mill,  ana  work 
was  carried  on  for  three  montns  only.  The  same  was  the  case  with 
the  Yellow  Rose  of  Texas,  which  has  a  small  mill.  There  are  several 
small  mines  producing  at  this  place,  some  of  them  using  self-discharg- 
io|g  arrastres.  The  BuUvchoop  Gold  Mining  Company,  near  Douglas 
Ctty,  has  a  30-«tamp,  plate-amalgamation  mill.  The  mine  is  bSmr 
dovcttoped  by  tunnels  and  was  operated  irregularly  owing  to  shoit 

arUSO—M  B 1908.  PT 1 23 


854 


MINERAL  BE80UBCE8. 


of  water.  The  Texas  Jack,  at  the  same  place,  has  a  S-stamp  mill  and 
coiirentrators.  The  Yellowstone  m)iip,  at  Helena,  was  a  small 
producer,  as  were  the  Jacoby  and  White  Cloud  mines,  at  Leisinstoii. 
The  FairA-iew  Mining  Company,  at  Minersville,  has  a  40-^tamp  mill 
which  was  operated  the  whole  year.  The  Bonanza  King  mine,  near 
Trinity  Center,  has  a  20-stamp  mill,  and  was  worked  for  a  part  of  the 
year. 

The  placer  producers  in  Trinity  County  are  a  number  of  small  mines 
at  lii^  Bar;  China  Creek  or  La^n  ana  Hawkins  Bar  hydrauHcs,  at 
Burnt  Ranch;  North  Trinity  Mining  Company  hydraulic  and  small 
niines,  at  Carrville;  Underground  Treasure  and  Trinity  Placer  Min- 
ium; Company  sluicing  mines,  at  Coffee;  small  mines,  at  Denny  and 
at  Dorleska;  Indian  Creek,  Steiner's  Flat,  Spring  Gidch,  and  t'nion 
Hill,  hydraulic  mines,  at  Douglas  Cityj  Big  Creek  Mining  Company 
and  others,  at  Hayfork;  Bayles  &  King  and  ScfaJomer,  hj'draulic 
mines,  at  Helena;  Chapman  &  Fisher,  Cummings,  Dannenbrink. 
Post,  and  luany  smaller  mines,  at  Junction  City;  Eastman  Gulch. 
Entrlish  Tom,  hydraulic  mines,  and  smaller  mines,  at  Lewiston ;  Bent- 
lev  Mininj^  Conipanv  and  Trinity  Grold  Mining  Company,  h^'draulio 
mines,  at  Minersville;  Snow^  Gulch  and  Sykes  Mining  Company. 
hydraulic  mines,  and  others,  at  Trinity  Center;  and  Poverty  Flat, 
liupp,  La  Gran^^^  Mining  Company,  Chapman,  hydraulic  mines,  and 
a  number  of  smalh^r  mines,  at  Weayeryille. 

Of  the  nonprcx hieing'  but  developing  nunes  in  the  county,  are  the 
)i()perty  of  the  Blue  ehij'  Mining  Company,  at  Carryille;  the  Gold 
Kid^o  mine,  at  CollVe;  the  Sherwood,  at  Denny;  and  the  Oriole  mine. 
at  Dou^his  City.  The  Trinity  River  Mining  Company,  near  Lewis- 
ton,  drove  a  tunntd  1 .  ISO  feet  long  in  order  to  tiu'n  Trinity  River 
ihrou^di  the  Bi*:  Horseshoe  Rend,  and  lay  l)are  for  mining  IV 'miles  of 
viririn  river  channel.     The*  tunnel  was  completed  early  in  1909. 
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The  (leerejise  in  total  output  of  Tuolumne  Coimty  in  190S.  as 
conipared  with  that  of  1007,  was  merely  nominal,  showing  that 
iniiiini;  conditions  were  about  the  sainc^  in  the  county  in  each  vear. 
thout^h  in  lOOS  there  were  ()9,0()7  more  tons  of  siheemis  ore  treated 
than  in  MM)?.  Thc^re  were  42  deep  mines  which  were  productive  in 
the  county  in  lOOS,  a^^ainst  :^o  reporting:  in  IIKIT.  There  were  al.<o 
4  drifts  and  4  surfac(»  mines  productive  in  19()S,  making  50  pnuUietive 
mhies  in  all,  both  placer  and  <leep. 
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The  deep  mines  in  1908  yielded  for  treatment  263,216  tons  of  ore, 
virtually  all  siliceous,  from  which  were  obtained  38,040.02  fine  oxmces 
of  gold,  valued  at  $786,357,  and  22,000  oimces  of  silver,  valued  at 
$11,660,  a  total  value  of  $798,017.  No  lead  ore  was  produced. 
Aside  from  5  tons,  the  ore  output  of  the  coimty  was  treated  in  eold 
and  silver  mills.  The  263,211  tons  of  ore  treated  at  gold  and  silver 
mills  yielded  in  bullion  $488,830  in  gold,  an  average  of  $1.86  per  ton, 
and  $9,435  in  silver,  or  an  average  or  3  cents  per  ton,  or  a  total  saved 
on  the  plates  of  $498,265,  and  an  average  of  $1.89  per  ton. 

From  this  milling  ore  9,334  tons  or  concentrates  were  obtained, 
which  yielded  $296,637  in  gold,  an  average  of  $31.78  per  ton,  and 
S2,200  in  silver,  an  average  of  24  cents  per  ton,  or  a  total  of  $298,837 
in  gold  and  silver,  and  an  average  of  $32.02  per  ton. 

The  total  ore  nulled  yielded  a  total  of  $785,467  in  ^old,  or  an  aver- 
age of  $2.99  per  ton  in  gold.  The  total  value  of  silver  saved  was 
$11,635,  or  4  cents  per  ton.  The  total  yield  of  both  gold  and  silver, 
on  the  plates  and  rrom  concentrates,  was  $797,102,  or  an  average 
yield  of  $3.03  per  ton. 

Tuolumne  is  one  of  the  five  Mother  Lode  counties  of  the  State  in 
which  the  veins  are  wide  and  the  grade  of  ore  low^  but  there  are  also 
numerous  "pocket"  mines,  where  ore  of  a  very  high  grade  is  mined. 
These  latter  properties,  usually  worked  in  a  smdl  way,  are  some- 
times operated  for  a  year  or  more  before  a  "pocket"  of  any  size  or 
richness  is  discovered,  but  are  seldom  worked  continuously  or  with 
any  large  force  of  men. 

Of  the  productive  deep  mines  of  Tuolumne  County  the  Big  Casino 
Mining  Company,  at  Big  Oak  Flat,  has  a  20-stamp  mill.  The  prop- 
erty was  operated  intermittently  during  the  first  half  of  1908  and 
steadily  for  the  last  six  months.  A  50(?-foot  incline  shaft  was  sunk 
in  1908.  The  Nonpareil  Gold  Syndicate  (Limited)  at  the  same  place 
has  a  10-stamp  mill  with  concentrators,  and  the  mine  is  developed 
by  a  250-foot  shaft  and  a  750-foot  tunnel.  The  Ophir  and  the  Ked 
Jacket  at  the  same  place  are  small  producers.  The  Shibo,  at  Blan- 
chard,  has  a  prospect  mill  with  concentrator;  after  operating  five 
months  the  mme  was  closed  for  lack  of  water,  but  work  was  resumed 
later.  The  mine  of  the  Eagle  Shawmut  Mining  Company,  at  Shaw- 
mut,  the  largest  producer  in  the  county,  is  developed  through  an 
incline  shaft  2,350  feet  deep.  It  is  equipped  with  a  100-stamp  mill 
and  concentrators,  together  with  a  20-ton  chlorination  plant.  The 
property  was  operated  for  nine  months  in  1908,  water  shortage  caus- 
ing cessation  of  work.  The  largest  producer  at  Columbia  is  the 
Experimental  Gulch  mine,  which  has  a  3-stamp  mill  and  is  developed 
by  a  250-foot  shaft  and  a  500-foot  tunnel.  The  drain  tunnel  is  being 
extended.  The  mine  was  operated  for  seven  months  only.  Smaller 
producers  at  this  place  are  the  Bumham,  Toulumne,  Ethel  Mining 
Company  (with  a  Huntington  mill  installed  in  1908),  El  Porvenir 
Mining  Company,  and  Golden  Gate.  At  Groveland  the  Cosmopolite 
Mining  Company  made  a  short  mill  run  in  its  5-stamp  mill,  but  the 
mine  was  operated  throughout  the  year.  The  Ellen  Winton  Mining 
Company  operated  mill  and  mine  a  short  time  in  1908.  The  Harvard 
Mines,  at  Jamestown,  are  equipped  with  60-stamps,  but  the  average 
number  of  stamps  operated  during  the  year  was  40.  The  property  is 
developed  by  2  vertical  shafts  700  and  950  feet  deep,  respectively. 
The  Rawhide  mine,  at  Jamestown,  developed  by  an  1,800-foot  incline 
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Bhaftj  is  equipped  with  a  40-8tainp  mill  und  concentrators,  and  « 
chlorination  and  cyanide  plant.  Tne  App,  at  QuartE,  dt^vej*  jptnl  by 
a  1,300-foot  incline  shaft,  has  a  60-fitamp  mill  with  enncentrators. 
Both  tiie  Rawhide  and  the  App  are  owned  by  the  App  Alining  Coni- 
paiiy,  Tho  Santa  Ysabel  Gold  Alining  Company,  at  Quartz,  hns  a 
40"i*tamp  mill  with  coneentrators.  J3l  work  on  the  mine  in  1§(I8 
was  done  hy  te^eea.  The  Sugarman,  at  Sonora,  has  a  small  Hunt- 
ington mill  and  was  operated  a  short  time  in  1908  by  lessees,  llany 
gmall  pocket  properties  were  worked  in  the  vicinity  of  Soixora  during 
the  year*  The  Bagdad-Chase  Mining  Company,  at  Scnilsbyville,  hi^ 
a  l^stamp  mill,  and  developetl  and  prospected  the  Soulsbv  mini 
during  the  entire  year.  Since  the  close  of  190S  the  ''lost  ledge*'  id 
this  mine  \ms  again  been  found,  just  as  the  company  was  about  to 
cease  operations.  A  small  yield  was  made  by  tne  Good  Shepherd 
and  Parole  mines  at  the  same  place.  The  tfumper  Gold  Syndicate  of 
California  (Limited),  at  Stent,  has  an  SO*stamp  mill  with*concentrft- 
torSt  and  operated  for  fonr  months,  the  property  being  under  optic^n 
the  rest  of  the  time.  The  Mohican  Minmg  Companv,  at  Tuolumne, 
worked  the  Lilhan  mine  and  ran  its  5-etamp  mill  a  short  time.  The 
Providence  Consolidatetl  Mining  Company,  at  the  same  place,  has  a 
20-stamp  miU  with  concentrators,  but  only  operated  a  few  monthg. 
The  Arbona  mine,  at  Tutltetown,  has  a  10-stamp  mill  with  concen- 
tratorK,  and  is  developed  by  an  incline  shaft  620  feet  deep  and  a  tunnel 
200  feet  long;  during  1908  the  operators  were  engaged  m  opening  ot^. 
hotlien  and  equipping  the  propt^rty  vnth  compreasors,  pumps,  and  a 
mill.     T!ic  Cross  Consolidated  mine,  at  the  same  place,  was  opi^rated 

ttbi>i.4,  ox.V^:i  LUuIiillii  of  tllU  ^CiU", 

Of  nonproducing  mines  m  the  county  the  R«mUic  Gold  MmiAg 
Company,  at  Columbia,  is  equipped  with  a  10-stamp  milL  t£b 
S))ringfield  Tunnel  and  Development  Company  continued  develop- 
ment. The  Duleek  Gold  Mining  Company  hais  a  lO-stamp  mill  at 
(in>vehuul.  and  the  Eclipse  and  Fiesta  Gold  Mining  Company,  own- 
ing (he  Kcliixse  and  Kanaka  min^  has  a  lOnstamip  mill  with  conoen- 
( rators  and  cyanide  plant.  The  Clio  Mining  Company's  property,  at 
»la<  ksouville/ was  closed  by  litigation  duimg  ibB  year.  Tbfd  small 
mill  of  the  Hardtack  mine,  at  Tuolumne,  was  idle,  Imt  deivdopnieiit 
work  was  continued  in  the  mine  throughout  the  year.  The  New  Era 
nunc  has  a  10-stamp  mill  and  is  opened  by  a  Ycrtical  shaft  450  feet 
\\oo\\  and  by  tunnels.  The  United  Mines  Company  did  mneh  devd- 
opm<M)(  work.  The  Black  Oak  mine,  at  Soulsbyrille,  was  bring 
di*velo|HMl. 

The  pnuhtot  i ve  placers  of  the  county  in  1908  were  ibe  Gold  Nucget 
Mhiicing  mine  at  Columbia,  various  small  sluicinff  properties  at  God- 
lidenee.  (ho  ro((er  drift  mine  at  Jamestown,  a  atuioe  mine  at  Shaw- 
mu(«  and  '2  drift  mines  at  Tuolumne. 

VUBA   COUNTY. 


In  10(1"^  Yuba  (Vunty  produced  $2,004,483  in  gold  and  aiHer,  as 

niMnvd  with  SI.772J)At  in  1907.    The  increase  in  Yalne  of  gold 

( ne  \  ear  \\  aa  $'2i\7,7 1 M.    The  few  quartz  mines  in  the  ooonty  no- 


v^Mupmvd  with  SI. 772,957  in  1907.    The  increase  in  Yalne  of  gold 

\\\\v\^\\  \\\\^  \\\\\n  of  ore,  Yielding  1,738.65  fine  ounces  of  nJd, 
M  >:tA.04 1 «  and  4i720  oimees  of  silver,  valued  at  S2,505.    The  i 
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yielded  96,679.61  fine  ounces  of  gold,  valued  at  $1,998,545,  and  14,136 
ounces  of  silver,  valued  at  $7,492.  There  are  altogether  39  produc- 
tive properties  in  the  county,  of  which  4  are  deep  mines.  The  placers 
consist  of  1  hydraulic  mine.  14  dredges,  1  drift  mine,  and  19  surface 
or  sluicing  mines.  Some  or  the  companies  own  several  dredges,  and 
these  are  enumerated  by  the  number  of  dredges  operating,  not  by 
number  of  companies.  The  gold  yield  of  the  county  from  nydraulic 
mines  was  $543;  from  drift  mines,  $60;  from  surface  placers,  $28,863; 
and  from  dredges,  $1,969,079.  This  statement  shows  the  predomi- 
nance of  the  dredging  industry  in  Yuba  County.  There  are  now 
extensive  shops  in  this  county  where  the  largest  dredges  in  use 
are  manufactured  and  repaired.  The  dredging  fields  in  the  county 
have  been  taken  up  in  purchase,  and  the  number  of  dredges  is  yearly 
increasing. 

The  productive  quattz  mines  in  Yuba  County  are  the  Comwell, 
Nanette,  B.  A.  C.  (or  Solano  Wonder),  and  Taylor.  Most  of  them  are 
at  Brownsville,  and  they  have  either  small  reduction  plants  or  none 
at  all.  The  larger  proportion  of  the  quartz  Qutput  came  from  a  single 
"pocket."  The  auriferous  gravel  or  placer  mines  of  the  county 
wnich  are  productive  are  a  number  of  small  properties,  at  Browns- 
ville; the  Industry  placer,  at  Browns  Valley;  the  Weeds  Point 
hydraulic,  at  Camptonville;  the  Labadie  sluice  at  Dobbins;  dredges 
of  the  Archimedes  Gold,  Mammoth  Gold,  Marysville,  and  Yuba  Con- 
solidated Gold  Fields  dredging  companies,  near  Marysville;  and  near 
the  same  place  a  number  or  small  (including  Chinese)  sluicing  proper- 
ties. At  Smartsville  are  3  sluicing  mines;  and  near  Wheatland  the 
Bear  River  dredge  of  the  Oroville  Dredging  Company  was  in  operation. 

Among  the  nonproducing  mines  in  tnis  county  are  the  Clark, 
which  was  being  reopened  at^rownsviUe,  but  whose  10-stamp  mill  was 
idle.  The  operators  of  the  Bessie,  at  Browns  Valley,  deepened  its 
shaft  and  did  considerable  drift  work  in  1908.  The  Danneorog  and 
Pennsylvania  mines,  also  at  Browns  Valley,  are  equipped  with  mills. 
The  Snowden  Hill  drift  mine,  at  Camptonville,  was  worked  eight 
months  of  the  year,  the  property  being  equipped  and  the  bedrock 
tunnel  continued.  The  Santa  Kosa  mine,  at  Rackerby,  has  a  5- 
stamp  mill  and  concentrator  and  was  being  opened.  The  Tarr  Mining 
Company,  at  Smartsville,  has  been  making  extensive  improvements. 
The  ditch  has  been  enlarged,  and  a  plant  is  being  installed  to  handle 
7,000  cubic  yards  of  cemented  gravel  daily;  it  is  intended  also  to 
install  a  plant  to  save  the  platinum  values.  At  the  Colling  &  Demfrey 
drift  mine  an  incline  shaft  was  sunk  to  tap  the  gravel  deposit. 

OTHER  COUNTIES. 

Colusa  County. — ^There  was  only  one  mine  which  made  any  yield 
in  this  county  in  1908.  This  is  a  quartz  property,  the  output  of 
which  was  in  gold  and  silver. 

Del  Norte  County. — The  few  deep  mines  of  Del  Norte,  made  a  pro- 
duction of  259  tons  of  ore,  yielding  45.96  ounces  of  gold  valued  at 
$950,  and  72,690  pounds  of  copper,  valued  at  $9,595.  The  placers 
yielded  122.78  fine  ounces  of  gold,  valued  at  $2,538,  and  36  ounces 
of  silver,  valued  at  $19.  The  total  output  of  the  county  was  $13,102 
in  1908,  as  compared  with  $881  in  1907,  an  increase  of  $12,221  for 
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\\H)S.  The  countv  appears  as  a  <'oppcr  pnidiirer  for  !hi»  first  lirn*-. 
Tlu»  placTi-s  uro  all  near  Crescent  City,  2  of  tliem  heinp  hvilruiilirari'l 
2  sluiein^  mines.  The  orineipal  ones  aro  tlie  Jones  Cn»ok  Miiiini: 
Coni|>any,  Whitney,  MK-Jleary  &  iVllen,  and  Williams. 

Fnsno  (ounty.  — TJio  output  in  lOOS  of  Fresno  County  wa.s  $l."l  i 
in  f^ohl  and  Sll  in  silver  from  deep  mines,  and  $41  in  pilij  fp*iii  a 
olacer  mine,  a  total  value  of  $1,005,  which  was  adern*ase  of  .<!.:{*'•.' 
l«)r  11M)S  as  <'om|)are<l  with  1907.  The  producini;  placer  i?*  ui  T-'ll 
llnuse.     The  producing  dee|)  mines  are  tlie  Weallierhy.  at  Auhcrrv: 


Sampson,  at  Ounlop;  and  the  Cook  and  the  Davies,  at  I'olla>ky. 

Iinptv'ml  and  San  Diego. — Thest^  adjoining  counties  are  in  tlif 
extreme  southern  portion  of  the  State,  and.  its  Imperial  wa-i  fi»riniTly 
a  |)<»rtion  of  San  Diejjo  County,  the  output  of  its  mines  was  forim  il\ 
credited  to  the  latter  county.  The  total  yield  fnun  Imp«*rial  County 
in  1*.U)S  was  value«l  at  $0,.V)1.  Of  this'$:i07  in  jrold  ami  Sins  r., 
silver  came  from  deep  mines  an<l  S5,4S]  in  gold  and  $15  in  silver  fr<>iii 
piaciM-s.  This  placer pild  was  virtually  all  obtained  from  drv-w.-i^hii.j 
operations  at  (riamis.  IMcacho  Basin,  and  Pot  Holes.  There  wt'r*- 
4  |)n»ducin«r  deep  mines  in  the  county  in  I90S.  The  total  outinit  i-f 
San  I)iep>  Countv  was  valued  at  $7,000  in  11)08,  as  companMi  with 
.57.4'.U)  in  \W7,  The  deep  mines  in  VM)S  nniduced  1,300  ton>  of  or.-, 
yicldin*:  :iI2.S4  fine  ounces  *»f  <rold.  value<t  at  $0,407.  and  147  onrire- 
of  silver,  valueil  at  $7S.  The  placer  yield  was  $453  in  pold  anil  *«* 
in  silver.  Both  placers  are  snudl  sluicing;  o|)erations.  There  Wfr»- 
1(»  deep  mines  nroducing.  Kep«»rts  were  received  from  operai«T^ 
of  'J7  mines  which  ma<le  no  vield  in  HM)S. 

l.*issfti  Hint  Mtnltn'  f'oiUitt*s. — These  twi>  adjoining  count ie>  ai*-  :»: 
ihe  extreme  northeastern  part  of  California.     From  001  t«in>  •.[  .rt 
La-^Mii  Ciuinty   deep   mines   jiriMhued   :i.'>2.30  fine  ounc«**«   nf   •,'•«; 
Nal'icii   :it   .<7.Js|.   and    1.177  tMiiwe-i  nf  >ilver.  valuetl  at   ?7s.:.    j  " 
pi»iiiul>»  .if  »t»pper.  Vidued  al  .S-7.  an«l  7.143  p<»unds  «»f  leail.    %;;!■..■•: 
jii  <  i«*i».     The  valut*  t>f  the  T-iial  nulpiil  fi»r  lOOs  was  then»fore  ^**  .r>- 
:i:l    ii.'iM    ">   ilt'cji   niine<.     Tln-re   were   nn  jtroductive    i»lae«'r-.      1'"'. 
r»l':i'  Im'11.  a!    Iia\dcn  Hill,  i-*  :i  siiuill  produrer,  as  is  iiie  Co\.iT«'    ." 
il'.'  -".iMii*  j»l;ut'.  tli.'iiLrh  tile  liitttT  lia-i  a  lo-;tiimn  mill.     The  l.-i—*- 
\l:"iii.:  C.«i:ipaii\ .  :ii  llay.i.Mi  Hill.  Ims  a  lon-ii»ii  ciry-cni^hinL:  *  y;ti  :  :■ 
tii'i     lull    II    w  ;i>  ib't   »»pi -rated  duriii:^   P»ns,  the  small   yiel.l    h;i\;:.j 
l«.»!i   .'I'laiMi-.i   !r"iii  "  l'::lli'«ii  >\\ct'p>      i-r  >lair  in  the    mel!:!iL:    ri".:; 
IIm'   i!ii!ie   li:i>»  a   nIuii'i    s.;.">   iVtt   ileep.   iind  o   miles  of  uniji-pj!"  -  ^ 
\\i'!k:iiL'N       1  V'\  i-l"iv.'.e!it   W'-rk  ill  tin*  Ttiirii*  w:ls  ilone  in   P.«'^.      I"'.' 

iiipjiny  has  a  lo->i:iin]i  waiir- 
!•■.  During  lons  a  J.Vioii  r\.,. 
-:ti  ahoiit  thrive  months,  all  I  :!« 
"  !'"iir  months.  .Vlexan.i.r  A 
:''li»'r  :i  nmall  ipianiity  i-t*  ••'-i 
M-i.'i-  County  i>  imi  i  ri-.;.!.  : 
::•.::;»-.  at  Ailin  hemn  Si»  uwi*  :•- 
•  ■:  ::i  tahidation.  The  iir.i.*- 
I'  t'i'irii:  develo|H*d.  I»ut.  ti:»:i 

•  reri  III  I  output  as  \vl. 
■  '  '  V      This  ^roup  of  i  Miirj!.'* 
••  '■:>•'   l:inxt»  pri»tiucer>  «•!  ;..• 

•  '.iiLty   reports  won*  recei^i  : 
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from  operators  of  10  nonproducing  properties,  and  4  nonproducers 
answered  in  Orange  Countj.  From  Ventura  County  reports  were 
received  from  8  nonproducmg  mines,  and  1  small  placer  reported  a 
nominal  yield.  In  1907  there  were  3  producers  in  Los  Angeles 
County,  1  in  Orange,  and  1  in  Ventura,  all  deep  mines.  Their  com- 
bined output  was  $23,022  in '1907,  but  none  of  them  reported  any 
yield  in  1908. 

Madera,  Merced,  and  Stanislaus  counties, — ^These  are  three  adjoin- 
ing counties  in  the  central  portion  of  the  State.  Madera  County  in 
1908  had  a  total  yield  valued  at  $54,427  from  11  deep  mines.  As  the 
total  yield  in  1907  was  valued  at  $18,602,  the  mcrease  in  1908 
amounted  to  $35,825.  There  were  6,268  tons  of  ore  treated  in  the 
county  in  1908,  yielding  2,182.05  fine  ounces  of  gold,  valued  at 
$45,107,  2,385  ounces  of  silver,  valued  at  $1,264,  and  61,030 
pounds  of  copper,  valued  at  $8,056.  The  Texas  Flat  Mines  Company, 
at  Coarse  Grola,  was  the  largest  producer  of  gold.  The  mine  is  equipped 
with  a  20-stamp  mill  and  concentrators,  and  is  developed  through 
an  incline  shaft  660  feet  deep.  It  was  worked  eight  months  of  the 
year.  The  MoonUght,  at  Grub  Gulch,  is  a  small  producer,  as  is  the 
Bullfrog,  at  O'Neals.  The  EUza  Jane,  Lawsuit,  and  Hanover, at 
O'Neals,  are  small  producers.  The  Misfortune  mine,  at  O'Neals, 
made  a  considerable  output  of  gold.  The  Santa  Rosa,  at  the  same 
place,  is  also  a  producer.  The  Buchanan  mine,  at  Raymond,  is 
developed  by  tunnels.  The  company  has  no  smelter  and  ships  its 
copper  ore  to  the  Mammoth  Copper  Company,  in  Shasta  County. 
Merced  and  Stanislaus  counties  made  a  combined  yield,  valued  at 
$184,146,  from  auriferous  gravels. 

Monterey  and  San  Luis  Obispo  counties. — These  two  contiguous 
coast  counties  are  usually  small  producers  each  year.  In  1908,  1 
deep  mine,  at  Jolon,  in  Monterey  County,  made  a  small  output,  and 
there  was  some  production  from  a  few  placers  at  the  same  place.  The 
total  yield  of  the  county  for  1908  was  valued  at  $1,327  in  gold  and 
silver.  One  small  placer,  in  San  Luis  Obispo  County,  reported  a 
nominal  yield. 

Riverside  County, — ^This  county  yielded  an  output  valued  at 
$7,094  in  1908,  which  was  $3,232  more  than  that  of  1907.  The  deep 
mines  produced  337  tons  oif  ore,  which  yielded  260.45  fine  ounces  of 
gold,  valued  at  $5,384,  204  ounces  of  silver,  valued  at  $108,  and 
8,318  pounds  of  copper,  valued  at  $1,098.  The  few  placers,  at  Mecca, 
yielded  $500  in  gold  and  $4  in  silver.  The  Gold  rark  Consolidated 
Mining  Company,  at  Banning,  has  a  Bryan  mill,  and  continued 
development  work  in  1908.  The  operators  of  the  Ironwood  or 
McCoy  Mountain  mine,  in  the  eastern  portion  of  the  county,  shipped 
some  copper-bearing  ore  to  the  El  Paso  smelter.  The  Justice,  at 
Perris,  produced  some  gold  with  an  arrastre.  The  Davis,  at  Barstow, 
Orange  Blossom,  at  Amboy,  and  Sinbad,  at  Barstow,  were  small  pro- 
ducers. Of  the  nonproducing  operators  developing  their  mines  were 
the  El  Dorado  Consolidated  Mining  Company,  at  Banning;  the  Ger- 
man American  Mining  Company,  at  Indio;  and  the  Red  Cloud  Mining 
Company,  at  Mecca.  The  last  has  a  100-ton  milling  equipment. 
The  mine  is  developed  by  350-foot  and  500-foot  vertical  shafts.  The 
American  Flag  (Sold  Mining  Company,  at  Paloverde,  has  a  7-stamp 
mill.    A  3-mife  pipe  line  has  been  put  in. 


COLORADO. 

By  CttAltt.lE8  W.  HlNDSBMUr. 

PROBUCnOH. 

The  total  value  of  the  productioa  of  gold,  ^itwr,  ooimer,  lead,  and 
zinc  in  Colorado  for  1908,  as  reported  from  667  produetiYB  mines,  43 
of  which  were  placers,  amounted  to  $31,948,722.  Of  this,  nearly  70 
per  cent  represented  the  value  of  sola,  which  was  S22,300,fi27jjui 
mcrease  of  $1,474,433  as  compared  with  tiie  yield  df  1907.  The 
increase  in  value  of  gold  was  the  onlv  increase  made,  the  combined 
decline  in  the  value  or  the  other  metals  overtopping  the  gold  increase 
by  $5,475,116.  The  increase  in  quantity  of^  copper  produced  was 
offset  by  the  low  price  of  that  metal  in  1908,  with  the' resultant 
decrease  in  value  of  $225,217.  The  quantity  of  lead  i»oduoed  in 
1908  was  52,200,130  pounds,  a  decrease  of  33,206,719  pounds.  The 
quantity  of  zinc  produced  was  30,130,002  pounds,  a  de<»ease  of 
22,658,324  pounds. 

The  tonnage  sold  or  treated  in  1908  from  Cbiorado  mines  was 
2,243,891  short  tons,  a  decrease  of  139,237  tons  as  compared  with  the 
output  in  1907. 

The  siliceous  ore  amounted  to  1,830,930  tons,  an  increase  of  139J284 
tons.  The  average  value  of  siliceous  ore  per  ton  in  gold  and  silver 
was  $13.10  in  1908,  as  compared  with  $14.49  in  1907  and  with  $14.90 
in  1906. 

The  tonnage  of  copper  ores  was  12,347  short  tons,  a  decrease  of 
10,272  tons.  Lead  ores  amounted  to  100,861  tons,  a  decrease  of 
209,739  tons.  Zinc  ores  decreased  from  17/748  tons  m  1907  to  2,583 
tons  in  1908,  a  falling  off  of  15,165  tons.  There  were  58,236  tons  of 
copper-lead  ore  produced  in  1908,  an  increase  of  50,395  tons.  The 
tonnage  of  lead-zinc  ores  was  238,934  tons,  a  decrease  of  93,740  tons. 

The  average  value  per.  ton  of  copper  ores  in  gold  and  lulver  was 
$16.67;  of  lead  ores,  $11.58;  of  copper-lead  ores,  $16.94;  and  of  lead- 
zinc  ores,  $2.01.  The  average  total  value  per  ton  of  all  the  ore  mined 
in  Colorado  in  1908  was  $14.16,  as  compared  with  $15.67  in  1907, 
with  $16.47  in  1906,  with  $17.37  in  1905.  and  with  $17.89  in  1904. 

During  1908  there  were  treated  at  gold  and  silver  mills  of  all  kinds 
(including  all  the  custom  mills  in  the  State),  1,338,801  tons,  and  the 
bullion  saved  amounted  to  $14,601,965  in  gold,  an  average  per  ton 
of  $10.91,  and  $173,565  in  silver,  an  average  per  ton  of  13  cents,  a 
total  value  in  gold  and  silver  of  $14,775,530,  and  a  total  average 
value  of  $11.04  per  ton. 

From  the  1,338,801  tons  treated  at  gold  and  silver  mills,  and  from 
373.378  tons  sent  to  concentration  and  separation  mills,  a  totid  to 
botli  classes  of  mills  of  1,712,189  tons  (76.3  per  cent  of  the  total  ton- 
nage treated),  were  produced  191,213  tons  of  concentrates,  valued 
at  $2,246,326  in  gold,  an  average  value  per  ton  of  $11.75,  and 
$1,500,871  in  silver,  an  average  per  ton  of  $7.85,  a  total  in  gM 
and  silver  of  $3,747,197,  and  an  average  of  $19.60  per  ton. 

There  were  produced  from  the  1,712.189  tons  to  both  classes  of 
mills,  $16,848,291  in  ^old,  from  both  bullion  and  concentrates,  or  an 
average  recovery  of  $9.84,  and  $1,674,436  in  silver,  or  an  averaga 
recovery  of  98  cents,  a  total  in  gold  and  silver  of  $18,522,727,  and  an 
average  per  ton  of  $10.82  for  all  ore  milled.    From  re-treatment  of 
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old  tailings  from  Cripple  Creek  there  were  produced  $412,000  in  gold 
and  2,000  fine  ounces  of  silver. 

Crude  ore  shipped  to  all  kinds  of  smelters  amoimted  to  531,712 
tons,  and  contamed  $4,855,401  in  gold,  averaging  $9.13  per  ton; 
$3,043,260  in  silver,  averaging  $5.73  per  ton,  a^  total  in  gold  and 
silver  of  $7,898,661,  and  an  average  of  $14.86  per  ton.  The  191,213 
tons  of  concentrates,  valued  at  $2,246,326  in  gold,  and  $1,500,871  in 
silver,  were  also  shipped  to  the  smelters.  Crude  ore  and  concentrates 
to  smelters  therefore  amounted  to  722,925  tons,  valued  at  $7,101,727 
in  gold  and  $4^544,131  in  silver,  a  total  of  $11,645,858  in  gold  and 
silver. 

There  were  43  productive  placers  in  1908  in  Colorado,  which 
yielded  $184,935  in  gold  and  $1,123  in  silver,  a  total  of  $186,058  in 
gold  and  silver,  an  increase  of  $83,970  as  compared  with  the  placer 
yield  of  1907. 

The  statement  of  Colorado  production  for  1907  and  1908,  showing 
increase  or  decrease,  and  value  at  each  yearns  average  commerciw 
price,  is  as  follows: 

Mine  production  of  gold,  silver ,  and  associated  metals  in  Colorado  in  1907  and  1908. 


Metal. 

1907. 

1908. 

Increase  (+)  or  de- 
crease(-). 

Quantity. 

Value. 

Quantity. 

Value. 

$22,300,627 
4,719,879 
1,319,701. 
2,192,405 
1,410,110 

Quantity.    |     Value. 

Silver do.... 

Copper pounds. . 

Zinc do 

1,007,467.14 

11,229,776 

7,724,500 

85,406,849 

52,788,326 

$20,826,194 
7,411,652 
1,544,918 
4,526,563 
3,114,511 

1,078,792.83 

8,905,433 

9,997,738 

52,200,130 

30,130,002 

+  71,325.69  '+$1,474,433 
-  2,324,343  •-  2,691,773 
4-  2,273,148  -  225,217 
-33,206,719  1-  2,334,158 
-22,658,324  i-  1,698,401 

Total 

37,423,8,">8 

31,948,722 

1-  6,475,116 

GOLD. 


The  total  gold  production  for  Colorado  in  1908  amounted  to 
1,078,792.83  fine  ounces,  valued  at  $22,300,627,  as  against 
1,007,467.14  fine  ounces,  valued  at  $20,826,194,  in  1907,  an  increase 
of  71,325.69  fine  ounces  in  quantity  and  of  $1,474,433  in  value. 

The  mining  of  gold  ores,  as  compared  with  the  mining  of  silver  and 
base  metal  ores,  was  much  more  profitable  in  1908  than  in  former 
years,  because  of  the  very  low  prices  for  the  other  metals.  As  a 
result  there  was  an  increased  activity  in  the  gold  camps,  or  gold  belts 
of  the  camps,  with  a  general  quietness  in  those  camps  whose  ores 
carried  chiefly  the  metals  of  fluctuating  prices. 

The  Cripple  Creek  district,  the  ore  of  which  is  entirely  gold,  with 
a  very  small  amount  of  silver,  reaped  the  benefit  of  favorable  rates 
from  the  mills,  all  of  which  were  in  position  to  treat  a  large  tonnage. 
The  increase  of  gold  from  this  camp  alone  was  $1,826,600. 

Besides  Teller  County,  the  notable  increases  in  gold  production 
were  in  Clear  Creek,  Gilpin,  and  Lake  counties,  with  less  marked 
increases  from  Gunnison,  San  Juan,  and  Summit  counties.  The 
decrease  in  gold  yield  was  particularly  noticeable  in  the  **San  Juan" 
counties  of  La  rlata,  Ouray,  and  San  Miguel.  The  decreases  in 
Bouldbr,  Chaffee,  Hinsdale,  and  Park  coimties,  added  to  those  in  ^ 
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three  counties  mentioned  above,  amounted  to  almost  S1|000,000. 
The  increases  in  the  other  counties  added  up  to  over  $2.0009000. 

Siliceous  and  dry  ores,  which  made  82  per  cent  of  all  the  tonnage 
mined,  yielded  1,018.355.66  fine  ounces  of  gold,  valued  at  $21,051,280, 
or  over  94  per  cent  of  all  the  gold  production.  A  little  over  2  per  cent 
of  the  gold  came  from  copper-lead  ores,  and  imder  2  per  cent  from 
lead  ores.  There  was  a  small  amount  or  gold  in  copper  and  lead-zinc 
ores,  but  no  ^Id  in  zinc  ores. 

Placer  gola  in  1908  amounted  to  8,946.23  fine  ounces,  valued  at 
$184,935.  Summit  County,  with  3  dredges  and  several  hydraulic 
and  sluice  mines,  produced  79  per  cent  of  the  placer  yield.  One 
dredge  operated  in  Routt  County.  Chaffee,  Park,  and  San  Miguel 
madeup  neariv  all  the  remainder.  Minor  yields  were  reported  m)m 
Clear  Creek,  Douglas,.  Eagle,  and  Gilpin  coimties. 

Source  of  gold  product  in  Colorado  in  1908,  by  Hwb  of  ore,  fty  eoimlietr  in  fine  ownea. 


Placers. 

DespmliMs. 

Coanty. 

SUloeons  or 
dry  ores. 

Copper 
ores. 

Lend 

OfW. 

Ztne 

OflBB. 

sss^ 

flDcons. 

ToCaL 

Bonlder 

6.700.81 

63.94 

30,369.04 

334.76 

1,245.42 

419.00 
17.00 

1.64 

1,501.  fi6 

1,021.44 

12.72 

MO.  40 

7,122.44 

2,S73.U 

SI  .884. 74 

Chaffee 

799.64 
126.26 

Clear  Creek 

Slfi.43 

48.57 

Custer 

917.48 

Dolores 

6.48 

1.801.30 

Douglas 

6.34 
4.69 

e.94 

Eagle 

2,670.16 

4.40 

49,340.21 

i37.24 

2.812.00 

Fremont 

cS 

Oltpln             .  ... 

18.43 

2,174.17 
25.08 
5.42 

500.40 

.02 

0.87 

48.01 

9,439.80 

52,042.21 
26.00 

Grand 

Ounnison.. 

4,823.76 

35.02 

a  26,969. 74 

4,900.39 
64.87 

97.08 

96,258.32 

20,176.82 

24.53 

45,324.04 

111,534.75 

866.02 

616,311.38 

250.20 

4,830l06 

Hinsdale 

34.78 
22,043.68 

■*"7i66* 

'ii&ti 

Lake.              ..  .. 

60,426.22 

La  Plata 

4,900.30 

Mineral 

1,257.80 

4,437.00 

6,78a  67 
332.09 

Montezuma 

Rio  Grande 

235.01 

RQUtt,  Saguache.. 
Ouray 

1,756.78  1        20.00 

76.58 
2.23 

25.60 

98,138.28 

Park 

583.69 

77.59 

1.50 

2.55a  62 

20.8<a33 

Pitkin 

26.03 

San  Juan 

349.40 

45.68 

48,260.74 

San  MfRuel 

139.90 
7,032.27 

112.58        329.14 
1      64a64 

112,116.37 

Summit 

176.01 

320.43 

0,043.37 

Teller 

616,31L38 
250.20 

Unapportioned 

' 

8,946. 23 

1,018,355.06 

5,006.03   17,973.93 

23,607.30 

4,013.60 

1,078,702L88 

o  Siliceous  and  dry.    Iron-manganese  oxide  and  Iron  sulphide. 
SILVER. 

The  silver  yield  in  1908  amounted  to  8,905,433  fine  ounces,  valued 
at  $4,719,879,  as  against  11,229,776  ounces  in  1907,  valued  at 
$7,411,652,  a  decrease  of  2,324,343  ounces  in  quantity  and  of 
$2,691,773  in  value. 

Every  county  in  the  State  except  Dolores  reduced  its  yield  of  silver. 
The  largest  decreases  were  in  Lake,  Pitkin,  San  Juan,  Mineral,  La 
Plata,  and  San  Miguel,  in  the  order  named. 

In  the  production  of  silver  7  counties,  in  the  order  named,  Lake, 
San  Miguel,  Pitkin,  San  Juan,  Mineral,  Clear  Creek,  and  Ouray,  fur^ 
nished  8,126,895  fine  oimces,  which  represented  91  pier  cent  of  the 
total. 
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Siliceous  ore  yielded  5,553,591  fine  ounces,  or  62  per  cent  of  the 
silver  output;  copper-lead  ores  yielded  941,394  ounces,  or  11  j)or  cent; 
lead  ores,  1,501,803  ounces,  or  a  little  less  than  17  per  cent;  load-zinc 
ores  713,320  ounces,  or  8  per  cent;  and  copper  ores  193,206  ounces, 
or  a  little  more  than  2  per  cent. 

Source  of  silver  jyroduct  in  Colorado  in  1908 ^  by  kinds  of  ore ^  by  counties,  in  fine  ounces. 


Deep  mines. 

County. 

Siliceous 
or  dry 
ores 

Copper 
ores 

Lead 
ores 

Zinc 
ores 

Copper- 
lead 
ores. 

I>ead. 
zinc 
ores. 

Total. 

Boulder 

21,185 

1,455 

334,783 

9,183 

82,782 

"4,Sm' 
66' 

313 

29,028 

142,073 

3,973 

80,715 

21,498 

Chaffee 

158 
95 

35,745 

Clear  Creek 

2,470 

24,i;jO 

50:i,551 

Custer 

13,I«l 

Dolores 

U):\,rm 

Douelas , 

EagteT:::::::::::::::::::. 

62,967     14.294 

9,434 

mjia 

Fremout 

149,019 

4 

Gilpin 

4 

8,320 

11 

2,000 

29,687 

61 

11,760 

4,925 

137,498 

1K7.(KK) 

Grafd r 

72 

Gunnison             ......  .... 

14,904 

6,007 

al,712,S77 

71,487 

117,376 

1,934 

328,968 
11,016 

2S,fVM 

flfnndale 

18,606 
fKt7. Attn 

'Jf.f.iW 

Lake                    

145.941 

2,WX\,A'M't 

La  Plata 

I 

71 ,487 

Mineral                

2 

66,408 



531,147 
330 

77,079 

725,W2 

Montezuma 

34 

1 

Rio  Grande 

2,'Mlfi 

Routt,  Baguarhe 

1 

Onrav     

6,179   ...          1    13,615 

4\It,lfJli 

pSrk  ■.;::::::::::::::::::: 

123 

308                      fiori 

\2,(i41 

Pitkin      

630,928  1 

578.273  '  84,642 

1,435,197           40 

22.790     12.919 

72,708 
333.181 
107,883 

4ak,(jii4 

1.041 .7W 

8*n  Juan 

8,191 

l.«>4,287 
1,54:M87 

San  Miguel 

«7 
1,«38 

672      n.KPi 

v^'t.irift 

TWler 

60,736 

' 

W),7:^ 

713,32f) 

2,119 

5,553,501   193,209 

1,601,803 

941, JIM 

H,Vtrf,4Xi 

«  Silioeoas  and  dry.    Iroo-maiigaoeae  oxide  and  iixm  sulphide. 
COPPER. 

The  copper  output  increased  in  quantitv  from  7,724.500  fKiundn  in 
1907  to  9,997,738  pounds  in  1908,  but  decreai$ed  in  vahut  bv  i22r,:j]7. 

As  usual.  Lake  County  was  the  leading  copp-r  pr^i^iuc^fr,  yi^'ldinjr 
47  per  cent  of  the  total  in  1908;  San  Juan  County  was  H^'^'ond.  witfi 
23  per  cent  of  the  total;  Ourav  was  the  third  roywr-vlMin'/  ^ount y 
Gilpin,  San  Miguel,  Chaffee,  Clear  CVeek.  and  IfinH/fal^f  following/  ;; 
order.  These  8  counties  produced  9,787,083  fx>ijnd«?.  or  hUwrr,  UH 
per  cent  of  the  total. 

.  Copper  was  reported  from  17  counties  in  OJora/lo.  TUf  >iuo\u-r 
output  reached  13,943,878  pounds,  which  was  3,940.1 40  i^fUSi<l>  aU>v<' 
the  yield  reported  by  the  mines.  TTjLs  diff^r^-n'-'^?  'an  i/".  ui/'-'/iini^'i 
for  chiefly  by  the  fact  that  copper  oc«rrur»  in  the  on-h  of  Uihuy  tuiUi-- 
in  quantity  less  than  1.5  per  cent  by  awoiy.  whi^-h  i^,  stox  \m<i  for  by 
the  smelters  and  consequentlv  not  report4il  by  tli#?  misi^m. 

LEAD. 

The  lead  jnroduoed  in  Colorado  in  V^sh  wa>,  r,2.2</j.]y/)  v;.r,'.> 
valued  at  $2,192,405,  as  mg$ii^t  HT,.¥jf',M'4  yy-^wU  vjaJ..'.  >,* 
14,526,563,  in  1907,  a  decmwe  of  '4A:2f^^,riy4  y}Ui.<>  ;;.  '..;»;//. 
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and  of  $2,334,158  in  value.  There  were  very  large  decreases  in  yield 
from  Lake,  Mineral,  Pitkin,  San  Juan,  Hinsdale,  Clear  Creek,  and 
Park  counties.  Eagle,  Gilpin,  and  Summit  counties  also  showed  a 
decrease.  Dolores  County  made  a  notable  increase,  as  did  ChaflFee 
County.  Other  increases  were  in  Boulder,  Custer,  Gunnison,  and  San 
Miguel  counties. 

In  rank  Lake  County  led,  with  a  margin  of  over  11,000,000  pounds, 
San  Juan  County  was  second,  and  Pitxin,  San  Miguel,  Clear  Creek, 
Mineral,  Summit,  Ouray,  ChaflFee,  and  Dolores  counties  followed  in 
order. 

There  was  a  decrease  of  303,479  short  tons  of  the  combined  tonnage 
of  lead  and  lead-zinc  ores,  as  compared  with  the  totals  of  1907.  The 
largest  decline  in  these  classes  of  ore  was  in  Lake,  Mineral,  and  Pitkin 
counties. 

ZINC. 

The  mine  production  of  zinc  in  1908  amounted  to  only  57  per  cent 
of  the  output  of  1907.  In  1908,  there  were  produced  30,130,002 
pounds,  valued  at  $1,416,110,  a  decrease  of  22,658,324  pounds  in 
quantity  and  of  $1,698,401  in  value. 

The  figures  above  illustrate  the  condition  of  the  zinc  mines  in 
Colorado  in  1908.  In  Lake  County,  which  produced  77  per  cent  of 
the  State  zinc  total,  the  zinc  yield  fell  from  37,412,374  pounds  in 
1907  to  23,188,080  pounds  in  1908,  a  decrease  of  14,224,294  pounds. 
The  output  in  Pitkin  County  fell  from  5,799,746  pounds  to  722,362 
pounds,  a  decrease  of  5,077.384  pounds.  In  Lake  County  2  large 
zinc-producing  mines  were  closed  during  1908.  One  large  company 
continued  to  mine  zinc  ore  throughout  the  year,  but  stored  a  large 
tonnage  for  sale  or  treatment  at  some  later  date.  The  low  price  of 
zinc  in  19()S  was  met  l)y  a  curtailment  of  operations  in  Chaffee,  Clear 
Crook,  li^aglo,  Mineral,  Ouray,  and  San  eluan  counties.  Increases 
wore  niado  in  Dolores,  Gunnison,  Park,  and  San  Miguel  counties. 

Tho  pnxhiction  of  spelter  in  Colorado  in  1908,  as  actually  produced 
bv  tho  sniohojs,  was  49,770,000  pounds.  The  mine  figures  for  snelter 
conlaiiKMl  in  the  ore  sold  or  treated  in  1908  was,  as  given  aoove. 
.S(),i:^(),()()2  pounds.  This  estimate  is  made  by  considering  each 
inchvidual  shipment  soparatoly  and  allowing  a  loss  of  from  20  to  30 
\)ov  cent  of  tho  assay  j)orcontage  of  the  zinc  in  the  ore,  depending  on 
tho  treat niojit  nocossary  to  extract  the  zinc;  that  is,  ore  that  was 
^niohod  in  tho  crude  suffered  the  loss  of  but  one  operation,  wliile  ore 
oi  'owor  assay  vahio  which  had  to  be  first  concentrated  and  then 
sjn(*h(»(l  sud'orod  tho  mechanical  loss  of  separation  or  concentration. 
and  also  tho  .nu^tallurgical  loss  in  smelting.  The  wide  difference  in 
i\w  two  sots  of  figures  is  largely  duo  to  the  fact  that  the  smelter  stock 
on  hand  at  tho  beginning  and  the  end  of  a  year  is  seldom  a  constant 
quantity.  In  tho  case  of  tho  zinc  smoltei's  of  Colorado,  there  was  a 
wido  (lin'oronco  hot\v(»on  tho  stock  on  hand  on  Januarv'  1,  1908,  and  on 
DoccMuhor  .'^1 ,  1908.  Figures  from  two  large  zinc  companies  in  Colo- 
rado show  a  largo  stock  of  ore  on  hand  at  the  beginning  of  1908. 
But  as  th(»  mines  closed  down  or  stored  their  zinc  ores,  the  smelters 
wore  forced  to  draw  heavily  on  the  stock,  with  the  result  that  during 
a  greater  pait  of  tlu*  yoai"  they  were  running  entirely  on  stock  ore. 
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These  figures  as  to  the  quantity  of  spelter  in  the  stock  ore  reconcile 
the  apparent  discrepancy  as  to  spelter  production. 

COLORADO   ZINC   MILLS. 

The  plant  of  the  Empire  Zinc  Company,  located  at  Canon  City, 
about  li  miles  from  the  pigment  works  of  the  United  Smelting  Com- 
pany, treats  sulphide  ores  containing  zinc,  lead,  and  iron,  making 
lead  concentrates,  lead-iron  or  iron  concentrates,  and  zinc  concen- 
trates. It  consists  of  a  wet  mill  employing  jig  and  table  concentra- 
tion, and  a  dry  mill  in  which  are  usea  11  Wetherill  magnetic 
separators. 

The  plant  of  the  Western  Chemical  Company,  at  Denver,  comprises 
the  following  departments:  sampUng,  or  coarse  crushing  mill,  oriers, 
fine  crushing  mill,  roasters,  magnetic  separating  mill,  and  wet  concen- 
tration mill.  The  magnetic  separating  mill  contains  1  Cleveland- 
Bjiowles,  and  1  type  E  2-pole  Wetherill  separator.  This  plant,  in 
1908,  treated  all  milling  zinc  ores,  including  middlings  and  low-grade 
zinc  concentrates  from  other  mills. 

At  Leadville,  the  mill  of  the  American  Zinc  Extraction  Company 
uses  the  International  magnetic  separator.     This  mill  was  in  steady 

X ration  in  1908  on  ore  tram  the  Yak  Tunnel  Company,  from  the 
yer  dump,  and  on  other  custom  ore.     The  Adams  mill  and  the 
A.  1 .  and  Minnie  mill,  at  Leadville,  are  wet-milling  plants. 

At  Rico  the  Pro  Patria  mill  (part  of  which  was  destroyed  by  fire 
in  1908)  is  both  a  wet-jig  and  table-concentration  plant  and  a  dry- 
magnetic  separating  plant. 

The  United  Zinc  Company's  works  at  Pueblo  comprise  a  zinc 
separating  plant  equipped  with  magnetic  machines  of  the  mechanical 

gattem,  as  well  as  zmc  retorts,  which  are  a  modification  of   the 
►elgian-Silesian  type. 

The  Wilfley  plant  at  Kokomo  is  prepared  to  use  the  Wetherill 
magnetic  separator,  and  has  several  Wilney  tables  in  addition. 

The  Colorado  Zinc  Company's  plant,  in  Denver,  is  a  dry  magnetic 
separator  of  the  Wetherill  type. 

COLORADO   SMELTING  PLANTS. 

The  following  list  gives  the  smelting  plants  in  Colorado  in  1908: 
List  of  active  Colorado  smelting  plants  in  1908. 


City. 

Plant. 

Owner. 

I>enver 

Globe 

American  Smelting  and  Refining  Co. 
Do. 

Pueblo 

Pueblo 

Pueblo 

EUers 

Do. 

Puebloa 

United  States  Zinc  Co 

Arkansas  Vidley 

Do. 

Leadville 

Do. 

Duranso .                ... 

P^irftxifiTO ... 

Do. 

Denver 

Argo 

Boston  and  Colorado  Smelting  and  Refining  Co 

United  States  Smelting  Co. 

Ohio  and  Colorado  Smelting  and  Refining  Co. 

Canon  City 

Sallda. 

a  Zino-copper  ores. 


IUU\ 


MINEIIAL   UESOURCES. 


MINING  INDUSTRY  OF  COLORADO  Df  IQOS. 

Thi*  yrni's  litjuivs  for  (\»l«)ni(lo showed  an  iiu'rea<ioof  8I.474.4'i.'<  in 
Villus  of  (;ol(i,  hut  tlir  total  valiio  of  (r<»lil.  >ilver.  ro|>|N*r.  IinkI.  ami 
/.iiir  ilivivasoil  §5,47*),!  H).  Tlio  quantity  of  ro|)|H'r  priNiurfii  icliiftly 
froni  ron{MM'-loaiI  orrs.  and  drv  oros  rarryin^  substantial  valuf*^  in 
«rold  MUil  silvorK  showed  a  rivdltahU>  im-n'aso.  thou^rh  the  ti»tai  vahn* 
of  the  I  ii|»|xT  yiohl  sIiow(mI  a  thvhm*.  Both  placers  and  auriff*r«iu^ 
|od<»  niiiirs  inrivasod  tlu'ir  yield. 

The  feature  of  the  o|HM-ations  of  the  pitvious-metal  mine>  nf  this 
Stale  in  l*.M>s  w^s  a  further  extension  of  the  lea>in;:  sy>teni  in  the 
eainpN  nf  (ripple  Treek.  (Vnlral  City.  Idaho  Sp^in*^i.  Ouray.  Silverti-ri. 
and  Telhiride,  IWause  of  the  low  metal  priees  during  the  lattt-r 
pari  of  \W7  and  throuizhout  1*»0S.  tlie  o|H*rations  of  the  silver-lfa'l- 
r.iiu'  ean\p'<  were  ^rt\'itly  eurtaileil.  The  miners  fnim  the  ha>«-nn*t:d 
e:unp'*  twined  their  attention  to  the  iruld  eanij^^.  and  i«Hik  up  h-M-^r* 
whu  li  Wi'uld  not  have  heen  aeeepialde  in  linu*s  of  hiph  hax-nnial 
pru  e>.  iT  dexoted  their  time  to  pn^>{>Hiin*:,  By  the  hf^ninnj  "f 
liM^s  an  nil  ix\'i>ed  toiuiap*  of  s:old  ort*>  \»a>  U'in^  s*»nl  it»  the  mi  IN  ai.ii 
.NiUt^IteiN  l\\  le>see>. 

A:  I  lipive  iVtvk  there  \\:\s  an  inthix  i»f  skine«i  miners.  Iji»ji-« - 
we: I*  l.ikru  on  m:in\  o.d  and  wer.-tiexeiojvd  pni{vriie>.  and  aUn  •■:i 
*;.;*.r.p^  o:  i l.e  v  a:v.p  K\:vri!neni>  a>  u*  tn-atin::  the  low-irr:!-:.- 
:  *:.:•/.;:>  o:e  h\  ^  \  aviiile  ireaTineii:  n^suite^i  in  the  huildim:  :iii-! 
^. :•/.::  o!  >e\  i".  :i.  .iH  A.  p.hi;:^.  ar.-i  a  *:i\  id«ii  im{H«lus  was  s:i\ri.  t-. 
^-.h::'.:.".-^  i\\  iv.i:^  ::»:>  m  ire:;:!.:  anii  irt^atment  « hanr«-  n! 
.-'i  :vv.:  :;:v.e^  »:.:::!'.^  :'..•  ^  c :.:  W  rk  ^-n  ihe  Ki^»>«*vi':t  dmu.- 
.:■..    ; '. .  ^:  I  ^^iv.  ^•. .  :,...  \  :'.      .^:.    ..:  :':.:■  \  i;.:.  wi:h  an  a:r-:rfj:iT» 


o:i'  :\ 


\.\\  :-.: 

•if^  wen^  IN  .  ;:;i:,-  . 

-     ■   .*. 

.:.r..  whi   \l  iin-   f  • . 

:. :    I 
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Pitkin  County  (Aspen)  continued  to  decrease  its  silver  and  lead 
production,  as  cud  Mineral  Coimtj  (Creede). 

The  completion  and  extension  of  electric  power  facilities  in 
Boulder,  Clear  Creek,  Gilpin,  Lake,  and  Summit  counties  resulted  in 
a  more  general  use  of  this  power  in  the  mining  camps  of  these  counties. 
The  dredges  of  Summit  County,  near  Breckenridge,  were  supplied  by 
the  Summit  County  Power  Company.  The  power  plant  at  the  moutn 
of  the  Yak  tunnel,  in  Leadville,  furnished  power  not  only  to  tfie  Yak 
enterprise,  but  also  to  the  American  Zinc  Extraction  Company's  zinc 
mill,  to  the  city  of  Leadville,  and  to  the  remainder  of  tne  district. 
The  United  Rico  Mines  Company,  at  Rico,  Dolores  County,  has  its 
own  electric  power  plant.  Electricity  from  Canon  City  was  used  in 
Cripple  Creek  for  lighting  and  power.  In  San  Juan,  electric  plants 
have  been  in  operation  for  some  time  in  the  coimties  of  Ouray,  San 
Juan,  and  San  Miguel. 

•  The  following  table  shows  the  production  of  gold,  silver,  and  asso- 
ciated metals  in  Colorado,  by  counties: 

Mine  production  of  goldy  silver ,  copper,  Uad^  and  zinc  in  1908^  in  Colorado,  by  counties. 


County. 


dSmg  Tonnage  of 
mines. 


deep  nunes. 


Gold. 


SUver. 


Quantity. 


Value. 


Quantity.       Value. 


Boulder 

Chaffee 

Clear  Creek 

Custer 

Dolores 

Douglas 

Eagle 

Fremont 

GUpin 

Grand 

Gtmnison 

Hinsdale 

Lake 

La  Plata 

Mineral 

Montezuma 

Rio  Grande 

Saguache 

Ouray 

Park 

Pitkin 

Routt 

San  Juan 

San  Miguel 

Summit 

Teller 

Unapportioned.. 


16 

104 

7 

5 

2 

10 

2 

112 

2 

16 

10 

61 

9 

7 


Short  tons. 
10,296 
8,772 
109,672 
3,700 
11,024 


3,009 

120,761 

14 

14,439 

980 

408,711 

2,408 

61,131 


96,403 

11,372 

133,408 

4 

202,643 

428,231 

14,631 

601,173 

900 


Fine  ounces. 

7,122.44 

2,373.13 

31,884.74 

347.48 

1,801.39 

6.34 

2,812.09 

4.40 

62,042.21 

26.90 

4,839.05 

118.71 

59,426.22 

4,900.39 

5,759.67 

80.20 

98,138.26 

20,840.33 

26.08 

251.89 

48,269.74 

112,116.37 

9,043.27 

616,311.38 

250.20 


1147,234 

49,067 

659,116 

7,183 

37,238 

131 

68,131 

91 

1,075,808 

556 

100,032 

2,454 

1,228,440 

101,300 

119,063 

1,658 

2,028,698 

430,806 

638 

5,207 

997,824 

2,317,661 

186,941 

12,740,287 

6,172 


Fine  ounces. 
21,498 
35,746 
603,551 
13,156 
163,563 


111,394 
18,945 

266,882 
6,973 
86,688 


86,716 

4 

187,030 

72 

28,664 

29,498 

2,803,496 

71,487 

726,602 

1,058 

415,070 

12,047 

1,041,700 

1,242 

.  1,004,287 

1,543,187 

66,025 

60,736 


45,950 

2 

99,126 

38 

15,192 

15,634 

1,633,663 

37,888 

384,569 

561- 

,219,987 
^  6,385 
662, 101 
668 
632,272 
817,880 
34,993 
32,190 


667 


2,243,891 


1,078,792.83 


22,300,627 


8,906,433  4,719,879 
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Mine  production  of  gold,  silm,  mpprr^  lead,  and  zinc  in  i9U^,  in  (ohfradtt,  Ku 

counties-  Continued. 


County. 


Cop|M>r. 


I 


Quantity.        Value.       QuanUty 


Poundt. 


2H.ftU  ' 
337.H04  I 
2M,9M  . 
243 

42,4U5  ' 


A0.I4I  I 


636. »71 
1.561  ; 
A.4K1  i 
1K8.6UN 
4,674.502 


Bouldor 

rimllee 

Clear  Crnek... 

luster 

I)olor«s 

I>uuKlas 

Ea*il«» 

Fn'inont 

(Jllpln 

(irand 

(lunnlMin 

Iliasdiile 

I-uke 

I^  Plata 

Minrrul 

Monlozuum... 
Rio  (iruiule... 

8uf!ua4-he 

Ourav 1,019,.174 

Park'. 37,106 

IMlkIn 

Routt 

San  Juan '    2,2K2,738 

Snn  Mlpiol 3K2.402 

Summit 2S.523  i 

Tellpr 

l'iui>}>ortioue<i 


13.822 
44.500 
34.979 
32 
5.600 


8.731 


l.W 


K4,001 
206 
724 

24.9(W 
617.(04 


ZInr. 
Value.     I  Quantity.        Valur. 


Pound*. 

1. MO.  238 

2.015.010 

120.330 

947.902 


11,204 

■■■538.143 

600 

327.612 

280.465 

19.646.007 


20 


134.  .'>84 
4.898 


1.731,967 

27,715 

1.675.411 

495.985 

7,568.060 


;        301.321 

'  .•iO.477 

3,765 


8.4(C2.560 
.•t.&U.Ott 
1,719.190 


,    Pommii. 

$4,063    ' 

43.600  ,        709,706  i 
84,630  836,411 

5,064 

30,814  500.184 


471  |. 


22,602  ! 

»i 

13,700    147,000 

11.7»  ' 

835,  m  23.18B,Qm 


72,743 

I 

1,164  ! 

70.367  ^ 
20.831  , 
317,850 


1.100,107 


6.VW 

si.Tur. 


728.000  ■    34.  .MA 
722.382  I    33.<«M 


352,908     10.131  | 
233,312  I   952.873 
72.206   1.232,149  1 


4;b 

44.7>?» 
57.911 


\ali^ 


!!<•    '«. 

SX1.U74 

>•    ►• 

JO.  ^111 

1    'V^l    •    • 

'*  .L 

ja.vx! 

li-  .■* 

.'».-V4    '^ 
:t.  IV. 

:*.  •;. 

'2.  4.V.  r.* 

9«:  1  J* 

'•>4  H« 
'1  «>t 

J.  1*4  -■.: 
i.v::.'  tr 


9.W7.7;{.s       1.:{19.7()1     52.200.130  I    2.192.405     30.130.002       1.416.111)       .ll.'^i"  ?::* 

Tho  total  tonnafro,  hy  kinds  of  ore  treated  or  sold  in  each  county  in 
IIMIS.  is  sliown  in  the  followin*^  tahle: 

Sufn/i'  l.sitm  nj  rr>i*/t   nrt   snhl  nr  trmtnl  in  i'ninrufio  in  lUOS^  hy  ntuntitJi.  in  jth''t  /■"  « 
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tvul 
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dWir  ym  ton 
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117.1111 


iLli 

:<.JM 


v-l 
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LKW 
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The  tonnage  of  ore  sold  or  treated,  number  of  deep  mines  producing, 
and  average  value  per  ton  of  ore  reported  by  deep  mines  in  Colorado 
in  1907  and  1908,  by  counties,  is  shown  in  the  following  table: 

Tonnage  of  ore  sold  or  treated,  number  of  deep  mines  i^odtudng,  and  average  total  value 
per  ton  of  ore  reported  by  deep  mines  in  Colorado  %n  1907  arid  1908,  by  counties. 


Total  tons  of  ore  sold  or 
treated. 

Number  of  deep 

mines 

producing. 

County. 

1908. 

Increase 
(+)or 
decrease 

1907. 

1908. 

Boulder 

Short  tons. 

10,296 

8,772 

109,672 

3,700 

11,024 

3,009 

26 

120,761 

14 

14,439 

980 

Short  tons. 
+    2,296 

-  5,820 
+  30,124 
+    2,099 
+    9,449 

-  1,182 

136 
+  32,874 
+          14 

-  3,639 

-  9,760 

3 

18 

-222,562 

-  6,381 

-  43,846 

99 

-  160 

-  1,289 

-  50,428 

-  32,996 
+  20,740 

-  10,496 
+150,091 
4-        900 

38 
11 
85 
8 
8 
14 
4 
78 

ii' 

9 

1 

2 
64 

7 
10 

8 

25 
16 
20 
27 
27 
29 
83 

38 

Chaffee 

13 

Clear  Creek 

05 

Custer 

7 

Dolores 

5 

Eagle 

8 

Fremont 

2 

Gilpin 

110 

Hf^nd , '    

2 

Gnnnison                                                                  .          ,   .      . 

16 

Hinsdale 

10 

Huerfano ..... 

Jefferson 

Lake 

408,711 
2,408 
61,131 

1    " 

96,493 

11,372 

133,408 

202.643 

428,231 

14,631 

601,173 

900 

61 

La  Plata 

9 

Mineral 

7 

Montexuma 

Rio  Orandft 

Routt 

8 

8agu«cti« 

Ouray 

21 

Pai* 

13 

Pitkin 

18 

8an  Juan 

42 

San  Miguel 

25 

Suminit 

18 

Teller 

96 

Unapportioned 

Total 

2,243,891 

-139,237 

591 
115. 67 

624 

Average  vaUie  p«r  toi ... 

114. 16 

87150— MB  1908,  FT  1- 


-24 


870 


-.;  i-?--  '  ■■  -■■ 


The  following  tftble  shows  the  number  of  producing  nimes  m  Oolo- 
rado,  clasaifiedby  chief  product,  in  1908,  by  cjountiei^: 


Number  of  pr<iiudng 

mijuMin 

Colondoi» 

il908. 

clwi»ifie4  by  t^kf  prodttct^  b/ff  eotamm. 
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REVIEW  BY  COUNTIES. 


BOULDER   COUNTY. 

The  total  value  of  the  nietaUic  production  from  Bouldef  County  in 
1908  decreased  $16,094  from  that  of  1907.  The  production  was 
$147,284  ill  gold,  21,498  fine  ounces  of  silver,  28,955  pounds  of  copper, 
and  90,508  pounds  of  lead.  The  quantity  of  both  lead  and  copper 
was  greater  in  1908  than  in  1907. 

The  miiiiber  of  mines  producmg  was  38,  the  same  as  in  1907.  Tlie 
tonnage,  10,296  tons,  wixs  2,296  tons  above  that  of  1907."  The  aver- 
age value  i)er  ton  of  ore  dropped  from  $22.82  in  1907  to  $16.17  in  1908. 
()f  this  value  per  ton  in  1908  there  was  $14.30  in  gold  and  $1.11  in 
silver. 

The  greater  part  of  the  ore  in  Boulder  County  is  treated  in  stamp 
amalgamation  mills,  with  and  without  cyanide  plants.  Hie  average 
recovery  in  bullicm  in  1908  was  $4.84  per  ton  in  gold  and  30  cents 
in  silver,  a  total  of  $5.14.  Concentrates  produced  both  at  amalga- 
mation mills  with  concentrators  and  at  miUs  for  concentration  only 
averaged  $19.02  per  ton  in  gold  and  $6.68  in  silver,  a  total  in jnild  and 
silver  of  $25.70.  The  total  average  recovery  per  ton  in  bulBon  and 
concentrates  showed  the  average  of  all  milUng  ore  to  be  S5. 66  in  gold 
and  63  cents  in  silver,  a  total  in  gold  and  silver  of  S6.29  per  ton. 
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The  average  value  per  ton  of  the  smeltmg  ore  of  Boulder  County  was 
$49.30  in  ffold  and  $3.04  in  silver,  a  total  in  gold  and  silver  of  $52.34 
per  ton.  In  Boulder  County  there  is  always  much  ore  from  "  pockets" 
that  runs  high  in  gold,  some  of  which  is  made  into  crude  bullion  at  the 
mine.  Some  "picked  ore"  of  high  value  is  shipped  in  sacks  to  the 
smelters. 

Central  district. — The  production  of  gold  from  this  district  was 
three-fourths  of  the  yield  of  1907.  A  car  or  two  of  gold  ore  was 
shipped  by  the  Lon^ellow  Consolidated  Mines  Company.  At  the 
125-ton  cyanide  mill,  with  a  40-ton  roaster,  of  the  Monarch  Consoli- 
dated Company,  only  ore  from  the  Wano  group  was  milled.  The  com- 
pany also  reported  development  work  on  the  Pilot  group.  Lessees 
on  the  Smuggler  took  out  a  little  ore  in  1908.  Some  high-grade 
samples  were  taken  out  of  the  Rip  Van  Dam  mine. 

Gold  HiU  district — This  district,  the  foremost  in  production  of 
the  county,  made  an  increased  output  in  1908.  The  value  of  gold 
amounted  to  $59,094;  the  total  value  of  gold,  silver,  and  lead  was 
$69,113.  The  tonnage  from  9  mines  in  1908  was  5,218  short  tons, 
as  compared  with  1,040  tons  from  14  mines  in  1907.  The  nunes  of 
the  Ingram  Mining  and  Milling  Company,  the  Black  Cloud  mine  of  the 
Pollock  Mining  and  Milling  Company,  and  the  Slide  mine  were  the 
most  prominent  in  the  district.  The  shaft  on  the  Slide  mine  is  1,000 
feet  deep.  The  Pollock  company  has  a  20-stamp  amalgamation  and 
concentration-mill,  which  was  completed  in  1908.  The  Charity  Min- 
ing Company  operated  the  Golden  Eagle  mine  during  the  greater 
part  of  the  year.  The  shaft  on  the  mine  is  down  480  feet,  and  there 
is  an  adit  2,500  feet  long.  A  little  high-grade  ore  was  shipped  from 
the  Sun  and  Moon  mine  and  several  cars  of  gold  ore  were  shipped  from 
the  Cash  Birkin  mine.  Lessees  on  the  Inter-Ocean  mine  shipped 
some  ore  in  1908;  the  shaft  is  now  600  feet  deep;  the  plant  on  the 

{)roperty  is  a  50-ton  concentration  mill.     A  few  shipments  were  made 
rom  the  Parallel  mine  and  from  the  Lottie  mine. 

Grand  Island  district. — There  was  a  slight  increase  reported  from 
this  district,  from  near  Caribou,  Cardinal,  Eldora,  and  Sunset.  The 
total  value  of  the  metallic  vield  in  1908  was  $7,028,  from  4  mines. 
The  Cashier  Mining  and  Milling  Company  completed  its  60-ton  con- 
centration mill  late  in  the  fall  of  1908  and  shipped  concentrates  to 
Denver.  The  Albion  mine  of  this  company  is  opened  by  an  adit  700 
feet  long.  Some  high-grade  gold  ore  was  shipped  from  the  Revenge 
mine.  The  shaft  on  tne  property  was  sunk  to  the  500-foot  level. 
The  mine  was  closed  in  May,  1908,  until  drainage  can  be  obtained 
by  the  extension  of  the  Highland  Mary  tunnel.  Some  silver  ore  was 
shipped  by  the  Pine  Grove  Mining  and  Milling  Company.  The  lessee 
on  tne  St.  Ijouis  mine  ran  the  mill  for  a  time,  the  concentrate  produced 
being  chiefly  valuable  in  gold. 

The  HigWand  Mary  company  reported  1,100  feet  completed  on  the 
company's  tunnel.  The  Denver  Transportation  and  Dramage  Tunnel 
reported  1,200  feet  now  driven.  The  Consolidated  Copper  Company 
reported  a  tunnel  now  4,200  feet  long  and  a  shaft  360  feet  deep. 

Ma^gnolia  district. — The  Cash  mine  was  idle  in  1908.  The  mine  of 
the  India  Gold  Mining  Company  is  opened  by  an  adit  1,800  feet  long 
and  a  shaft  350  feet  deep.  This  company  made  no  production 
in  1908. 
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Sugar  Loaf  district — ^There  was  an  increased  tonnage  sold  or  treated 
in  this  district  in  1908,  but  the  value  of  the  output  decreased.  The 
total  production  was  valued  at  $26,757.  The  Annuity  Mining  and 
Reduction  Company  shipped  gold-copper  ores  to  Argo  from  the  l)olly 
Vardon  mine.  The  Clinton  Mining  and  Milling  Company,  operating 
the  Logan  mine,  reduced  some  of  its  high-grade  ore  m  a  small  labo- 
ratory plant,  and  sliipped  the  rest  to  smelters.  A  small  production 
was  niade  from  the  P'ivo  Points  mine.  The  Good  Luck  Mining  and 
Milling  Company  operated  its  35-ton  cyanide  plant  during  the  last  six 
months  of  1 90S.  Some  ore  was  shipped  from  tne  Triangle  mine.  The 
Milwaukee  and  Colorado  Gold  MiningCompany,  operating  the  Dime 
min(»,  made  a  nominal  production.  The  5-stamp  mill  of  the  Si^al 
Miiiint]^  and  Milling  Company  was  operated  three  months  on  ore  from 
the  Gladys  mine. 

The  United  States  Gold  Corporation  has  driven  an  adit  1,500  feet 
long  and  has  completed  a  150-ten  cyanide  plant.  During  1908,  a 
cyanide  plant  at  Wallstreet  was  run  for  several  weeks  on  old  tailings 
from  the  company \s  property. 

Ward  district. — The  decrease  in  the  Boulder  County  production  was 
mainly  due  to  the  falling  off  in  the  yield  of  the  Ward  district.  This 
district,  which  produced  $43,286  in  1907,  produced  $26,559  in  1908. 
Tlie  output  from  the  Big  Five  Company  was  not  so  lai^e  as  in  1907. 
The  tunnel  is  9,000  feet  long.  The  mines  of  the  Columbia  Lode  ilin- 
iiip;  Company,  the  Poorman  mine,  and  the  Golden  Queen  mine  were 
operatecf  part  of  the  year.  Other  productive  mines  were  the  Celestial 
Extension,  Texas,  Morning  Star,  Utica  Hill  group,  and  Ward  Rose. 
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111  ChiiflVo  County  the  value  of  the  total  metallic  output  in  lOOS 
showed  a  (l(M'r(»jis(»  of  over  one-half  the  value  of  the  yield  in  1907.  The 
toiiiiji«re  ( Heated  in  1!)()7  was  J  4,592  short  tons;  in  1908  it  was  8,772,  a 
re(hi<'tion  for  \\){)S  of  r).s2()  short  ttnis. 

Then*  \v(M(*  1 1  ])ro(luctive  dee])  mines  and  3  placers.  The  placers 
of  the  county  yiehh'd  §10, 5:30  in  gohl,  as  agamst  $35,373  in  1907. 
Tims,  th(»  decrease  in  the  county's  <j:old  production  was  chiefly  in  the 
placer  out  [)nt.  The  decrease  hi  the  cop])er  yield  was  caused  by  a  icss- 
(MKvl  out  j)ut  from  the  Turret  district.  Smaller  shipments  of  zinc  ore 
from  Monarch  account  for  the  zinc  decrease.  An  increased  tonnage 
of  lead  ore  from  the  last  named  district  resulted  in  an  increase  of  lead 
production  for  the  county. 
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There  were  1,500  tons  of  ore  treated  in  gold  and  silver  mills,  and 
7,272  tons  were  shipped  to  smelters. 

Chalk  Creek  district — ^The  only  producer  in  this  district  in  1908  was 
the  J.  A.  J.  Milling  Company,  operating  the  Mary  Murphy  mine.  The 
milling  ore  was  treated  m  the  rawnee  mill,  which  is  equipped  with  20 
stamps,  plates,  and  Wilfley  tables.  The  product  was  in  Dullion  and 
lead  and  zinc  concentrates.  Some  lead  ore  was  shipped  direct  to  the 
smelter.  The  Flora  Bell  Mining  Company  was  engaged  in  development 
work.  The  mine  is  opened  by  a  100-foot  incline  shaft.  About  850 
feet  were  driven  in  1908  on  a  crosscut  tunnel. 

Cleora  district, — Development  work  only  was  reported  in  this 
district. 

Granite  district, — ^This  district  produces  all  the  placer  gold  in  the 
county.  There  were  3  placer  producers,  and  a  reduced  output  in 
1908.  The  Clear  Creek  Leasing  Company,  working  the  Twin  Lakes 
placer  by  hydraulicking,  was  the  principal  producer.  A  small  ship- 
ment of  ore  containing  gold  and  lead  was  made  from  the  Margaret 
lode  mine.  The  Gramte  Tunnel  Company,  organized  in  1908,  drove 
350  feet  of  tunnel  during  the  year.  The  proposed  tunnel  is  to  be 
3,000  feet  long,  and  will  cut  many  of  the  old  veins  around  Granite 
below  any  previous  workings. 

La  Plata  district. — ^The  Waverly  Consolidated  Mining  Company 
shiprped  a  small  tonnage  of  ore,  carrying  principal  values  in  silver. 
The  Banker  Mining  and  Tunnel  Company  drove  1,200  feet  in  1908. 
The  tunnel  is  now  3,200  feet  in  length. 

Monarch  district, — ^This,  the  principal  district  in  Chaffee  County, 
showed  a  small  increase  in  1908  over  the  output  of  1907,  in  gold  and 
silver  values,  but  a  heavy  decrease  in  the  production  of  copper,  lead, 
and  zinc.  The  values  of  gold  and  silver,  however,  constitute  but  one- 
sixth  of  the  total  value  of  the  metallic  output. 

There  were  7  shippers  in  the  district.  The  Monarch-Madonna  mine 
continued  to  lead  m  production.  The  lead-silver  ore  was  smelted  in 
Colorado.  The  zinc  ore,  of  good  grade,  which  occurs  as  a  sihcate  and 
carbonate  envelope  about  the  lead-silver  ore  bodies,  was  shipped  to 
middle  western  smelters.  A  new  tunnel  was  started  450  feet  below 
the  lowest  level  and  driven  650  feet  in  1908.  A  large  body  of  smelt- 
ing ore  is  reported  blocked  out,  ready  for  shipment  in  1909.  The 
Taylor  Mountain  Mining  Company  shipped  some  copper  ore  during 
1908.  The  mine  is  developed  by  a  shaft  368  feet  deep,  a  tunnel  2,500 
feet  long,  and  a  winze  212  feet  deep  below  the  tunnel  level.  An  aerial 
tramway,  7,175  feet  long,  transports  the  ore  from  the  mine  to  the  ore 
bins.  The  Vega  Consolidated  Mining  Company  shipped  considerable 
lead-silver  ore.  The  mine  is  developed  by  a  tunnel  1,500  feet  long, 
and  in  1909  a  large  body  of  lead-silver  ore  was  reported.  Lead-silver 
ore  was  shipped  oy  the  Garfield  Mining,  Milling  and  Smelting  Com- 
pany, whose  mine  is  opened  by  a  tunnel  2,000  feet  long.  TVial  ship- 
ments of  lead-silver  ore  were  made  during  the  year  from  the  Last 
Chance  and  Little  Orphan  mines. 

Riverside  district, — Several  cars  of  lead-silver  ore,  with  values  in 
gold,  were  shipped  from  the  Harvard  tunnel  property. 

Tvrret  district  (indvding  Sedalia), — The  Sedaua  Copper  mine,  in 
this  district,  was  operated  under  lease  during  1908.    All  the  ore  was 
from  old  stopes  and  dumps.    The  Florence  Mining  and  Leasing  Com- 
pany, at  Turret,  was  also  a  producer  of  copper  ore.    The  In£pen<^ 
eoce  mine  was  not  worked. 


874 


Mine  produeHon  ofgoU  tiher,  and  omotwUd  mMk  in  Ckm  CMb 

1907  and  1908. 


lOKBBAL  BBSOUBOM. 

oufiAB  OBSBX  ooumr. 


OnM4r»  Ooh.t  m 


QUMltttj. 


Gold ft 

Silver do.-  - 

Coraer pounds.. 

Zlno. .'.'.! do. 


M$,8M 

171,M0 

2«804,178 

1»406,U7 


148,ttl 
8S,905 


9,0U,0I0 


+  .  ni 


»*7M 


IfUOtOO 


4ajm 


The  increase  in  gold  and  copper  output  in  Oear  Creek  Oounty,  in 
1908  as  compared  with  that  of  1907,  and  the  falljnff  off  in  silver,  iMd, 
and  zinc,  showed  a  net  decrease  of  94SfiS2  in  Taluefor  thevaar.  The 
reason  for  this  is  that  the  silver-lead-ismc  mines  of  Upper  Clear  Creeki 
which  did  not  carry  gold  in  their  ores,  were  idla.  or  were  woriced  with 
a  reduced  force  in  1908,  while  the  Lower  Clear  Creek  mines,  the  most 
of  which  are  classed  as  gold  or  eold-silyer  mines,  with  sUoeous^ore, 
could  be  operated  at  a  profit,  either  on  comjgany  SMonnt  or  by  les- 
sees ;  and  the  number  of  the  latter  wad  greatly  increased  by  the  exodus 
from  the  silver-lead  camps  from  all  over  the  State. 

There  were  104  producing  mines  in  1908,  as  compared  with  85  in 
1907;  an  increase  or  19;  and  the  tonnage  proauced  in  1908  was  109,672 
short  tons,  as  against  79,548  tons  in  1907,  an  increase  of  30,124  tons. 
The  average  total  value  per  ton,  however,  fell  to  $9.87,  as  compared 
with  $14.07  in  1907,  and  with  $20.14  in  1906. 

The  output  of  gold  and  silver  from  placers  decreased.  From  all 
other  sources  the  gold  increased,  and  silver  increased  from  all  kinds 
of  ore,  except  siliceous  ore. 

The  average  value  per  ton  of  siliceous  ore  in  gold  and  sQTer  was 
$8.70,  of  which  $6.78  was  gold;  of  copper-lead  ores,  $39.96,  of  which 
$33.35  was  gold;  of  lead  ores,  $18.44,  or  which  $4.04  was  gold;  and  d 
lead-zinc  ores,  $1.18,  of  which  $0.08  was  gold. 

During  1908  there  were  treated  at  the  stamp  fi.nfm.1g^mftf:ing  mills 
in  Idaho  Springs  and  Black  Hawk  27,428  short  tons  of  ore,  and  the 
bullion  saved  on  the  plates  amounted  to  $36,669  in  gold,  an  average 
of  $1 .34  per  ton,  and  $652  in  silver,  an  average  of  $0.02  peft  ton,  a  totol 
value  of  gold  and  silver  of  $37,318,  and  an  average  value  of  $1.36  per 
ton.  From  this  ore  and  from  66,587  tons  sent  to  miUs  for  concentra- 
tion only — a  total  to  both  classes  of  mills  of  94,015  tons,  or  85.7  per 
cent  of  all  tonnage  produced — there  were  produced  14,550  tons  of 
concentrates,  valued  at  $368,095  in  gold,  an  average  of  $25.30  per  t<m. 
and  $89,055  in  silver,  an  average  of  $6.12  per  ton,  a  total  in  gold  ana 
silver  of  $457,150,  and  a  total  of  $31 .42  per  ton. 

There  were  produced  from  the  ore  to  Doth  classes  of  mills  $404,761 
in  gold,  from  ooth  bullion  and  concentrates,  or  an  average  of  S4.31 
per  ton,  and  $89,707  in  silver,  or  a  total  average  in  gold  and  ^ver 
of  $5.26  per  ton  for  all  milling  ore. 
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Crude  ore  shipped  to  smelters  amounted  to  15,657  tons,  which  con- 
tained $251,745  m  gold,  averaging  $16.08  per  ton,  and  $177,125  in 
silver,  averaging  $11.31  per  ton — a  total  in  gold  and  silver  of  $428,870, 
and  an  average  value  of  $27.39  per  ton. 

The  average  value  in  gold,  silver,  copper,  lead,  and  zinc  of  the 
entire  tonnage  mined  was  $9.87,  of  which  $5.99  was  for  gold,  $2.43 
for  silver,  $0.32  for  copper,  $0.77  for  lead,  and  $0.36  for  zinc. 

In  Clear  Creek  County  the  operating  companies  near  Ichiho 
Springs  were  occupied  in  connecting  their  shafts  with  the  Newhouso 
tunnel.  This  tunnel  starts  at  Idaho  Springs  at  an  elevation  of  about 
7,543  feet,  and  cuts  about  1,500  feet  below  the  Clear  Creek-Gilpin 
ridge.  In  1907  it  had  been  djiven  17,000  feet  from  the  portal. 
Many  companies  completed  their  laterals  to  the  tunnel  in  the  eaily 
part  of  the  year,  and  a  gradually  increased  tonnage  found  its  way  out 
to  the  railroad  and  the  mills.  There  was  an  increase  in  the  number 
of  leases  taken  in  the  Idaho  Springs  district.  The  low  prices  for 
silver  and  the  base  metals  were  seriously  felt  in  the  other  districts  of 
thecoimtj. 

Argentine  district. — ^In  the  Argentine  district,  with  the  same  number 
of  producing  mines  as  in  1907,  the  production  in  1908  was  valued  at 
$57,337,  a  decrease  of  $21,612.  The  value  of  gold  was  about  the  same 
as  in  1907;  the  quantity  of  copper  increased  threefold;  the  values  of 
silver  and  lead  were  one-half  or  those  in  1907;  and  the  quantity  of 
zinc  was  one-tenth  of  the  output  of  1907. 

The  Santiago  Consolidated  Mining,  Milling  and  Tunnel  Company 
was  the  largest  producer  in  the  distnct.  The  company's  40-ton  con- 
centrating mill  was  not  operated  in  1908,  and  all  ore  was  sent  to 
smelters.  Some  high-grade  crude  zinc  ore  was  sent  direct  to  the  zinc 
smelters.  The  East  Argentine  Mining  Company,  operating  the  Syd- 
ney tunnel,  made  a  slightly  increased  production  from  crude  ore  and 
concentrates.  The  Waldorf  Consolidated  Mining  Company  shipped 
but  little  ore  in  1908  because  of  the  low  prices  of  metals.  The  greater 
part  of  the  Waldorf  production  was  from  concentrates  from  the  com- 

Sany's  concentration  mill.  A  small  tonnage  was  sliipped  from  the 
osephine  mine  during  the  last  month  of  1908.  Trie  Manhattan 
Union  Mining  Company,  the  second  largest  producer  in  the  district  in 
1907,  was  idle  in  1908.  The  McClellan  Mining,  Milling  and  Tunnel 
Company  was  occupied  for  several  months  in  driving  the  Scott  tunnel, 
whicn  is  to  cut  the'  veins  on  McClellan  Mountain  at  a  depth  of  800  to 
1,200  feet. 

Griffith  digtrict. — ^The  total  value  of  the  production  of  derjp  mines  in 
the  driffith  district  fell  from  $300,434  in  1907  U)  $203,190  in  1908. 
There  were  15  producing  mines  in  1908  and  18  in  1907.  There  was 
an  increase  of  16,553  tons  of  ore  produced,  and  of  $28,689  in  gold. 
The  quantity  of  silver  produced  fell  from  149,927  fine  ounces  in  VM)7 
to  138,523  fme  ounces  m  1908;  of  copper,  from  8,370  {Xiunds  to  683 
pounds;  of  lead,  from  1,927,925  pounds  to  844,716  fxjundn;  and  of 
zinc  from  1,196,983  poun<\s  to  819,366  iKiunds.  This  district  pn>- 
duced  98  per  cent  of  all  the  zinc  producer!  in  the  county. 

The  Capital  Mining  and  Milling  Company  operated  its  mill  from 
March,  1908,  throughout  the  year,  and  treate<l  a  large  tonnage  of  ore. 
The  chief  value  of  the  ore  is  in  gold,  with  c^>nsiderable  lead  and  silver 
in  the  concentrates.  The  eouipment  of  the  mills  c^insists  of  crushers, 
rolls,  two  6-foot  Chilian  mills,  amalgamating  plates,  card  conceotrat- 
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iii|g  tables,  and  slime  tables;^  the  slinie  overflow  got^  to  c^anv^as  td>leB. 
Tne  Frostburg-Mendota  mine,  operated  by  lessees,  was  the  iaigest 
I>roducer  of  lead  and  zinc  in  the  district,  arid  also  yields  guld  and 
silver.  The  mill  plant  consists  of  a  40- ton  jig  oooceDtrator.  The 
Dives-Pelican  ana  Seven-Thirty  Ifinin^  Com  pan  j  was  one  fif[  the 
largest  producers  at  Silver  Flume.  Most  of  tlic  output  was  From 
dump  ores,  yielding  silver,  lead,  and  zioc.  The  ore  was  treated  in 
the  Pelican  mill.  The  Burleidbi  tunnel,  to  drain  the  Seven^Thirty 
propertv.  was  almost  completed  in  1908. 

The  Aliunde  Consolidated  Mininff  CSompanv  made  an  inoreaaed  pro- 
duction of  lead-silver  ore  from  the  Aliunae  and  Colorado  Central 
claims.  The  Astor-Stewart  IBfining  and  MiUine  ComnanT  shipped 
a  car  of  silver-lead  ore  to  the  smelter.  The  BeOevae-HiiaBOii  l«2p- 
erty  was  operated  by  the'  Columbia  Gold  lliniiv  Conmany.  The 
Joplin  Tunnel  Gold  and  Silver  Mining  Compaaj^^  proauctHm  was 
chiefly  from  lead  and  zinc  concentratea.  The  Lhm  Conaolidated 
Mining  Company  treated  some  ore  in  the  oompany'B  oonoentrathig 

?lant ;  the  chief  output  was  in  lead  and  zinc^  wiin  ksa  gdd  and  silver. 
he  production  from  the  Magnet  group,  operated  thrSarii  the  Doric 
tunnel,  was  in  gold  and  silver.  The  Mam  Guloh  and  the  Whiting  min- 
ing companies  produced  lead-zinc  ores,  the  greater  part  of  wfa^  was 
milled.  The  production  from  the  Two  Ameriean  Sisten  Ifinjng 
Company  was  oelow  that  of  1907.  The  Democrat  ^'^in^lw^  Ifining 
Company,  one  of  the  largest  producers  in  the.dirtriet  in  1907|  did  not 
operate  m  1908. 

Idaho  district. — In  this  district  are  listed  the  mines  about  Idaho 
Spring,  including  Banner,  Coral,  Jackson,  Lower  Fall  Biver,  Payne's 
Bar,  Spanish  Bar,  and  Virginia  subdistricts. 

The  produetion  of  metals  from  deep  mines  in  this  district  was 
$507,405  in  gold,  263,479  ounces  of  silver,  212,435  pounds  of  copper, 
and  779,709  pounds  of  load,  with  a  total  value  of  S7u7,838.  This  was 
a  total  increase  in  value  for  1908  of  $310,567.  There  were  35  pro- 
ductive deep  mines.  The  tonnage  was  66,147  short  tons.  As  com- 
pared with  a  production  of  33,481  tons  in  1907,  an  increase  of  32,666 
tons  was  shown.  Over  four-fifths  of  the  total  value  came  from  5 
mines,  the  Gem  Consolidated  Mines,  the  Specie  Payment,  the  Little 
Mattie^oup,  the  Sim  and  Moon  group,  and  the  Shafter  mine. 

The  Uem  Consolidated  Mines,  workea  through  the  Newhouse  tunnel, 
took  out  an  increased  tonnage  from  the  Freighter's  Friend  and  the 
Gem  Extension  mines.  The  ^eater  part  of  the  ore  was  milled  in  the 
company's  concentration  miU.  The  Specie  Payment  ore  is  tr^nted 
at  one  of  the  concentrating  mills  of  Idaho  Springs.  The  mine  is 
developed  by  a  tunnel  2,500  feet  long.  The  Littte  Mattie  Mmiug, 
Milling  and  rower  Company,  on  Chicago  Creek,  treated  most  of  its 
ore  in  the  plate-amalgamation  and  concentration  null  on  the  ground. 

The  Sol  Luna  Minmg  Company,  lessee  on  the  Sun  and  Moon,  sent 
an  increased  tonnage  through  the  Newhouse  tunnel  to  the  custom 
concentrating  mills.  The  Snafter  Mining  Company,  in  ^aoiah  Bar 
subdistrict,  has  an  incline  shaft  893  feet  deep,  with  a  4,700-foot 
crosscut  and  7,000  feet  of  drifts.  The  milling  ore  from  the  mine  is 
shipped  to  the  20-stamp  amalgamation  and  concentrating  mill  of  the 
Hudson  Reduction  Company  at  Idaho  Springs. 
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The  Big  Five  Ore  Reduction  and  Tunnel  Company  advanced  its 
tunnel  897  feet  in  1908  and  shipped  ore  to  smelters.  Milling  and 
smelting  ores  were  taken  out  of  the  Diamond  Joe,  Mona,  Castieton, 
Victor,  and  Trio  claims,  all  near  the  head  of  Virginia  Canyon.  The 
Silver  Age  and  Franklin  claims,  near  the  Gem  Consolidated  mines, 
were  worked  by  lessees.  The  Humboldt  Mining  and  Tunnel  Com- 
pany, at  the  head  of  Chicago  Creek,  treated  ore  in  its  mill  on  the 
ground.  The  Freeland  Company  shipped  a  little  ore  to  concentrating 
mills  and  smelters.  The  Stanley  Alines  Company,  on  Clear  Creek, 
milled  most  of  its  ore.  Ore  containing  gold,  silver,  copper,  and  lead 
was  shipped  from  the  Kitty  Clyde  mine,  on  the  west  side  of  Spring 
Gulch.  The  Lincoln  Mining  and  Milling  Company,  on  the  southwest 
side  of  Clear  Creek,  below  the  mouth  of  Trail  Creek,  milled  ore  pro- 
ducing gold,  silver,  and  copper.  The  Honest  John  Mining  Cfom- 
pany,  owning  the  Black  Ea^le  and  Yellow  Jacket  claims,  has  a 
vertical  shaft  585  feet  on  the  former  claim.  The  company  was 
ei^aged  in  completing  a  25-ton  amalgamation  and  concentrating 
mul.  The  production  of  the  Consolidated  Quito  Mining  and  Milling 
Company,  south  of  Idaho  Springs,  was  from  both  milling  and  smelting 
ores.  Trtie  Lucania  Tunnel  and  Mines  Company,  with  mines  in  botn 
Clear  Creek  and  Gilpin  coimties,  has  driven  4,209  feet  of  tunnel  from 
the  portal  on  Fall  Kiver  (Clear  Creek  Countv),  in  a  northeasterly- 
direction,  toward  Russell  Gulch  district,  in  Gilpin  Coimty.  A  small 
shipment  of  ore  was  sent  to  concentrating  mills  in  1908.  The  EJnda 
mine,  lyine  close  to  the  line  of  the  Lucania  tunnel,  was  worked 
during  the  last  three  months  of  1908,  and  ore  was  shipped  to  smelters. 
The  iOmaden  Mines  Company,  on  Fall  River,  about  2  miles  above  its 
mouth,  shipped  several  cars  of  silver-lead  ore  to  smelters. 

Montana  district. — The  Albro  mine,  near  Dumont,  was  the  latest 
producer  in  this  district  for  1908.  Small  producers  were  the  Lost 
Treasure,  the  Dictator,  the  Joe  Reynolds,  and  the  Millington  mines. 

Trail  Creek  district, — The  principal  mine  in  this  distnct  was  the 
Lamartine,  which,  like  the  Centurion  and  Donaldson  mines,  was 
worked  by  lessees.  At  the  close  of  the  year  the  Banner  Consolidated 
Mines  Company  took  over  the  Centurion  holdings  and  will  work 
both  groups  through  the  Rockford  tunnel,  which  has  tapped  the 
Donaldson  vein  at  a  depth  of  1,600  feet.  The  shaft  on  the  Donaldson 
is  down  600  feet.  Some  ore  was  extracted  from  the  niines  of  the 
Freeland  Extension  Mining  Company,  the  January  Mining  Company, 
the  New  Era  Mining  Company,  and  the  Poorman  Mining  and  Milling 
Company. 

Upper  Union  (or  Empire)  district. — There  were  3  productive 
properties  near  Empire  m  1908.  The  Empire  Tunnel  Company 
made  an  increased  production,  chiefly  of  ^old.  The  mine  or  the 
Empire  Mint  Company  and  the  Golconda  nune  produced  some  gold 
ore. 

Yankee  (or  Alice)  district.-^The  Alice  Development  Company, 
owning  the  Alice  mine,  which  is  said  to  contain  the  largest  bodv  of 
low-^ade  ore  developed  in  Colorado,  operated  the  mine  and  mill  in 
an  experimental  way  during  the  sutmmer  of  1908.  The  mill  is  a 
25-stamp  and  concentration  plant. 
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CONEJOS   AND   COSTILLA   COUNTIES. 

There  were  no  shipments  from  these  counties  in  1908.  The 
Colorado  Turquoise  Mining  Company,  at  La  Jara,  in  Conejos  County, 
reported  development  work  on  its  property. 

The  Mountain  View  Mining  ana  Milling  Company,  at  Russell,  in 
Costilla  Ooimty,  also  reported  development  work. 

CUSTER   COUNTY. 

The  value  of  the  output  from  Custer  Coiinty  in  1908  showed  a 
decrease  of  $11,934.  From  7  properties  there  were  produced  $7,183 
in  gold,  13,156  oimces  of  silver,  a  nominaj  output  of  copper,  and 
120,330  pounds  of  lead.  There  was  a  slight  increase  in  the  value  of 
^old  ]>r()duced  and  in  the  quantity  of  lead,  but  the  quantity  of  silver 
fell  off  about  one-half.  The  production  for  1909  promises  to  be 
greater  than  for  some  time  past. 

In  1908,  there  were  3,256  tons  of  siliceous  ore  treated  or  shipped  to 
smelter,  with  an  average  value  per  ton  of  $3.62  in  gold  and  silver. 
Of  lead  ore  444  tons,  valued  at  $5.33  per  ton  in  gold  and  silver,  were 
shipped. 

The  Gladstone  Reduction  Company,  at  Querida,  on  the  Bassick, 
and  the  Bull  Domingo,  at  Silver  Cliflf,  were  the  principal  producers. 
At  the  beginning  of  1909  the  capacity  of  the  Gladstone  cyanide 
tailings  plant  was  increased  to  60  tons  per  day.  Several"^  small 
properties  near  Silver  Cliff  were  worked.  These  included  the  Major, 
Augusta,  Bismuth,  King  of  the  Carbonates,  Ben  West  Hill,  ami 
IIoT-nsilver.  The  Gevser  Silver  Mining  Company^  in  the  process  of 
oj)oniTi<r  ui>  the  old  (levsor  ]>r()i)crty,  made  a  small  trial  shipment. 
This  mine  has  the  (loe])Vst  shaft  in  the  State. 

The  Marion  Minos  and  Mills  Company,  at  Fairview,  completed  a 
lOO-ton  concentrating  mill.  The  mine  is  o]>ened  by  a  short  timnol. 
Th(^  Custer  Mining  C()m])any,  owning  the  Dakota  Bill,  CamplK»H. 
and  othor  claims,  and  a  ccmccntrating  mill  at  Westcliffe,  did  consider- 
ai)l(»  devolo])ment  work.     At  Use  the  Terrible  mine  was  unwatered. 

DOLORES    COUNTY. 

Dolores  County  in  lOOS  produced  11,024  short  tons  of  ore,  contain- 
ing S.S7,2.SS  ill  gold,  10.S,r)()3  ounces  of  silver,  42,495  pounds  of  c<n)|>er. 
n(Mirlv  a  million  pounds  of  lead,  and  about  half  as  much  zinc,  with  a 
t(>tariiietal  value  ()fS193,2Sl,  an  incroas(M)yor  that  ()f  1907  of  8136/2.52. 
Thoiit^h  there  were  but  5  producing  minos  in  1908  as  compared  witli  S 
in  19(77,  there  was  a  marked  increase  in  the  i)n>duction  or  gold,  silver, 
lead,  and  zinc.     The  only  fallin<r  oil*  was  in  copper. 

There  w(Mv  9,.S81  tons  of  ore  treated  in  concentrating  mills,  with 
an  averatre  value  in  gold  and  silver  in  \\\o  concentrates  produced  of 
$23.91,  and  1  ,(>4.S  tons  of  crude  ore  were  shipped  to  the  smelter,  with 
an  average  value  in  gold  and  silver  of  S:is.2<>. 

Lo?i(  Cone  (lisirlct.-  -The  i)rincij)al  mine  in  this  <listrict  is  the  Emma 
mine,  the  ore  of  which  runs  fairly  high  in  gold  and  silver.  The  Mil- 
waukee (fold  Mining  Company,  which  closed  down  in  December,  1907, 
did  not  operate  in  190S.     There  is  a  lO-stamp  mill  on  the  property. 

Pioneer  {or  Hico)  distrivf.  This  old  camp  experience<l  a  revival  In 
1908.     Botli  company  management  and  lessees  on  several  properties 
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took  out  five  times  as  much  ore  as  in  1907.  The  heaviest  producer 
was  the  United  Rico  Mines  Company.  Most  of  the  ore  was  milled  in 
the  Pro  Patria  separation  and  concentrating  mill  and  produced  a 
high-grade  lead  and  zinc  concentrate.  After  the  destruction  of  the 
mill  by  fire  in  October  a  considerable  quantity  of  crude  lead-silver  ore, 
with  an  appreciable  assay  in  gold,  was  sent  to  the  smelter.  The 
development  of  the  propertv  was  actively  continued.  Shipments 
during  the  year  were  from  the  ore  body  discovered  in  1907  on  the 
General  Sheridan  claim.  Two  tunnels,  one  1,700  feet  long,  and  one 
1,600  feet  long,  280  feet  apart  vertically,  open  this  property.  Some 
copper  ore  was  shipped-  from  the  Blue  Bell  and  the  Fourth  of  July 
properties.  Lessees  on  the  Swansea-Newman  shipped  to  Durango 
several  cars  of  ore  containing  gold  and  silver. 


EAGLE    COUNTY. 

Mine  production  of  gold,  silver,  and  associated  metals  in  Eagle  County,  Colo.,  in  1907 

and  1908. 


Metal. 


Gold fine  ounces. 

Silver do. . . 

Copper pounds. 

Zinc do 


1907. 


1908. 


Increase  (+)  or 


Quantity.      Value.      Quantity.      Value.    '  Quantity.      Value, 


2,504.88 

70,586 

14,270 

193,690 

507,949 


153,641 

46,587 

2,854 

10,266 

29,969 


143,317 


2,812.09 
86,715 
66,141 
11,204 


958,131 

45,959 

8,731 

471 


+  217.21 
+  16,129 
+  51,871 
-182,486 
-607,949 


113,292 


+S4,490 

-  628 
+  5.877 

-  9,795 
-29,969 


-30,026 


The  value  of  the  mineral  production  of  Eagle  County  in  1908  shows 
a  decline  of  $30,025  as  compared  with  that  of  1907,  the  net  county 
decrease  in  value  being  slightly  greater  than  that  of  zinc.  There  were 
only  8  producing  mines  in  1908,  as  compared  with  14  in  1907.  There 
were  3,009  tons  of  ore  sold,  all  of  which  went  to  smelters.  The  value 
per  ton  of  ore  was  $19.29  in  gold  and  $15.27  in  silver,  a  total  of  $34.56 
m  gold  and  silver. 

Sattle  Mountain  district. — ^The  Bleak  House  mine,  usually  a  pro- 
ducer of  lead-zinc  ores  carrying  silver,  was  unproductive  in  1908.  Of 
the  13  producing  mines  in  this  district  in  1907  only  the  First  Chance, 
Grouna  Hog,  Pursey  Chester,  Whipsaw,  and  Wyoming  Valley  pro- 
duced in  1908.  The  Ben  Butler,  Rocky  Point,  and  Star  of  the  West 
mines  made  their  first  shipments  in  1908.  The  principal  mines  are 
the  First  Chance  and  the  Ground  Hog.  The  former  is  opened  by  an 
incline  tunnel  1,400  feet  long  and  the  latter  by  2  tunnels,  1,500  feet 
and  1,800  feet  long,  respectively.  There  was  also  shipped  from  the 
Ground  Hog  to  the  steel  mills  at  Pueblo  a  large  tonnage  of  iron-man- 
ganese ore.  The  ore  from  the  Rocky  Point  mine  was  chiefly  valuable 
for  copper,  silver,  and  gold.  The  Iron  Mask  mine  has  been  closed 
since  December,  1907.  The  erection  of  a  mill  was  started  at  the  close 
of  the  vear  1908. 

Fvl/ord  district, — ^There  was  no  work  done  in  this  district  in  1908. 

Hoty  Cross  district. — In  Holy  Cross  district  development  work  only 
was  reported.  The  South  Homestake  Mining  Company  spent  several 
months  in  development  work  on  the  South  Homestake  placer,  and 
expect  to  complete  the  equipment  for  hydraulicking  in  1909. 
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FKBMONT  OOUHTT, 


The  nominal  production  of  Frammt  Count)'  consisted  in  two  ^maU 

shipments  of  ore,  from  the  Boma  mine  at  ^Ybitehom  and  from  Goal- 
No  shipments  were  made  from  the  Red  Oulch  district  in  1 908  J    On 

the  Copper  Prince  property  and  on  that  of  the  Fremont  Copper  J^finea 

Company  development  work  was  oanied  on. 
No  shipments  were  made  from  the  Currant  Guloh  djataot,  aft  Park- 

dale.    The  Murray-Isabel  mine,  opened  by  a  810-foot  diaft,  did 

some  development  work. 

GlUnN  OOUNTT. 

Mine  production  of  ffold,  silver,  and  aeuciaimi  mtlak  m  OUphi  QwhUt,  Cbb.^  m  1907 

and  1908. 


Metal. 


1M7. 


Qnantity.     Valok 


VahMw 


Gold flneouzioes.. 

Silver do.... 

Copper pounds. . 


45,800.86 
200,847 
874,000 
611,000 


I0B8»48B 
188,100 
174,818 
88,886 


atoan 
isr.oM) 

flB6,8n 


^^m 


4flbMaai 


8»,MI 

90,8U 
•,781 


1,288,856 


-     8,818 


In  1908  Gilpin  County  produced  120,761  short  tons  of  ore,  as  com- 
pared with  STjSS?  tons  in  1907,  an  increase  of  32,874  tons.  -  The  num- 
Der  of  producing  deep  mines  was  110,  or  32  more  than  in  1907.  The 
placer  production,  always  small,  greatlv  decreased.  The  total  value 
of  the  production  decreased  because  or  the  decreased  production  of 
copper  and  lead  and  of  the  low  prices  paid  for  fidlver,  copper,  and 
lead.  The  production  of  gold  in  1908  was  $1,075,803,  an  mcrease 
of  $137,320  over  that  of  1907.  The  decrease  in  the  quantity  of  silver 
produced  was  not  marked,  but  the  decrease  in  value  was  considerable. 

The  output  of  both  gold  and  silver  from  lead  ores  increased,  but  the 
product  from  copper  ores  was  diminished.  The  gold  in  siliceous  ores 
increased,  but  the  silver  from  that  source  decre^ied. 

The  tonnage  of  siliceous  ore  mined  was  117,Q14  tons  in  1908,  an 
increase  of  31,316  tons.  The  copper  ores  decreased  from  1,880  tons 
to  1 ,329  tons,  but  the  lead  ores  increased  from  309  tons  to  2,418  tons. 

The  average  value  per  ton  of  siliceous  ore  in  gold  and  olver  was 
$9.39,  of  which  $8.72  was  for  gold. 

During  1908  there  were  treated  at  the  stamp  amalgamation  mills 
in  Black  Hawk  and  Idaho  Springs  97,938  tons  of  ore,  and  the  bullion 
saved  on  the  plates  was  valued  at  $263,671  in  gold,  an  averaee  of  $2.69 
per  ton,  and  $3,286  in  silver,  an  average  of  $0.03,  a  total  vanie  ingold 
and  silver  of  $266,957,  and  an  average  value  of  $2.72  per  ton.  From 
this  ore  treated  at  the  amalgamation  mills,  and  from  5,578  tons  of  ore 
sent  to  mills  for  concentration  only — a  total  for  both  classes  of  108,510 
tons,  or  85.7  per  cent  of  all  tonnage  produced — were  produced  17,182 
tons  of  concentrates,  valued  at  S308.223  in  gold,  an  average  of  f  17.96 
per  ton,  and  $46,492  in  sili^  a  of  $2.71  per  ton,  a  total 

m  gold  and  silver  of  $354,7  mm  of  $20.67  per  totu 
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There  were  recovered  from  the  total  milling  ore  $571,894  in  gold 
from  both  buUion  and  concentrates,  an  average  of  $5.52  per  ton,  and 
$49,778  in  silver,  an  average  of  $0.48,  a  total  in  gold  and  silver  of 
$621,672,  and  an  average  of  $6  per  ton. 

Crude  ore  shipped  to  smelters  amounted  to  17,245  tons,  valued  at 
$503,533  in  gold,  averaging  $29.20  per  ton,  and  $49,346  in  silver,  aver- 
aging $2.86  per  ton,  a  totalin  gold  and  silver  of  $552,879,  and  an  aver- 
age of  $32.06  per  ton. 

There  are  approximately  900  stamps  in  the  various  stamp  mills  in 
the  county. 

Progress  marked  the  year  in  Gilpin  County,  as  shown  by  the  in- 
creased tonnage  and  an  increase  in  gold  production.  At  Black  Hawk 
the  sampUng  works  and  the  stamp  mills,  with  a  few  exceptions,  were 
operated  to  their  full  capacity.  Several  important  discoveries  were 
reported  and  several  old  properties,  under  new  capital,  were  reopened, 
unwatered,  and  in  course  of  development,  increasing  the  aggregate 
tonnage  with  many  small  lots  for  testing  purposes,  f  robably  50  per 
cent  of  the  operators  in  Gilpin  County  were  lessees. 

Of  greatest  importance  to  the  future  of  Gilpin  County  was  the 
ratification  of  contracts  between  mine  owners  and  the  Newhouse 
Tunnel  Company.  The  Newhouse  tunnel  in  1907  had  attained  a 
distance  gf  17,000  feet  from  the  portal  to  the  Great  Manmioth  mine. 
Here  work  stopped  until  the  owners  and  operators  of  the  mines 
to  be  cut  by  the  tunnel  should  agree  upon  some  basis  of  royalty  to 
be  paid  the  company  for  extendmg  the  tunnel.  After  full  discus- 
sion the  matter  was  finally  adjusted.  A  royalty  was  fixed  at  25 
cents  per  ton  on  all  milling  ore  and  $1  per  ton  on  all  smelting  ore 
produced,  as  a  drainage  fee,  and  it  was  also  agreed  that  miners 
had  the  privilege  either  of  shipping  their  ores  t&ough  the  tunnel 
to  Idaho  Springs  or  hoisting  them  to  the  surface  and  sending 
them  to  the  mills  and  sampling  works  at  Black  Hawk.  In  December, 
1908,  work  was  resumed  on  the  tunnel,  the  objective  point  being 
the  Eureka  mine,  a  distance  of  5,000  feet  from  where  work  had 
ceased  in  1907.  This  tunnel  will  drain  the  Quartz  Hill  and  Gunnell 
Hill  properties,  long  idle  on  account  of  being  filled  with  water  at 
depths  of  from  1,500  to  1,700  feet,  which  in  the  majority  of  mines 
will  be  from  400  to  700  feet  below  the  depth  of  their  present  shafts. 
The  area  to  be  drained  is  credited  with  a  production  of  $55,000,000 
since  the  discovery  of  gold  in  the  region.  The  estimate  of  time 
required  for  the  completion  of  the  tunnel  is  twenty  months  from 
December,  1908. 

The  Gilpin  County  Chamber  of  Conmierce,  of  Central  City,  has 
recently  compiled  a  list  of  all  the  districts,  with  their  mines,  from 
the  county  and  other  records. 

"Like  all  other  mining  counties,  Gilpin  County  is  divided,  by 
somewhat  indefinite  lines,  into  mining  districts  having  local  names. 
These  names  appear  to  differ  with  mdividuals.  The  'old  timers' 
have  one  name  and  the  more  recent  arrivals  another  for  the  same 
section.  The  result  is  confusing,  unless  the  entire  list  becomes 
familiar."** 

Central  district, — This  district  embraces  the  vicinity  of  Central 
CSty.  There  was  a  small  production  from  the  Bull  of  the  Woods 
ana  Buckley  mines,  the  mines  of  the  Schoolhouse  Mining  and  Milling 

•  Tbe  Gilpin  County  Chamber  of  Commerce  folder.  Central  City,  1006. 
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Company,  and  the  Eldorado,  Huddleston,  Hunter  Extension,  and 

Troublesome  mines. 

Enterjyrise  district — ^The  Four  Mile  Gulch  Mining  and  Milling  Com- 
pany shipped  lead  ore  to  the  smelter  and  milling  ore  to  the  concen- 
trator. The  Clear  Creek  Mining  and  Milling  Company,  with  48  canvas 
tables,  2  Frue  vanners,  and  2  Wilfley  tables,  produced  concentrates 
containing  gold,  silver,  and  copper  from  mill  waste.  The  Jennie 
Blanche  and  the  Brack  Hollow  mines  produced  some  smelting  ore. 

Eureka  district — ^This  district,  west  of  Central  City,  embraces 
Gunnell  Hill  and  Eureka  and  Prosser  gulches.  There  was  an  in- 
creased production  in  1908.  The  German  Gold  Mining  and  Milling 
Company  operated  its  Bullion  mine  from  May  throu^  December. 
The  Concrete  mine,  as  well  as  the  Eureka  mine,  the  proposed  terminus 
of  the  Newhouse  tunnel,  were  in  operation  the  latter  part  of  the  year. 
The  mine  was  cleaned  out  and  retimbered.  Development  work 
was  confined  to  the  350-foot  and  450-foot  levels.  The  snaft  is  down 
560  feet.  The  Gold  Collar  mine  and  the  West  Whiting  mine  were 
worked  under  lease. 

Greijory  district. — This  district  embraces  Black  Hawk,  Gregory,  Bob- 
tail, and  Bat(vs  Hills  mines.  It  is  the  second  district  in  importance 
of  production,  the  first  being  Russell.  In  1908  there  were  14  mines 
which  prothued  37,268  tons  of  ore,  from  which  was  recovered 
$246,373  in  ^old,  30,771  ounces  of  silver,  198,707  pounds  of  copper, 
and  14,119  pounds  of  lead,  with  a  total  value  of  $289,504. 

Produeint^  nunos  in  this  district  were  the  Bates-German,  Dump, 
Chicajjo-Carr  and  Plymouth,  Gregory  Cj'^rus,  Nemaha,  New  National, 
Next  President,  O.  K.,  Ontario,  Rome  Gardner,  Running  Lode,  Sena- 
tor, and  iSloepy  Hollow. 

Tlio  diicafro-Cnrr  mine  was  worked  under  lease.  The  Fifty  Gold 
Minos  corporation,  opcTatin^i:  the  Gregory,  BobtaU,  Fiske,  Cook,  Mam- 
moth, an(l  (>lh(»r  properties  for  company  account  and  by  lessees,  made 
an  increas(Ml  pn)(lu('tion.  The  Cook  shaft  is  down  1,450  feet,  and  the 
Bohttiil  and  tlie  Fiske  shafts  are  each  down  1 ,400  feet.  The  plans  tor 
(hn'oJo])ni('nt  are  to  sink  on  the  ('ook  shaft  antl  to  extend  the  crosscut 
on  the  l,4()()-fool  Jevcl  of  the  Cook  shaft  to  the  Gregory  vein;  also,  to 
increase  the  mill  e<{uipnient  of  50  stamps.  The  ccmipany  has  made 
(»xtensiv(»  expi^inients  in  applyini^  cvanide  processes  to  the  low 
<^r{i(l(*  ores  of  the  count  v. 

I)urin<z:  th(^  Inst  tliree  nnHiths  of  the  year  the  Gre<jorv-Buell  Con- 
s()li(hitc(l  Mines  Conij)any  was  nnwaterinir  its  Buell  snaft  to  a  depth 
of  SOO  feet.  T\w  conij)any  mill  of  45  stamps  was  o]x*rated  continu- 
ously on  custom  ore.  The  XiMuaha  mine  was  worked  for  several 
months  (lurin<r  the  year.  The  Cireat  Bonanza  Mhiing  Company 
workcil  its  N<\\t  PresidcMit  mine  and  treated  the  ore  in  its  25-stamp 
mill,  i)rovi(lc(l  with  humpiu'r  tahles.  The  Aztec  Mines  Company 
(ieepcMied  its  shaft  on  the  ().  K.  j)ro])ert\  to  ()7;>  feet  and  took  out  ore 
whicii  was  mainly  treated  at  custom  mills  The  Gower  Mines 
Syndicati*  (Limited)  took  out  some  on*. 

lUuioh^  (\  nfral  (/isfrki. — This  district,  about  1  mile  south  of  Central 
City,  embraces  Illinois  and  Leavenworth  <xn Ic lies  and  the  east  p<ir- 
tion  of  Quartz  Mill.  Th(»  producintr  mines  ivportin^;  were  the  Alps, 
Delmonico,  Kast  Calhoun.  Last  Alissouri.  Great  ^lanunoth,  Kirk, 
Paola,  Quartz  Mill,  and  Wood.  The  Kirk  and  Wood  mines  are  known 
also  for  their  uranium  ores. 
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Lake  district. — This  district,  1  mile  southeast  of  Central  City,  and 
generally  known  as  Lake  Giilch,  includes  the  following  producing 
properties:  Justice,  East  Notoway,  Gulch,  and  Caledonia  mines. 
The  production  for  1908  of  this  district  has  been  included  with  that 
of  the  Russell  district,  in  order  to  compare  it  with  the  production  of 
1908. 

Nevada  district. — ^This  district,  embracing  the  vicinity  of  Nevada- 
ville,  is  the  tliird  largest  producing  district.  The  producers  in  1908 
were  the  Barnes,  Rome  Gardner,  First  National  Kansas,  Hubert 
Mines  Company,  Little  Pittsbuig,  Pyrenees  and  Nimrod,  Ralls 
Coimty,  and  San  Juan  and  CUmax  mines. 

Quartz  Valley  district. — This  district,  1  mile  north  of  Central  Citv, 
made  a  small  production  from  the  Hayseed  Tunnel,  George  W. 
EUery,  Spur  Daisy,  and  Robert  Emmet  nunes. 

RusseU  district. — The  Russell  district  Ues  southwest  of  Central  City, 
extending  to  the  Clear  Creek  County  Une,  and  is  the  most  important 
district  in  Gilpin  Coimty.  The  total  production  in  1908  was  59,071 
tons  of  ore,  from  which  were  producea  $614,411  in  gold,  128,226  fine 
ounces  of  silver,  339,629  pounds  of  copper,  and  210,571  pounds  of 
lead,  the  total  value  of  the  output  being  $736,045. 
•The  mines  in  the  district  in  1908  producing  precious  metals  alone 
were  the  Chase,  Federal,  Gulch,  Hillhouse,  Liflian,  Pewabic,  Trouble- 
some, Two  Forty,  War  Dance,  WelUngton,  and  Star  of  the  West. 
Mines  producing  copper  in  addition  to  gold  and  silver  were  the  Anchor, 
Argo,  East  Leavenworth,  East  Notoway,  Frontenac,  Hall,  Hampton, 
Ispara,  Jefferson,  Old  Town,  Pittsbuig^  Saratoga  and  Gaston,  and 
West  Notoway.  Mines  producing  lead  m  addition  to  gold  and  silver 
were  the  Adduddell,  Ancnor,  Dnnd,  and  Jefferson. 

The  shaft  on  the  Anchor  property,  of  the  Heame  Gold  and  Copper 
Company,  is  now  400  feet  deep.  The  Chase  mine,  with  a  500-foot 
shaft,  was  closed  in  March.  The  East  Leavenworth  shaft  was  sunk 
from  the  surface  267  feet  during  the  year.  The  Old  Town  mine  was 
worked  by  lessees.  Ore  from  below  the  1,500-foot  level  was  shipped 
through  the  Newhouse  tunnel,  and  ore  from  above  this  was  hoisted  to 
the  surface  and  shipped  to  Black  Hawk. 

The  Pewabic  ConsoUdated  Gold  Mines  Company  has  4  shafts  on  its 

Sroperty,  2  of  which  are  700  feet  deep.  The  company  operates  the 
Tew  York  50-stamp  mill  ^t  Black  Hawk.  The  War  Dance  mine 
produced  high-grade  tellurium  ore  in  1908.  Development  work  was 
done  on  the  claims  of  the  King  Bee  Gold  Mining  Company.  A  lateral 
was  driven  from  the  Wellington  mine  to  the  Newhouse  tunnel^  a  dis- 
tance of  400  feet,  and  794  feet  of  drifting  was  done  on  the  Wellington. 
There  was  considerable  work  done  also  on  the  Clifton  Bell^  Iron  Duke, 
Compensation,  and  Waterioo  claims.  On  the  Missouri  mine,  which  is 
opened  by  a  375-foot  shaft,  development  work  was  also  done  in  1908. 
Other  districts. — The  outlying  districts  in  Gilpin  County  are  the 
Vermilion  district,  4  miles  northwest  of  Central  City ;  the  Pine  district, 
7  miles  northwest  of  Central  City;  the  Independent  and  Union  dis- 
tricts, about  9  miles  north  of  Central  City,  embracing  Perigo  and 
Rollinsville,  Lump  Gulch,  and  Moon  Gulch  sections;  and  the  Hioenix 
district,  along  the  north  edge  of  the  coimty,  near  the  Boulder  County 
line. 

The  Ann  Rutledge  Gold  Mining  Company  and  the  Gulden  Sheaf 
mine  (both  in  Vermilion  district),  the  Evergreen  Gold  and  Coi 
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Mines  Company,  and  the  Oilpin  Independenoe  liianig  OomiNaiy  (both 
in  Pine  district),  were  small  produoero.  At  RoB&Difill6y  the  Perico 
Mines  Group  and  mill  were  worked  contnuioiuljrva^wlflN^  tne 
Penobscot  Mining  and  lifilling  CompaDj,  uiulqr  aiativie  devdopmeot, 
ran  its  null  at  inteirak. 

The  A.  K.  B.  Gold  Mining  and  MOling  Cbinpaa^,  at  BoDmavm 
the  Union  district,  produced  steadfly  in  the  kiter  part  of  190^    The 
ore  was  treated  in  the  10-stamp  milL    The  (Suaofiati  Ifining  and 
Milling  (>>mpany,  in  the  Phoenix  district,  treated  part  oi  itB  ore  m  the 
company's  mill,  and  sent  part  of  it  to  Black  Hawk. 

GSAND  oomrrr. 

Two  small  lots  of  ore  were  shipped  in  1908  from  thedrandlAke  and 
La  Plata  districts.  Several  properties  report  deyeloiwnept  and 
prospect  work. 

The  extension  of  the  Denyer.  Northwestem  and  Paoifio  Bailway 
C  Moffat  Boad  ")  through  Grand  County  hajnym  mooem  to  the  mines 
of  the  county  and  has  stimulated  some  actimy  in  pro^Meting. 


GUNNISON  COUNTT.* 

Mine  production  of  gold,  tUver,  and  OMtodaUd  mefolf  in 

1907  and  1908. 
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Metal. 

1907. 

».. 

"sssit^r 

Quantity. 

Value. 

Quantity. 

Vahia. 

Qnwttty. 

ValoB. 

Gold 

Silver 

SX::::::;: 

Zinc 

fine  ounces.. 

do.... 

pounds.. 

do.... 

do.... 

2,978.40 
27,277 
13.690 
120,226 
68.644 

961,669 
18,008 
2,738 
6,372 
4,050 

4,889.06 

28,664 

6,481 

327,613 

147,000 

+  i,aao.ai 

Its 

-    2,014 

:5g 

92.732 

186,617 

+  41,688 

a  For  a  brief  account  sec  Hill,  J.  M.,  Notes  on  the  economic  geology  of 
Colo.:  Bull.  U.  S.  Oeol.  Survey  No.  380,  1909,  pp.  21-40. 
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The  value  of  the  mineral  production  of  Gunnison  County  in  1908 
showed  an  increase  over  that  of  1907  but  does  not  equal  that  of  1906. 
In  1908  the  only  decline  was  in  the  quantitjr  of  copper  produced. 
There  was  a  marked  increase  in  the  quantity  of  gold  and  lead 
produced. 

Box  Canyon  district — The  Brant  Independent  Ifining  Oompany. 
operating  the  Camp  Bird  mine,  near  Bowerman,  made  a  decidea 
increase  in  output,  as  compared  with  that  of  1907.  The  10-etamp 
amalgamating  and  concentration  mill  was  in  operation  the  greater 
part  of  the  summer.     Most  of  the  gold  in  the  ore  was  cauffht  on  ibe 

Elates.     Some  crude  ore  and  concentrates  shipped  to  the  smelter 
rought  high  returns.    The  Abe  Lincoln  Mining  and  billing  CSom- 


§any  has  a  10-stamp  concentration  mill  on  its  propertjTf  ^ 
eveloped  by  4  tunnels,  aggregating  1,200  feet.    The  null  has  not 
been  operated  since  its  erection. 

Cochetopa  district — Lessees  on  the  Maple  Leaf  mine  at  SfllsviDe 
treated  ore  in  a  small  amalgamating  and  concentration  milL 
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EOc  Mountain  (or  Ruby)  district — ^There  were  3  productive  mines 
in  this  district  in  1908.  The  lessee  on  the  Lucky  Strike  mine  shipped 
a  considerable  amount  of  bullion  from  a  small  mill.  A  small  pro- 
duction was  made  by  the  Blaine  Mining  and  Reduction  Company 
at  Gothic.  A  10-stamp  mill  was  built  but  made  only  a  short  run. 
The  mine  is  opened  by  tunnels,  the  lowest  being  700  feet  in  length. 
The  Lehrritter  Mining  Company  shipped  to  smelters.  Much  ore  could 
not  be  shipped  because  of  the  deep  snow  during  the  last  months  of 
1908. 

Gold  Brick  district. — ^This  remains  the  leading  district  in  Gunnison 
County,  with  Tomichi  district  second.  The  Colorado  Smelting  and 
Mining  Company,  operating  the  Gold  Links  mine,  produced  bullion 
and  concentrates.  The  Grand  Prize  Mining  and  Reduction  Company 
shipped  some  gold-silver  ore.  The  Raymond  Consolidated  Mines 
Company  ran  its  20-stamp  mill  with  plate  amalgamation  and  Wilfley 
concentration  nine  montns  of  the  year.  The  adit  tunnel  is  2,300 
feet  long.  The  Belzora  Bassick  mine,  at  Ohio,  is  opened  by  2  tunnels, 
1,200  feet  and  1,300  feet  long.  Development  work  was  continued. 
The  adit  of  the  Carter  Mining  Company  was  driven  1,000  feet  and  is 
now  5,036  feet  long. 

Quartz  Creek  district, — ^The  Colorado  Quartz  Creek  Mill  Company 
made  a  short  run  with  its  10-stamp  concentrating  mill  built  during 
the  year.     Development  work  was  done  on  the  randora  mine. 

Rock  Creek  district — ^The  Black  Queen  mine,  at  Crystal,  was  worked 
for  a  month,  and  a  tonnage  of  ore  was  milled  at  the  company's  40-ton 
concentrating  plant  equipped  with  rolls,  tube  mill,  and  Wilfley 
tables,  and  run  by  water  power.  The  mine  is  opened  by  a  525-foot 
incline. 

Tin  Cup  district — A  small  shipment  of  bullion  was  made  bv  the 
West  Gold  Hill  Mining  Company.  The  Brunswick  Mining  and  Mill- 
ing Company  was  idle.  The  United  Colorado  Mines  Company,  whose 
property  is  situated  near  Dorchester,  on  the  Taylor  River,  drove 
248  feet  on  an  adit  that  now  measures  5,444  feet.  The  equipment 
consists  of  a  50-ton  concentrating  mill. 

Tomichi  district — ^The  output  rrom  this  district  showed  an  increase 
over  that  of  1907.  The  leading  producer  of  the  district  was  the 
Morning  Star  mine,  from  which  was  shipped  lead-zinc  ore,  carrving 
silver.  Some  lead-silver  ore  was  shippea  from  the  Doctor  and  from 
the  Morning  Glim  mines.  Development  work  was  done  on  the  mines 
of  the  Erie  Mines  Company. 


HINSDALE    COUNTY. 


Mine  production  of  gold,  silver,  and  associated  metals  in 

1907  and  1908. 

Hinsdale 

County y  Colo.y  in 

Metal. 

1907. 

1906. 

Increase  (+)  or 
decrease  (-). 

jQuantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces.. 

SUver do.... 

£Sr'::::::::;;::::;:::::'^To'':: 

Zinc do 

363.78 
50,109 
99,410 
1,204.628 
23,034 

17,520 
33,072 
19,882 
63,845 
1,350 

118.71 
29,496 
188,698 
280,465 

S2,454 
15,634 
24,906 
11,780 

-'245.07 

-  20,611 
+  89,288 
-924,163 

-  23,034 

-15,066 
-17,438 
-»-  5,026 
-62,065 
-  1,350 

125,678 

64,776 

-70,902 
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Hinsdale  Countyi  in  1908,  produced  980  short  tons  of  ore,  valued 
at  $64y776.  As  comparocl  with  the  output  of  1907^  this  was  a 
decrea8eof9|760  tons m quantity  and  of  $70,902  in  value.  Thero  wore 
10  DToductiTe  mines  in  1908  aud  9  in  1907.  There  was  a  decrease 
in  Che  quantity  of  e^eiy  metal  produced  except  copper,  j\il  the 
ore  was  shipped  to  smelt^rg,  and  averaged  in  value  $<55.80  per  too, 
of  which  S2.W  was  for  gold,  $15.95  for  silver ,  $25.42  for  copper,  and 
S12.02  for  lead. 

OaUna  dvftriet. — ^This  ife  the  chief  district  in  Hinsdale  County. 
The  yield  from  7  mines  in  this  district  was  by  far  the  bulk  of  tfie 
county  production.  The  foremost  producer  in  1908  was  the  Frank 
Hougn  mine;  the  ore  carries  mainly  copper  and  silver.  Ore  cou- 
taining  gold,  silver,  and  lead  was  sldpped  from  the  Highland  Chmt 
mine.  Lead  ore  was  fiJhip}>ed  by  the  o^Tiers  of  the  Independence 
mine,  by  tlie  Pittsbuig  Metals  Minins^  and  Milling  Company^  and 
by  the  St.  Paul-Sulphuret  Consolidated  Mining  Conlpan3^ 

The  Hanna  Mining  and  Milling  Company  continuod  development 
work.  There  is  a  100-ton  concentrating  plant  on  thin  property. 
The  Hidden  Treasure  Mining  Company  %vas  idle  in  1908. 

Lake  district. — In  this  districty  m  1908.  iheze  was  a  metal  oi|t]nit 
valued  at  only  $7,530,  as  compared  witn  that  of  S44|446  in  1907. 
There  was  a  very  small  tonnage  shipped  from  the  Old  Sol,  the  Fanny 
Fern,  and  the  Pelican  mines,  llie  Yellow  Miedicine  mine,  from 
which  there  was  a  large  tonnage  mined  in  1907|  was  idle  in  1908. 

HUEBFANO  AND  JSFFEB80M  OOUNmS. 

There  was  no  production  from  either  of  these  counties  in  1908. 
The  Copper  Bull  Mining  Company,  at  MaUchitCi  Huerfano  Coimty, 
is  openmg  a  deposit  of  low-grade  copper. 

In  Jefferson  County,  between  Golaen,  on  Clear  Creek,  and  Ever- 
green, on  Bear  Creek,  are  several  idle  copper  depoeitS|  on  some  of 
which  considerable  development  work  has  been  done  m  the  past.* 

LAKE   COUNTY. 

Mine  production  of  gold,  silver,  and  associated  metals  in  Lake  0Mm4f»  Colo,^  in  1907 

and  1908, 


Motal. 

1907. 

1906. 

^rssiti?*^ 

Quantity.  |     Value. 

1 

Quantity. 

Value. 

Qnantttr. 

▼■taai 

Gold flno  ounces.. 

811ver do 

Copper pounds. . 

51.604.38 

4.154.913 

2.079,610 

32.519.796 

37,412.374 

11,064.690 

2,742,243 

635,902 

1,723.549 

69.426.22 
2,893.496 
4.674,602 
10.«V4A.Q07 

Il,2»,440 

1,583,  «8 

617,QM 

826,  UB 

1,080,840 

-l,U7,4li 

Zinc pounds. . 

2,207,330  1  23,188,080 

8.273.714 

5.294,008 

-S,ffli^7Bi 

I 


The  low  prices  prevailing  in  1908  for  silver  and  the  base  metab 
caused  a  cessation  of  mining  in  the  silver-lead-zinc  properties  of 
Leadville.  Several  of  the  large  properties  which  had  doeed  in  the 
fall  of  1907  remained  closed  until  tne  end  of  the  year  1908.    Tlie 

a  Bull.  U.  8.  Oeol.  Survey  N<i.  Ilfl^  pt.  1. 1908,  p.  1S7. 
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**Gold  Belt''  properties,  carrying  gold,  silver,  and  copper,  mined  a 
larger  tonnage,  with  a  consequently  larger  yield  of  gola  and  copper 
from  the  camp. 

The  output  of  zinc  from  this  county  was  23,188,080  poimds,  as 
compared  with  37,412,374  pounds  in  1907.  The  A.  Y.  and  Minnie 
mine,  a  large  producer  of  zinc  in  1907,  was  closed  during  1908  until 
October.  The  Iron  Silver  Company,  the  largest  producer  of  zinc  in 
the  county  and  State,  shipped  zinc  ore  from  its  Tucson  mine,  but 
its  Moyer  mine  was  closed. 

Lake  County,  in  1908,  ranked  second  to  Teller  County  in  value 
of  production  and  third  in  tonnage.  The  tonnage  was  18  per  cent 
and  the  value  was  nearlv  17  per  cent  of  the  respective  state  totals. 
Lake  County  was  again  first  in  the  production  of  silver,  copper,  lead, 
and  zinc,  and  in  the  production  of  gold  it  followed  after  Teller,  San 
Miguel,  and  Ouray  counties. 

•Of  the  State's  total  output.  Lake  County  produced  32  per  cent 
of  the  silver,  38  per  cent  or  the  lead,  47  per  cent  of  the  copper,  and 
77  per  cent  of  the  zinc. 

In  1908,  61  properties  yielded  a  tonnage  of  408,711  short  tons, 
as  compared  with  70  mines  and  a  tonnage  of  631,273  short  tons  in 
1907.  In  quantity  the  decrease  in  tonnage  was  222,562  tons,  and 
in  total  average  value,  at  average  metal  prices  in  1908,  the  falling 
off  was  from  $13.10  per  ton  to  $12.95  per  ton. 


Classification  of  Leadville  ores. 

Quantity. 

Percent- 
-  age. 

Siliceous. 

.  Gold-silver 

Short  tons. 
25,741 

6 

Total  siliceous 

26,741 

6 

rZino-iron-lead  (tine  blende— pyrite,  with  a  little  galena) 

95,306 
151,284 

23 

Sulphide. 

•  tlron  (pyrite,  with  a  little  copper,  gold,  silver,  and  lead) 

37 

Total  sulphide 

246,590 

60 

rLead 

24,616 
111,764 

6 

Oxide 

-  \Tmn.mHrganASA  (silvAr).  .                             

28 

Total  oxide 

136,380 

34 

Grand  total 

408.711 

100 

As  shown  by  this  table,  the  greatest  tonnage  from  Leadville  in 
1908  was  of  sulphide  ore.  The  chief  sulphide  ore  was  iron  pyrite, 
carrying  a  little  copper,  gold,  silver,  and  some  lead.  The  bulk  of 
this  went  direct  to  the  smelter.  The  tonnage  of  this  class  was 
151,284  short  tons,  or  37  per  cent  of  the  total  tonnage.  There  were 
also  95,306  tons,  or  23  per  cent,  of  zinc-iron-leaa-sulphide  (zinc 
blende — pyrite  with  a  little  galena).  Sulphide  ore  made  60  per 
cent  of  the  tonnage. 

The  higher  grade  of  zinc  sulphide  ore  was  shipped  direct  to  the 
zinc  smelters  without  concentration.  The  bulk  or  the  zinc  sulphide, 
however,  including  quite  a  tonnage  of  dump  ore,  was  separatea  mag- 
netically or  concentrated  at  Leadville,  Canon  City,  and  Denver.  The 
Western  Chemical  Company,  in  Denver,  was  the  only  plant  to  run  its 
wet  mill  for  the  further  concentration  of  the  middlings  produced  at 
the  separation  and  concentration  mills. 
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Next  to  the  pjrite  ore  the  aecond  largest  tonnage  was  of  iron 
oxide,  carryiiig  aoout  10  per  cent  of  manganese  and  alow  per  cent  of 
lead,  which  was  usually  paid  for  as  iron.  This  tonnage  amouTitetl  to 
111,764  short  toDs,  or  28  per  cent  of  the  total  tonnage.  I^ail  oxide 
ores  proper  amounted  to  24,616  tons,  or  onlj  6  per  eent  of  tiie  total 
tonnage. 

Siliceous  ore  carrying  gold  and  silTer  amounted  to  25^741  tons^  or 
6  per  cent  of  the  total  tonnage* 

In  the  subdivision  of  the  ores  of  the  State  on  a  prooeding  page 
the  siliceous  and  dry  ores  include  the  jrwufnaaganese  oxide  and  put 
of  the  iron-sulphide  ore  and  aggregate  232|e6Y  tona^.or  57  per  cent 
of  the  tonnage. 

Some  ore  contarning  native  gold  was  mined  inabvwal  of  the  Breeoe 
Hill  mines.  ^  — 

Of  both  classes  of  sulphide  ore  that  part  which  was  milled,  amount-, 
inff  to  85,200  tons,  or  21  per  cent  of  all  the  tonnage,  made  43,5/i7  tons' 
ofiead  and  zinc  concentrates,  which  contained  $27,274  in  gold,  161 ,589 
fine  ounces  of  silver,  146,063  pounds  of  copper,  4J6H,2ft9  pounds  of 
lead,  and  22,733,936  pounds  or  zinc.**  These  tiguresi  show  tin  average 
recovery  per  ton  for  tne  crude  ore  of  32  eonts  in  gold,  1 .90  fine  ounces 
of  silver,  2.8  per  cent  lead,  and  13.34  per  cent  zinc."  The  average 
assay  of  the  concentrate  showed  62  cents  in  gold,  3  J4  fine  ounces  of 
sUver,  5.5  per  cent  in  lead,  and  26.10  per  cent  in  zinc."  ■ 

The  tonnage  of  ore  sent  direct  to  the  smelter,  the  bulk  of  which  w  Jl 
the  oxide  and  siliceous  ores,  with  some  lead-iinc  ore  and  some  iron 
pyrite,  canyin^  copper,  lead,  gold^  and  silveri  was  828^11  tons,  or 
79  per  cent  of  all  the  tonnage.  This  tonnam  contained  $1|201 ,176  in 
gold,  2,731,908  fine  ounces  of  silver,  4,62iB,419  pounds  of  copper, 
14,882,708  pounds  of  lead,  and  6,895,093  pounds  of  spelter.  The 
average  theoretical  assay  of  the  smeltii^  ore  was,  therefore,  S3.71  in 
gold  and  8.44  fine  ounces  of  silver.  An  average  theoretical  assay  of 
the  lead ,  copper,  and  zinc,  based  on  the  total  tonnage  smelted,  has  no 
value,  as  much  ore  did  not  carry  lead,  a  greater  part  of  the  ore  did  not 
carry  copper,  and  but  little  was  reported  as  containing  zinc.  The 
14,882,708  pounds  of  lead  were  from  214,584  tons,  which  gives  an 
average  per  ton  of  3.47  per  cent  of  lead  in  alLore  smelted. 

The  Iron  Silver  Mining  Company,  usually  the  chiel  producer  in 
Leadville,  was  surpassed  in  1908  bv  the  Ibex  Mining  Company,  oper- 
ating the  Little  Jonnny  mine,  and  by  the  Yak  Company.  The  Moyer 
mine,  of  the  Iron  Silver  Company,  was  closed  during  the  year  and  the 
output  was  all  from  the  Tucson  mine  and  the  Ifoyer  dump.  The 
Ibex  Company's  jrield  in  1908  was  above  that  of  1907.  This  mine  is 
one  of  the  largest  in  the  State  in  point  of  jrield.  ^  A  good  recoveiy  was 
made  by  the  Leadville  District  Mining  and  Milling  Company  on  the 
dump  ore  of  the  Little  Johnny. 

The  Yak  Mining,  Milling  and  Tunnel  Company  continued  Tjgxiroiis 
work  throughout  1908  and  mined  the  largest  tonnage  in  LeiShille. 
The  value  of  the  companv's  yield  took  second  place  during  190B. 
Silver  represented  the  nighest  value  of  the  yield  from  tiie  nunea  of 
this  company,  with  zinc  second,  and  copper,  gold,  and  lead  in  the 
order  named. 


a  This  aznonnt  of  spelter  reeo\'pre(l  is  an  estlmete  based  on  80  p«  oeot  w 
64  per  cent  of  the  assay  saved  when  the  ore  is  milled  and  theoiiiiBltad.    ttla 
pounds  of  sine  contained  in  the  concentrate  IIVVBJM?  m 
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The  Yak  tunners  main  artery  reached  a  point  3  miles  from  the 
portal  by  January  1,  1909.  Other  branches  into  the  adjacent  terri- 
tory of  Iron  and  Breece  hills  make  several  more  miles  of  workings 
for  drainage  and  transportation. 

The  tonnage  from  the  mines  of  the  Western  Mining  Company  was 
less  than  that  of  1907.  All  the  ore  was  treated  in  the  Adams  mill,  a 
200-ton  concentrating  plant.  The  ore,  in  the  form  of  lead  and  zinc 
concentrates,  was  sold  to  lead  and  zinc  smelters.  The  shaft  on  the 
Wolftone  mine  is  down  1,170  feet;  on  the  Adams,  810  feet;  and  on 
the  Castleview,  800  feet. 

The  New  Monarch  Mining  Company  shipped  an  increased  tonnage 
of  gold-silver  ore  with  appreciable  values  in  lead  and  copper  from  the 
New  Monarch  and  Cleveland  mines. 

The  operators  of  the  Fannie  Rawlings  mine,  on  Breece  Hill,  shipped 
iron  sulphide  ore,  with  chief  values  in  f;old,  sUver,  and  copper. 

Lessees  on  the  Breece-Iron  mine  shipped  a  large  tonnage  of  oxide 
iron  ore  (with  a  trace  of  manganese),  with  values  in  gold  and  silver. 

The  A.  Y.  and  Minnie  mines  remained  closed  from  November,  1907, 
to  October,  1908.  The  production  during  the  last  months  of  1908 
materially  increased  the  output  of  lead  and  zinc  from  the  camp. 

Other  productive  companies  and  mines  of  note  were:  On  Breece 
Hill,  the  Highland  Chief,  the  Garbutt,  the  Humboldt,  the  Big  Four 
lease,  and  the  Luema  Mining  Company  (Valley  mine) ;  on  Iron  Hill, 
the  Terrible  Mining  Company  (Adelaide  mine),  the  Golden  Eagle 
Mining  Company  (Vinnie  mme),  and  the  Empire  Zinc  Company 
(Rubie  mine) ;  on  Fryer  Hill,  the  Dunkin,  Matcnless,  Boreel  Mining 
Company,  and  Little  Sliver;  on  Rock  Hill,  the  La  Plata  Mining  Com- 

Eany,  the  Nisi  Prius,  and  the  New  Emmett  Mines  Company;  on  Car- 
onate  Hill,  the  Morning  and  Eveni^  Star ;  in  the  Down  Town  dis- 
trict, the  Midas  Mining  and  Ijeasing  Company  (Coronado  mine) ;  the 
Favorite,  in  Iowa  Gulch ;  and  the  Halcyon  Mining  Company  (Silent 
Friend  mine),  in  South  Evans  Gulch. 

LA   PLATA   COUNTY. 

From  2,408  short  tons  of  ore  there  were  produced  in  1908  in  La 
Plata  County  4,900.39  fine  ounces  of  gold,  valued  at  $101,300,  and 
71,487  fine  ounces  of  silver,  valued  at  $37,888,  a  total  value  of 
$139,188.  As  compared  with  1907,  the  decrease  in  the  value  of  the 
output  was  $416,834.  Shipments  were  made  by  9  companies,  as  com- 
pared with  7  in  1907,  but  there  was  a  decreased  tonnage  from  the 
important  mines  of  the  county  in  1908. 

The  May  Day,  Valley  View  (including  the  Idaho),  and  Tomahawk 
mines  were  worked  steadily  and  from  all  of  them  high-grade  ore  was 
shipped.  Ore  was  also  sent  out  from  the  Small  Hopes,  Volcanic, 
Gola  Dollar,  Graves,  Little  La  Plata,  and  Bonnie  Girl  mines.  On  the 
Bonnie  Girl  property  is  a  50-stamp  amalgamation  mill. 

The  Boren  Gmch  Mining  Company  has  oeen  developing  its  property 
steadily  since  1902.  Ore  has  oeen  placed  on  the-  dump  and  it  is 
reported  there  is  enough  blocked  out  to  warrant  the  building  of  a 
mul.  Development  work  was  reported  on  the  White  Diamond  mine. 
The  Lucky  Four,  a  producer  in  1907,  was  idle  in  1908. 

Nearly  all  the  ore  was  shipped  to  smelters.  The  average  value  per 
ton  was  $42.07  in  gold  and  $15.73  in  silver,  a  total  of  $57.80  per  tap 
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MINERAL  RESOURCES. 


MINERAL   COUNTY. 

Mine  production  of  gold ^  silver ^  and  associated  metals  in  Mineral  County ^  Colo.,  in  1907 

and  1908. 


Metal. 

[ino  ounces.. 

do.... 

pounds.. 

do.... 

1907. 

1906. 

1 

Iiicffease(+)orde- 

creaae(-> 

Quantity. 

Value. 

Quantity. 

Value. 

Quabtity. 

Value. 

Gol<I 

Sllvor 

Lead.... 
Zinc 

6,705.04 

870,456 

10,656,962 

1,838,136 

$117,946 
574,501 
564,819 
108,450 

5,750.67 

725,602 

1,731,987 

1,100,107 

$119,063  1 
384,569  > 
72,743  1 
51,705 

+       54.08 

-  144,854 
-8,924,975 

-  738,029 

+  $1,117 
-189,932 
-492.076 
-  56,745 

1,365,716 

628,060 

—737,636 

The  value  of  the  metallic  production  from  Mineral  County  in  1908 
was  46  per  cent  of  that  of  1907.  The  greatest  decrease  was  in  the 
output  of  load,  which  fell  from  10,656,962  pounds  to  1,731,987 
j)oun(ls,  a  decline  of  84  per  cent.  The  silver  yield  showed  a  decrease 
of  only  17  per  cent,  though  siliceous  ore,  the  main  source  of  silver  in 
1907,  fell  oir  25,412  tons,  or  85  per  cent,  and  lead  and  lead-zinc  ores 
fell  ofl*  88,240  tons,  or  51  per  cent. 

Of  the  total  toimage  of  61,131  tons  mined,  over  one-half  was  milled, 
and  the  rest  was  sent  to  smelter  as  crude  ore.  The  total  average 
value  of  the  ore  mined  is  represented  by  the  following  theoretical 
assay  for  the  county,  based  on  the  returns:  Gold,  0.094  ounces; 
silver,  11.87  ounces;  lead,  1.42  per  cent;  zinc,  0.89  per  cent — an 
avera<i:e  value  for  190S  of  SI 0.27  per  ton.  In  1907,  the  total  average 
value  of  the  ore  was  813.01. 

Only  7  mines  were  productive  in  1908,  as  compared  with  10  in  1907. 
The  Creedc*  United  Gold  Mines  Company  was  idle  during  the  year. 
The  Del  Monte  Leasin<j:  Company  was  the  largest  producer,  shipping 
crude  lead-silver  ore. 

Th(»  AuK^thyst  Mining:  Company  treated  its  sulphide  ores  in  its 
lOO-ton  conecMitration  ])lant.  The  mine  has  an  incline  shaft  1,450 
f(M't  (1('(^|).  Other  producers  of  carbonate  ore  were  the  Bachelor 
Mining'  C()in|)any,  Commodore  Miiung  Company,  Alpha  and  Nelson 
iiiiues,  and  {\\v  Monte  Carlo  Oold  and  Silver  Company  from  the 
Cliainj)i()n  mine.  The  Kid<re  and  Mexico  Mming  Company  was  idle 
ill  l'M)S. 

MONTKZUMA    COUNTY. 

Tli(M(»  was  OIK*  small  slii|)ment  fnmi  the  Mancos  section  in  Monte- 
zuniM  County  in  HIOS.     TIk*  production  has  l)een  combined  \iith  that 

of  S;i;j:iia('li('  nnd   Rio  (irande  counties. 

OIUAY    COrNTY. 

Mint   iMiiihirlinn  nf  ijnhl,  sHrrr,  nnd  tissiuiati d  tn4 tnis  Itt  Ournij  (^oiinty.  Colo.^  in  19^1? 

nnd  /.''O.v. 


SiK.- 

rni.|.,.i 
/in...   . 


«^i:iiili!y. 


V.ilii... 


<^i-.mtity. 


Incr«v«!«»  ( -^  ^  or  <if»- 
Valiio.        QuantUy.       Value. 


.•...I'l,.'.  in-.vNin)  >j..'i:,.(r«i  •K.i.^L'i;     s-j.(l's.»:o<  IS.tiCT.T-;    -S3»'i,351 

.[..  .r..'.;.i'.'  .?;{■.'. u.{  ■!i:..(»7i»         '_M'.».'.»*»7  -     »i2.5.M   -    I2.«rti 

|..Miri-l.  Jin  ;.'(»  sJ.l-il  l.iil'.».'>74           1.<I..'»'*-1  -     dOS.Sr^  .-♦-     52.440 

.It'  .;.!'»•..'•■.*'  Is.-.  ;i;;«>  l.<.7r,.4ll            7n.;;ii7  -  I.klM.MT  —  1U.9T2 

.1.1  .;n.jn.-  i.7'M    -       ;iO,4()7    -       1.7M 


.'.M«..«.W!) 


2.-l.W.«'3'V     |l  463.353 
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Ouray  Count j,  one  of  the  '^San  Juan''  counties,  was  one  of  five 
in  the  State  which  made  a  production  of  over  $2,000,000  in  1908,  and 
ranked  third  in  production  of  gold  and  fourth  in  total  metallic  pro- 
duction. The  yield  of  gold  alone  in  Ouray  County  was  $2,028,698, 
and  the  total  metallic  value  was  $2,453,636,  a  decrease  of  $463,353, 
compared  with  total  value  of  1907.  The  major  part  of  the  decrease 
was  in  gold  production,  and  the  rest  mainly  in  the  lead  yield. 

The  tonnage  of  ore  sold  or  treated  in  1908  was  96,493  short  tons, 
as  compared  with  96,662  tons  in  1907.  There  were  21  productive 
mines  in  1908  and  25  in  1907.  The  average  total  value  per  ton  in 
1908  was  $25.43,  as  compared  with  $30.18  in  1907.  The  average 
value  per  ton  in  gold  was  $21.02. 

The  tonnage  of  siliceous  ore  decreased  from  91,763  short  tons  in 
1907  to  90,741  in  1908;  of  lead  ores,  from  1,677  tons  to  248  tons;  of 
copper-lead,  from  2,549  tons  to  768  tons;  whereas  copper  ores 
increased  from  578  tons  to  4,715  tons. 

During  1908  there  were  treated  at  gold  and  silver  mills  89,631  tons, 
and  the  bullion  contained  $1,707,332  in  gold,  an  average  recovery  per 
ton  of  $19.05,  and  $24,391  in  silver,  an  average  recovery  of  27  cents 
per  ton,  a  total  value  in  gold  and  silver  of  $1,731,723,  and  an  average 
value  of  $19.32  per  ton.  From  the  same  ore  treated  at  amalga- 
mating mills  were  produced  also  8,125  tons  of  concentrates,  valued 
at  $262,923  in  gold,  an  average  value  of  $32.36  per  ton,  and  $105,166  in 
silver,  an  average  value  of  $12.94  per  ton,  a  total  in  gold  and  silver  of 
$368,089,  an  average  of  $45.30  per  ton.  The  value  of  both  bullion 
and  concentrates  recovered  from  the  milling  ore  was  $1,970,255  in 
gold,  an  average  of  $21.98,  and  $129,557  in  silver,  an  average  of  $1.45 
per  ton,  a  total  in  gold  and  silver  of  $2,099,812,  and  an  average  of 
$23.43  per  ton  for  all  ore  milled. 

Crude  ore  shipped  to  smelter  amounted  to  6,862  tons,  valued  at 
$58,443  in  gold,  averaging  $8.52  per  ton,  and  $90,430  in  silver,  aver- 
aging $13.18  per  ton,  a  total  in  gold  and  silver  of  $148,873,  and  an 
average  of  $21.70  per  ton. 

Sn^ds  district. — The  production  from  this  district  was  not  up  to 
the  large  figures  of  1907.  The  output  of  the  Camp  Bird  mine  for  the 
calendar  year  1908  did  not  equal  the  yield  for  1907,  though  it  was 
still  the  largest  producing  mine  in  the  State.  This  mine  is  developed 
by  2  tunnels,  2,071  feet  and  979  feet  in  length,  and  a  shaft  937  leet 
deep.  A  60-stamp  plate-amalgamation  mill,  with  concentration,  and 
a  cjranide  plant  for  tailings  comprise  the  milling  plant.  The  Atlas 
Mining  and  Milling  Company's  output  for  1908  was  below  that  of 
1907.  An  adit  tunnel  of  2,000  feet,  with  drifts  east  and  west,  opens 
tliis  property.  During  the  year  30  additional  stamps  were  added  to 
the  old  mill  of  10  stamps.  The  Revenue  Tunnel  Mines  Company, 
under  lease,  surpassed  its  jdeld  of  1907.  The  Torpedo-Eclipse  Mining 
Company  made  a  small  shipment  in  the  course  or  development  work. 
The  company  is  erecting  a  10-stamp  amalgamating  and  concentration 
mill.  The  mine  is  developed  by  5  adits,  aggregating  2,470  feet  in 
length. 

Pa^uin  district. — The  Newsboy-Slide  was  the  only  productive  mine 
in  this  district,  and  was  operated  during  the  entire  year.  The  ore 
carries  values  in  gold,  silver,  and  lead. 

Red  Mountain  district. — This  district  showed  an  increase  for  thi* 
year  1908,  mainly  due  to  the  operations  of  the  San  Antonio  Min 
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Companji  which  shipped  a  lane  tonnage  of  copper  oiv^  cartrmg  gold 
and  silTer.    The  mine  has  a  waft  200  feet  de^'p.     Hii^  KoeJjIer  adit 


was  extended  850  feet.  The 
Smelting  Company  was  also 
Yankee  Girl  and  tne  Genesaee 


Red  Mountain  Railway,  Mining  and 
a  producer  of  copper  ore,  from  the 
minea*  The  Genessee  mine  i&  opoed 
by  a  tunnel  5,000  feet  long,  and  the  Yankee  Girl  niine  by  a  .slmft  950 
deep.  The  Continental  American  Gold  Mining  and  Milling  Conipanr 
shipped  copper  ore  from  thd  Iron  City  mine.  The  MonO'Ealtfe 
Mmmg  and  Smelting  Company  operated  its  mines  eight  months  of  the 
year,  and  shipped  some  copper  ore. 

The  ^ater  part  of  the  copper  production  of  the  county  comes 
from  this  district. 

Vncampdhgre  district. — ^Theie  was  a  slig^  inm^saae  in  iliB  qqaatity 
of  lead  produced  in  this  district^  but  the  yahie  of  the  ttrtal  mfttallir 
output  was  much  below  that  of  1907.  The  laigMt  dacwMB  was  in 
the  production  of  eold. 

The  American  l^ettie  mine  greatly  increased  its  production.  Some 
ore  was  shipped  from  the  dump  of  the  Bachelor  mine,  and  lead  ore 
was  shipped  by  lessees  from  tne  Piieblo  mine.  Other  mine^  from 
which  small  shipments  were  made  were  tlie  Portland,  Grizzly  ^ear, 
O.  &  N.,  Cascade,  Jonathan,  John  L.,  Rock  of  Agea,  and  Uncle  Sam. 

PABK  OOUKTT. 

Mine  production  of  gold,  tilver,  and  OMtodtUed  mefolf  m  Pmh  Oommigt  Oohf  m  i907 

and  1908. 


I 


Metal. 

1007. 

1906. 

"ast^tv- 

Quantity. 

Value. 

Qmntity. 

Vahia. 

i^mm. 

ValoB. 

Ciold fine  ounces. . 

HIIv«T do.... 

CopiH^r pounds. . 

24,826.82 
111,215 

8613,216 
73,402 

90,840.88 
12,047 
87,106 

8480^808 

-8,9ei.« 

+  %2S 

-888,408 
-  87,017 
+    4.888 

IxMid do 

Zinc do 

1.0(i2,732 
:m,407 

66,325 
19,671 

-85^S 
+  14,M6 

662,614 

w,m 

-18^4» 

This  county  in  1908  produced  20,840.33  fine  ounces  of  gold,  valued 
at  $430,808;  12,047  fine  ounces  of  silver,  valued  at  SO^SSS;  37.106 
pounds  of  cop()er,  valued  at  $4,898;  495,985  pounds  of  lead|  valued 
at  $20,831,  and  728,000  pounds  of  zinc,  valued  at  134,216,  a  total 
vahio  of  $497,138.  This  was  a  decrease  of  $165,476,  as  compared 
with  the  value  of  the  outi)ut  for  1907.  The  tonnage  tieatea  was 
11,372  short  tons,  a  reduction  of  1,289  tons  for  1908.  The  greater 
part  of  the  ore  went  direct  to  smelters.  There  were  13^nKlucinig 
quartz  mines  and  7  placers  in  1908,  against  16  quarts  mines  andl 
placers  in  1907.  The  placer  production  for  1908  was  $12,066  in  gold, 
an  increase  of  $5,113. 

liuckskin  district, — The  value  of  the  metallic  production  from  this 
district  in  1908  was  five  times  that  of  1907.  There  were  4  producing 
mines  in  1908  and  3  in  1907.  Tlie  production  of  gold  and  silver  was 
greatly  increased,  and  the  district  began  to  produce  copper  and  kuad. 

The  Etna  Gold  Mining  Company  shipped  some  lead-dlveK  ore. 
The  Ruth  Manchester  Company  mined  a  large  tonnage  ttom  the  Im^ 
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clad  mine.  The  larger  part  of  this  was  sent  to  smelter,  and  the  rest 
was  miUed  on  the  ground  in  the  company^s  20-stamp  concentration 
mill.     The  mine  is  opened  by  a  300-foot  snaft  and  a  tunnel. 

Substantial  shipments  were  made  from  the  Kentucky  Bell  group. 
The  Paris  Mining  Company  ran  its  amalgamating  mill  for  some  time, 
all  the  product  being  m  bullion. 

Consolidated  Montgomery  district, — There  was  an  increased  produc- 
tion in  this  district  in  1908.  Shipments  were  made  by  the  Ling- 
Star  Mining  Company,  as  well  as  by  the  owners  of  the  Morning  Star 
mine,  and  the  Pmnacle  and  Russia  mines.  The  tunnel  in  the  last- 
named  mines  was  advanced  500  feet,  making  to  date  of  mine  report 
5,500  feet  of  workings. 

HaWs  VaUey  district. — A  small  shipment  was  sent  out  from  the  Rain- 
bow mine. 

HorsesTioe  district, — A  greatly  increased  tonnage  was  shipped  in 
1908  from  the  zinc  carbonate  deposits  of  the  Hilltop  mine.  This 
mine  was  reopened  in  1907,  after  many  years  of  idleness.  The  Platte 
River  Placer  Company  operate  the  most  important  hydraulic  mine 
in  the  county.  Lack  of  water  prevented  work  in  1908  except  for 
six  weeks. 

Mosquito  district, — The  output  of  this  district,  though  below  that 
of  1907,  was  over  four-fifths  of  the  total  metallic  production  of  the 
county  in  1908.     The  yield  was  from  4  deep  mines  and  1  placer. 

The  London  mine  maintained  its  place,  with  the  heaviest  produc- 
tion of  gold  and  lead  in  the  county.  This  mine  lies  at  the  nead  of 
Mosquito  Creek,  on  the  ridge  between  Leadville  and  Alma,  and  near 
the  county  lines  of  Lake  and  Park.  The  Butte  Mining  Company 
made  several  shipments  of  gold  ore.  Other  shippers  were  the  oper- 
ators of  the  Wheeler  mine  and  the  Winnie  mine. 

TarryaU  district. — The  Apex  Copper  Company,  of  Hayman, 
reported  development  work.  A  small  amount  of  placer  gold  was 
saved  by  hydraulicking  in  this  district. 

PITKIN    COUNTY. 


Mine  production  of  gold,  silver,  and  associated  metals  in  Pitkin  County,  Colo.,  in  1907 

and  1908. 


Metal. 

1907. 

1908. 

Increase  (+)  or 
decrease  (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity,    i     Value. 

1 

Gold,... 
SUver... 
CooDer. . 

fine  ounces.. 

do.... 

pounds.. 

do.... 

do.... 

28.01 

l,n9,446 

10,735 

12,235,230 

5,799,746 

1579 

1,134,834 

2,147 

648,467 

342,185 

26.03  i         »538 
1,041,700  ,    652,101 

1.98     -           $41 

-  677,746     -     582,733 

-  10,735     -        2,147 

Zinc.... 

7,668,060      317,850 
722,362        33,951 

-4,667,170     -    330,608 
—5,077,384     -    308,234 

2,128,212 

904,449 

-1,223,763 

1 

The  low  prices  of  silver,  lead,  and  zinc  were  very  seriously  felt  at 
Aspen  and  in  Pitkin  County  in  1908.  The  production  of  silver  for  1908 
was  1,041,700  fine  ounces,  valued  at  $552,101,  a  decrease  of  677,746 
fine  ounces  in  quantity  and  of  $682,733  in  value.  The  output  of 
lead  was  7,568,060  pounds,  valued  at  $317,859,  a  decrease  of 
4,667,170  pounds  in  quantity  and  of  $330,608  in  value.    The  qui 
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tity  of  zino  also  fell  off  6j,077,384  pounds.  No  copper  protluction 
was  reported,  although  thi|  smelters  sliow  a  small  extraction  of  cop- 
per from  the  ores  of  the  county.  The  production  of  gold  in  tnc 
county  was  insignifioant.  The  tonnage  sold  or  treated  in  1908  was 
133,408  short  tons,  a  deore^e  of  50,428  tons. 

Fitkin  County  in  1908  took  third  place  in  the  production  of  silver, 
with  San  Juan  County  a  olose  fourth,  though  for  many  years  Aspen 
has  been  a  olose  rival  of  Leadville  in  silverproduction,  *  In  the  pni- 
duction  of  lead  Leadville  was  first,  with  twioo  the  output  of  San 
Juan.    Pitkin  was  third.  

The  quantity  of  silver  reported  from  dry  ore,  most  of  which  carried 
less  than  4.5  per  cent  of  lead  and  had  a  mlioeous  or  limestone  gangiie^ 
was  530,928  nne  ounces.  The  source  of  silver  ore  of  next  importance 
was  lead-zinc  ores,  from  which  were  extracted  438,064  fine  ounces. 
The  rest  came  from  lead  ores  proper.  The  average  ajssay  in  silver 
and  lead  of  all  the  ore  treated  or  sold  was,  theoretically,  silver,  7.81 
ounces;  lead,  2.83  percent. 

Roaring  Fork  (or  Aspen)  district. — The  larger  mines  of  Aspen  were 
not  actively  worked  from  the  be^nning  of  1908  until  April,  wlien  the 
Smuggler  mill  was  started.  Neither  the  Smuggler  nor  the  Durant 
(which  is  owned  by  the  same  interests)  made  an  output  approaching 
that  of  1907.  The  production  from  the  Aspen  mine  was  aboiit  the, 
same  as  in  1907. 

The  Argentum-Juniata  Mining  Company  shipped  ooDsidflfible  sili- 
ceous silver  ore. 

Production  was  reported  from  the  Aspen  Fraction  and  AmArV^fin 
Fraction  mines.  The  operators  of  the  Spar  Conaolidated,  Bush- 
whacker, Morley  Zona,  and  Millinee  mines  shipped  silver-bearing 
lead  ores.  The  Millionaire  mine,  with  a  tunnel  6.500  feet,  the  Delia 
S.,  with  a  tunnel  6,000  feet,  the  FrankUn,  opened  by  a  tunnel  4,500 
feet  lon^,  all  produced  lead-silver  ores.  The  Mineral  Farm  Consoli- 
dated mine  was  worked  under  lease,  as  was  the  Leadville  mine.  The 
Mineral  Faim  has  an  incline  shaft.  Some  ore  was  shipped  from  the 
Good  Thunder  and  Celeste  claims  at  Tourtelotte  Paik.  The  Percy- 
La  Salle  mines  were  shut  down  during  1908. 

Lincoln  district. — During  the  last  two  months  of  the  year  the  Ruby 
Mines  and  Development  Company's  property,  located  in  the  south- 
east corner  of  the  county,  was  worked,  and  ore  was  sent  to  smelter. 
Thei*e  is  a  50-ton  concentration  mill  on  this  property.  The  woiirings 
consist  of  a  1 ,000-foot  tunnel  and  drifts. 

Columbia  (or  Ashcroft)  district. — ^The  Tam  O'Shanter-Montezuma 
Mining;  Company  developed  its  mine.  An  aerial  tramway  from  mine 
to  mill,  about  1  mile  long,  is  being  constructed.  A  50-tan  oaocen* 
trating  mill  was  nearly  completed  in  1908. 

RIO  GRANDE  AND  SAGUACHE  COUNTIES. 

Four  mines  in  Saguache  and  1  in  Rio  Grande  counties  prodooed 
ore  valued  at  less  than  $3,000.  A  small  shipment  of  gola  ore  was 
made  from  Summitville,  Rio  Grande  County. 

The  production  in  Saguache  County  in  1908  was  about  on»-tliiid 
of  that  of  1 907.  The  decrease  was  nearly  ail  in  silver,  the  prodactioil 
of  the  other  metals  remaining  as  in  1907.  A  car  of  ore  was  shipped 
from  the  Independence  mine,  at  Crestone,  in  the  Baca  land  grant.. 
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In  the  Embargo  district,  in  southern  Saguache  County,  just  across 
the  line  from  Rio  Grande  County,  small  shipments  were  made  from 
the  Golden  Income  mine  and  the  Last  Reliei  mine. 

In  the  Bonanza  district  a  few  cars  of  lead-silver  ore  were  shipped 
from  the  Antoro  mine. 

ROUTT   COUNTY. 

There  was  very  little  difference  in  the  values  of  the  metal  produc- 
tion in  Routt  County  in  1907  and  1908,  the  increase  for  1908  being 
only  $573.  The  total  value  of  the  output  was  $5,865,  of  which  $5,207 
was  in  gold  and  $658  was  in  silver. 

Hdhn's  PeaJc  district. — A  little  high-grade  ore  was  sliipped  from 
the  Royal  Flush  group  by  the  Hahn's  Peak  Gold  Mining  and  Milling 
Company.  The  property  is  opened  by  a  shaft  600  feet  deep  and 
tunnels  aggregating  2,972  feet. 

Placer  operations  in  1908  were  mainly  confined  to  hydraulic  work 
on  the  Blackburn  placer  and  dredging  on  the  Centennial  placers  by 
the  lowa-Hahn's  Peak  Gold  Mining  Company.     There  were  a  num-  • 
ber  of  small  producers. 

Small  placer  operations  were  carried  on  in  the  Four  Mile  and  Lay 
districts.  In  the  latter  the  Housel-Melvin  Mining  Company  began 
hydraulic  work. 

SAN   JUAN    COUNTY. 

Mine  production  of  gold ^  silver^  and  associated  metals  in  San  Juan  County,  Colo.j  in 

1907  and  1908. 


ICetal. 

1907. 

1908. 

Incroaso  (+)  or 
decrease  (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

GoM fine  ounoes. . 

Silver do.... 

Copjoer pounds.. 

Zinc.'.'.'."!.!!...! do.... 

46,814.03 
1, 175, 176 
2,450,280 
12,483,507 
237,677 

1967,732 

775,616 

490,056 

661,626 

14,023 

48,269.74 
1,004,287 
2, 282,  •'38 
8,402,569 
10, 131 

1997,824 

532,272 

301,321 

352,908 

476 

+  1,455.71 

-  170,889 

-  167,542 
-4,080,938 

-  227,546 

+$30,092 
-243,344 
-188,736 
-308,718 
-  13,547 

2,909,053 

2,184,801 

—724,252 

The  value  of  the  metallic  production  in  San  Juan  County  in  1908 
showed  a  decrease  of  $724,252  as  compared  with  that  of  1907,  but 
an  increase  over  that  of  1906.  With  the  exception  of  gold,  there 
was  a  decrease  in  yield  of  all  the  metals.  The  output  of  lead  showed 
the  greatest  decline,  from  12,483,507  pounds  to  8,402,569  pounds,  a 
difference  of  4,080,938  poimds. 

San  Juan  County  continues  to  be  second  to  Lake  Coimty  in  the 
production  of  copper  and  lead,  the  yield  in  each  case  being  less  than 
one-half  of  the  output  of  Lake  County. 

The  tonnage  of  siliceous  ore  mined  was  180,487  short  tons,  as 
compared  with  187,242  in  1907,  a  decrease  of  6,755  tons.  The  copper 
ores  decreased  from  10,063  short  tons  to  2,149  tons,  the  lead  ores 
from  35,201  tons  to  19,513  tons,  and  the  copper-lead  ores  decreased 
from  3,133  tons  to  494  tons. 

The  average  value  per  ton  of  siliceous  ore  in  gold  and  silver  was 
$6.89,  of  wmch  $5.19  was  gold;  of  copper  ores,  $24.24,  of  whio* 
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S3.36  was  gold;  of  lead  oresj  $11.75,  of  wkicli  $2.70  was  gold;  and 
of  copper-lead  orea,  S10.70|  erf  which  $1.91  was  gold. 

Dunns  1908  there  were  fe-eated  at  gold  aiul  silver  iiiilli  120,862 
tons,  and  the  bullion  amountoil  to  1387,459  in  g^^ld,  ^n  nverage  of 
$3.21  per  ton,  and  $2,361  in  silver,  an  tivertige  or  2  cents  per  ton^  a 
total  value  in  gold  and  aflyef  of  $389,810^  and  an  average  value  of 
$3.23  per  ton.  Flom  the  ore  treated  at  gold  and  ailver  nijlls,  and 
from  77,370  tons  sent  to  mills  for  concentration  only,  a  total  of 
193,232  tons  (97,8  per  cent  of  all  the  tonnage  mined)  were  produced 
37,346  tons  of  concentrates,  valuc^d  at  $584^759  in  gold,  an  average 
of  $15.66  per  ton,  and  $330^532  in  silver,  an  average  of  $8.S5  per 
ton,  a  total  in  gold  and  silYer  of  $915,291  and  an  average  of  $24.51 
per  ton. 

There  were  produced  from  the?  ore  to  both  classes  of  mills,  from 
both  bullion  and  concentrates,  $972»21S  in  gold,  an  average  of  $4.90 
per  ton,  and  $332,883  in  sUver,  an  average  of  $1,68  per  ton,  a  total   ■ 
m  gold  and  silver  of  $1,305,101,  and  an  average  of  $6.58  per  ton  {|^^ 
all  ore  milled. 

Crude  ore  shipped  to  smelters  amounted  to  4^1  tooB,  twtfntaiining 
$25,606  in  gold,  and  averaging  $6.81  per  ton:  tHWJNKI  in  ollvBr. 
averaging  $45.20  per  ton — a  totalingold  andauver  of  SS34,9S5,aiia 
an  average  of  $51.01  per  ton.  ^ 

The  average  value  m  1908  in  gold,  silver,  copper,  and  lead  of  the 
entire  tonnage  of  202.643  tons  was  $10.78,  of  wUoh  SAJB  was  for 

f^old,  $2.63  was  for  silver,  $1.49  was  for  copper,  and  $1-74  was  for 
ead. 

Mining  operations  on  the  part  of  the  regular  ahipping  oompanies 
of  San  Juan  Coimty  were  not  as  active  in  1908  as  in  1907.  The 
burning  of  the  Gold  Kin^  surface  buildines  in  June,  1908,  and  the 
wrecking  of  the  Iowa  null  by  a  snowsliae  in  March  lessened  the 
production  considerably.  The  Silver  Lake  mines  were  worked  with 
a  reduced  force  during  the  latter  part  of  the  year.  The  harsh  winter 
of  1908-1909,  with  the  closing  of  railroad  transportation  for  some 
months,  prevented  the  shipment  of  ore  and  concentrates  during  that 
time.    Tne  Ross  smelter  was' closed  diuing  the  entire  year. 

That  there  was  considerable  progress  in  the  county,  notwithstand- 
ing, is  shown  by  the  increase  in  number  of  producinj;  mines  to  42 
in  1908  from  27  in  1907.  The  production  from  new  shippers  was  in 
small  lots  taken  out  in  the  course  of  development,  and  tne  aggregate 
did  not  greatly  increase  the  output  for  the  county. 

Animas  district — ^There  was  httle  development  done  on  the  Aspen 
mine,  and  only  a  small  tonnage  was  milled  and  smelted.  The  ore  was 
milled  in  the  plant  of  the  Silver  Lake  mines.  The  Gkurfield  Smelting 
Company,  controlling  the  Silver  Lake  mines,  treated  a  slightly 
increased  tonnage  in  the  300-ton  concentrating  plant,  which  was 
completed  in  1907. 

The  Bullion  King  Mining  Company,  with  a  tunnel  4,000  feet  long, 
of  which  1,508  feet  were  dnven  in  1908,  shipped  a  smau  lot  of  ore  for 
test  purposes.  The  Congress  Gold  and  Oopper  Company  shipped 
several  cars  during  the  year.  The  Koss  Mining  and  Milling  Company 
made  two  large  mdl  runs.  Work  was  pursued  steadily  on  a  crooDCut 
tunnel  to  cut  the  Champion  vein,  550  feet  below  the  present  workings 
The  Hercules  Consolidated  Mining  Company,  with  a  100-ton  oonoofr- 
trating  plant,  made  a  greatly  increased  output.    A  smaUer  tannage  of 
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ore  was  treated  by  the  Iowa  Gold  Mining  and  Milling  Company  from 
the  Iowa  and  Tiger  claims.  The  plant  is  a  150-ton  concentrating  mill, 
with  crushers,  coarse  and  fine  rolls,  jigs,  Chile  mill  for  regrindinff, 
Wilfley  tables,  and  a  canvas  slimes  plant.  The  Iowa  mine  is  devel- 
oped by  a  tunnel  1,045  feet  long  to  tne  shaft,  which  is  250  feet  deep; 
the  Tiger  mine  by  a  tunnel  1,340  feet  long  and  a  shaft  375  feet  deep. 

The  Hamlet  Mining  and  Milling  Company,  with  a  50-ton  concen- 
trating mill,  was  operated  part  of  the  year.  Lead-silver  ore  was 
shipped  by  the  Little  Nations  Mining  Company  and  by  the  Gold 
Tunnel  and  Railway  Company.  The  latter  company's  100-ton  mill 
was  idle  the  entire  year. 

The  Contention  Mining  Companv's  property,  under  lease,  and  the 
mine  and  mill  of  the  Ola  Hundred  Mining  Company,  were  operated 
for  a  part  of  the  year.  The  latter  mine  is  opened  oy  3  adit  tunnels. 
The  mill  has  40  stamps,  amalgamating  plates,  and  concentrators. 
The  Pride  of  the  West  mine  was  worked  under  lease,  and  ore  was 
shipped.  Other  small  producers  were  the  Ridge,  Dewey,  Cambria, 
Ridgway  group,  and  Arpad  mines. 

King  Solomon  district — ^The  operators  of  the  Dives  and  Shenandoah 
No.  3  mines  continued  shipments  from  this  district. 

Eureka  district, — ^The  production  of  the  Gold  King  Consolidated 
Mines  Company,  at  Gladstone,  was  below  that  of  1907.  In  June, 
1908,  the  upper  terminal  of  the  tramway  and  other  surface  buildings 
were  burned,  and  the  mill  only  commenced  running  in  October.  The 
Gold  Prince  mine  and  mill  were  in  the  hands  of  a  receiver  during  the 
entire  year  and  made  no  production.  The  Sunnyside  Mines  and 
Mill  Company  made  an  increased  production.  The  Martin  Gold 
Mining  and  rower  Company,  operating  the  Tom  Moore,  did  con- 
siderable development  work,  and  shipped  lead-silver  and  zinc  ores 
during  the  year.  Small  shipments  were  made  from  the  Minnehaha 
and  Tantallon  mines. 

The  Kittimac  Mines  Companv  is  developed  by  2  tunnels,  one  1,000 
feet  long  and  the  other  1,500  reet.  The  company  completed  a  100- 
ton  concentrating  mill. 

SAN    MIGUEL   COUNTY. 

Mine  production  of  gold,  silver,  and  associated  metals  in  San  Miguel  County ,  Colo.,  in 

1907  and  1908. 


Metal. 

1 
1907.                  1                  1908. 

1 

Increase  (+)  or 
decrease  (—). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

GoM fine  ounces . . 

Silver do.... 

Copper pounds. . 

Zinc do 

119,366.09 

1,438,299 

14,905 

5,274,641 

12,467,516 

949,277 

2,981 

279,656 

112,116.37 

1,543,187 

382,402 

5,555,049 

952,872 

$2,317,651 
817,889 

50,477 
233,312 

44,785 

-7,249.72 

+  104,888 
+  367,497 
+  280,408 
+  952,872 

-$149,866 

-  131,388 
+     47,496 

-  46,244 
+     44,786 

3,699,330 

3,464,114 

-  235,216 

- 

As  compared  with  that  of  1907,  the  metal  output  of  San  Miguel 
County  showed  an  increase  in  production  of  all  the  metals  except 
gold.  The  total  value  of  the  metals  produced,  however,  fell  oflf 
$235,216. 


The  ioDDAge  of  ailiceoiiB  ore 
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The  total  tonnage  produoediram  25  def'p  mines  was  428^231  short 
tons,  as  compared  with  407,4^1  tons  fri3nT  22  m'mes  in  1907.  Th^ 
average  value  per  ton  was  S8.08,  as  compared  with  $9.08  in  1907, 
with  $10.31  in  1906|  and  with  19,58  in  1905.  Tbe  average  value  per 
ton  in  gold  in  1908  was  $6.41,  and  m  silver,  S1.9I . 


amounted  to  419,947  short  tons,  being 


98  per  cent  of  the  entire  tonnage.  Practicallj  all  the  gold  and  silver 
produced  came  from  this  class  of  ore.  The  tonnage  of  lead  ores  was 
§,171  tons,  and  of  copper  ores,  113  tons. 

San  Kiguel  County.m  1908  ranked  seeond  to  TeDsr  Oomily  in  ton- 
ni^e  mined  and  in  value  of  cold  prodooed.  In  aiher  yield  Saa 
Miguel  was  second,  with  Lake  (%unw  fiist.  In  total  value  of  metals 
produced,  San  Kiguel  County  stood  third,  with  Tdkr  fiia^  aiid  Lake 
County  second.  ^_ 

Durmg  1908  there  were  treated  at  gold  and  silver  mills  (intludini; 
amalgamation  and  cyanide  mills)  419»220  short  t^n.^,  or  08  \k*t  cent 
of  all  the  tonnage  mmed;  and  the  bullion  was  valuinl  itt  $1  J69,597  in 
gold,  an  average  of  $4.22  per  ton,  and  $1 18>282  in  silver,  or  an  average 
of  28  cents  per  ton,  a  total  value  in  gold  and  silver  of  S 1 .8S7,^7U.  or  an 
average  value  of  $4.50  per  ton.  Therefore  60  per  c€»nt  of  t  he  gold  and 
silver  produced  in  the  countv^  from  all  sources,  was  recovered  as 
bullion.  From  the  ore  treated m  gold  and  silver  mills,  and  from  7,640 
touH  M*nt  to  mills  for  concentration  only,  a  total  of  426,860  short  Cotu$, 
or  99.6  per  cent  of  the  total  tonnage^  there  were  produced  48,625  tons 
of  concentrates,  valued  at  $534,977  m  gold,  an  average  of  $1 1  j^r  ton, 
and  $648,827  in  silver,  an  average  per  ton  of  $13^34,  a  total  in  gold 
and  Hilver  of  $1,183,804,  and  an  average  of  $34.34  per  ton. 

Tliere  were  produced  from  all  milUng  ore  $2,304,574  in  gold,  from 
both  bulHon  and  concentrates,  an  average  of  $6.40  per  ton,  and 
$7()7,1()9  in  silver,  or  an  average  of  $L80  per  ton,  a  total  in  gold  and 
silver  of  S;i,()71,683,  and  an  average  of  $7.20  per  ton  for  all  ore  milled. 

Crude  ore  to  smelters  amounted  to  1,371  tons,  containing  $10,185 
ill  ^'old,  avern^in^  $7.43  per  ton;  $50,744  in  silver,  averaging  $37.01 
p(M'  toil,  a  total  in  ^old  and  silver  of  $60,929,  and  an  average  m  $44.44 
|)er  ton. 

I'ppcr  San  Miguel  district — ^The  outi)ut  from  this  district  in  1908 
wns  •1()(),303  tons'of  ore,  and  $2,175,796  in  gold,  1,426,458  fine  ounces 
or  silv(T,  333,958  i)()unds  of  copper,  4,497,029  pounds  of  lead,  and 
952,872  |)()unds  of  zinc.  The  total  value  of  the  production  was 
$3,209, ")()!.  The*  three  large  mines  of  this  district  furnished  over  90 
])er  cent  of  the  total  nroduction  of  the  county,  as  was  the  case  in  1907. 

The  Tom  Boy  (Jrold  Mines  Company  (Limited)  made  an  increased 
nroduetion  in  every  metal  except  gold.  Zinc  was  produced  for  the 
iirst  time  by  this  com])any.  Tne  equipment  of  the  company's  300- 
ton  nullin<r*  |)hint  consists  of  60  stamps  with  plate  amalgamation, 
twelve  (>--root  Frue  vanners,  15  Wilfley  tables,  and  a  roasting  and 
mnirnetic  separation  plant. 

'rhe  Sniuii:^ler-lTnion  Mining  Company  increased  its  production 
over  (hat  of  1907.  This  company  has  one  80-stamp  mill,  and  one 
()()>s(ani|)  mill,  each  with  bumpmg  tables,  vanners,  and  concentratorB, 
and  has  also  1  cvanide  plant,  and  a  canvas  plant.  The  woikingi 
consist  of  7,700  feet  of  tunnel,  1  shaft  670  feet  deep,  and  i^wnthy 
shaft.  •115  feet  deep. 
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The  Liberty  Bell  Gold  Mining  Company  also  made  an  increased 
output.  The  mine  is  opened  by  an  adit  3,000  feet  long.  About 
4,000  feet  of  drifting,  210  feet  of  sinking,  and  2,500  feet  of  raising 
constitute  the  development  work  for  1908.  The  equipment  of  the 
plant  consists  of  an  80-stamp  mill,  3  tube  mills  for  regrinding,  set- 
tlers, agitators,  vacuum  filters,  and  concentrators. 

The  Slack  Bear  Mining  Company  ran  its  20-stamp  concentrating 
mill  from  April  throughout  the  year.  The  shaft  on  the  mine  is  down 
300  feet  and  there  is  an  adit  of  460  feet.  The  Gold  King  Consolidated 
mine  was  worked  intermittently  by  lessees.  The  Contention  mine 
was  operated  one  month.  The  Kitty  Mack  mine  was  worked  during 
part  of  the  year.  Ore  from  the  5fellie  mine  was  treated  in  the 
10-stamp  amalgamation  mill  on  the  property.  Some  ore  was  shipped 
from  the  Silver  Chief  mine.  The  small  amalgamating  plant  on  the 
Thomas  property  was  operated  for  a  short  time.  Development  work 
on  the  Japan-Flora  mines  was  reported,  but  the  40-ton  concentration 
mill  was  not  run.  Development  work  was  done  on  the  Columbia 
and  Champion  mines  by  the  Iowa  Gold  Mining  Company.  This  com- 
pany has  a  20-stamp  amalgamation  and  concentration  mill. 

Iron  Springs  district, — From  this  district,  near  Ames  and  Ophir,  an 
increased  tonnage  was  mined  in  1908.  From  27,086  tons  were  pro- 
duced $128,095  in  gold,  105,279  ounces  of  silver,  41,611  pounds  of 
copper,  and  912,765  pounds  of  lead,  with  a  total  value  of  $227,722. 
This  was  an  increase,  as  conapared  with  1907,  of  $166,651. 

The  Buckeye  Mining  and  Leasing  Company,  operating  the  Butter- 
fly-Terrible property,  ran  the  mill  during  the  entire  year.  An  in- 
creased tonnage  of  lead-silver  ore  was  shipped  by  the  Carbonero 
Mines  and  Reduction  Company,  and  a  large  tonnage  was  treated  by 
the  Yellow  Mountain  Minmg  Company.  Other  producers  were  the 
New  Dominion  Gold  Mining  Company,  Suffolk  Mining  and  Milling 
Company,  and  Massachusetts-Nevada  Mining  Company. 

Lower  San  Miguel  district. — This  district,  near  Sawpit,  made  a 
small  though  slightly  increased  output  in  1908.  The  producers  were 
the  National  Mining  and  Milling  Company  and  the  Lizzie  G.  mine. 

Mount  Wilson  district, — Lead-silver  ore  was  shipped  from  the 
Morning  Star  mine,  and  the  Mount  Wilson  Gold  and  Silver  Mining 
Company  produced  concentrates  in  the  10-stamp  concentration  mill, 
the  chief  metal  of  which  was  gold.  The  production  from  these  two 
mines  made  an  increased  output  for  the  district  as  compared  with 
1907. 

SUMMIT   COUNTY. 

Mim  production  of  gold^  silver ^  and  associated  mHah  in  Summit  County,  Colo.,  in  1907 

and  1908. 


Metal. 


1907. 


Quantity.      Value. 


1908. 


Quantity.      Value, 


Increase  (  +  )  or  de- 
crease (— ). 


Quantity.      Value. 


Gold fine  ounces . 

Silver do . . . 

Copper pounds. 

Zinc.."*" do... 


5.156.29 

125,847 

21,865 

1,915,133 

3,026,627 


1106,500 

83,050 

4,373 

101,502 

178,571 

474,095 


9,043.27 

66,025 

28,523 

1,719,190 

1,232,149 


1186.941 

34,993 

3,765 

72.206 

57,911 

355,816 


+  3,886.98     +$80,351 

-  50.822     -  48,066 
+        6,658 

-  195,943  I  -  29,296 
-1.794,478  1-120,680 

-118,379 
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Summit  Oomity  is  the  foramost  placer  producmg  area  in  Colorado, 
and  in  1908  the  inoductkm  of  the*  county  in  zinc,  though  small,  was 
second  only  to  that  of  Lake  Oomltj. 

The  total  metallic  yield  of  the  deep  mines  of  the  county  showed  in 
1908  a  decrease  in  yalue  of  over  one-half,  but  the  gold  output  from 
dredging  and  other  placer  operations  increa^^ed  over  $100,000. 

There  were  only  18  prodiicing  deep  mines  in  1908,  as  compared 
with  29  in  1907,  and  the  tonnag^  sold  or  treated  in  1908  was  14,631 
short  tons,  as  compared  with  25|I27  toiis  m  1  Qfll, 

The  increase  in  placer  gold  overtopped  the  decrease  in  the  Talue  o^ 
the  cold  from  deep  minesby  $80,351.  The  decrease  in  silTer  was  the 
result  of  the  decreased  tonnage  of  lead-zinc  and  zinc  ores,  tlie  output 
of  which  fell  off  8,124  tcms,  and  to  the  decrease  of  1 ,229  tons  in  the 
output  of  lead  ores.  There  were  slight  increases  in  the  silver  derived 
from  BiUceous  ore  and  from  copper  ore^^  but  the  tonnage  of  siUceous 
ore  was  1,220  tons  below  that  <a  1007. 

The  decrease  in  lead  output  was  caused  anting  bjr  the  almost 
complete  cessation  of  ore  shipments  from  the  Moatanma  district,  all 
the  other  districts  making  a  sli^^t  nin  in  the  yrodoetioii  of  that 
metal.  The  zinc  decrease,  wUch  was  we  chief  loHimTalae  of  metallic 
yield,  was  caused  by  a  lessened  output  from  the  Wdlingtoiii  no  output 
whatever  from  the  (Tountiy  Boy,  and  a  decided  faDiqg  off  in  the  yield 
of  the  mines  near  Eokomo. 

Breckenridge  (li^fricf.— Breckenridge  district  indodss  Bevan,  Ifin- 
nesota,  and  Union  districts. 

In  the  Bevan  district  the  value  of  the  metsUic  moduetioii  in  gold, 
silver,  lead,  and  zinc  amounted  to  $114,639,  a  deoreaao  of  $60,M9. 
The  Dunkin  Mining  Company  shipped  considerable  lead  ore,  carrying 
gold  and  silver.  Lead  carbonate  and  zinc  sulphide  ore  were  also 
shipped  from  the  Wellington  No.  3  mine. .  The  Pitt  Ores  Company 
made  shipments  of  gold  and  silver  ore.  The  Wellington  Mines  Com- 
pany, operating  the  chief  mine  in  the  district,  was  preparing  to  start 
its  new  100-ton  concentrating  mill,  and  did  not  ship  as  lugp  a  tonnage 
as  in  1907.  The  values  of  tne  ore  shipped  were  nudnly  m  lead  and 
zinc. 

In  the  Minnesota  district  ore  was  shipped  from  the  <3old  Dust- 
Puzzle  mine  and  by  the  Senator  Mining  and  Milling  Company.  The 
Blue  Flag  Oold  Mining  Company  shipped  ore  and  concentrates.  The 
Reliance  Gold  Dred&:ing  Companv  operated  from  August  to  the  close 
of  tlie  3'ear.  The  Colorado  Gold  DredgingCompany  operated  its  2 
dredges  about  six  months  of  the  jrear.  Preparations  for  sluicing 
were  made  on  the  Snyder  placer  during  the  greater  part  of  the  year. 
but  the  run  lasted  only  two  months.  BulBon  from  various  small 
operators  somewhat  increased  the  placer  output.  During  tiie  year 
a  dredge  was  moved  from  near  Golden,  and  located  on  the  Mddu 
placer.  Dredging  was  not  commenced  until  April,  1909.  Durinsthe 
winter  of  1908-9  the  Reliance  dredge  was  operated  continuously.^rhis 
was  the  first  time  in  this  district  that  a  dredge  has  been  operated  dur» 
ing  the  winter  months.  The  Colorado  Gold  Dredging  Company  has  2 
dredges  in  the  field,  and  mav  build  2  more.  The  expense  of  operating 
the  dredges  was  considerablv  lessened  by  the  entrance  of  two  I^g 
power  companies,  the  Central  Colorado  and  the  Summit  County  com- 
panies. It  is  expected  that  the  big  dredges  can  be  successfully  oper- 
ated on  the  bench  deposits  above  the  present  placers. 
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In  the  Union  district  the  only  shipper  was  the  operator  of  the  Ger- 
mania  mine.  A  short  run  was  made  by  the  Bunalo  Placer  Mining 
and  MiDing  Company. 

Snake  River  (MorUezuma  and  Argentine)  district — ^The  output  from 
this  district  in  1908  was  confined  to  the  Fisherman  Gold  Mines  Com- 
pany, which  made  a  small  shipment. 

Development  was  pursued  on  the  Quail,  the  Colorado-Toledo,  Little 
Jumbo,  and  Boer  mmes.  The  New  Pennsylvania  Mines  Company, 
at  Argentine,  did  not  operate  in  1908.  The  company  has  a  50-ton 
concentration  mill. 

The  Vidler  tunnel,  cutting  the  divide  between  Clear  Creek  and 
Summit  counties,  reached,  at  the  end  of  1908,  a  distance  of  4,300 
feet,  with  about  2,200  feet  remaining  to  connect  with  the  western 
side,  near  Argentine. 

Consolidatm  Ten  MUe  district — ^This  district  includes  Frisco, 
Kokomo,  and  Robinson.  The  total  value  of  the  metaUic  yield  was 
one-half  that  of  1907. 

The  Excelsior  mine,  developed  by  4  tunnels  aggregating  4,000  feet, 
was  the  only  producer  at  Frisco.  A  50-ton  concentration  mill  is  on 
the  property. 

At  Kokomo  the  production  fell  off  heavily.  Some  crude  ore  was 
shipped  by  the  Delaware  Mining  and  Milling  Company.  The  new 
Kimoerly-Wilfley  mill,  for  the  separation  and  concentration  of  zinc 
ores,  was  not  completed  in  1908.  Lead  concentrates  from  the  old 
mill  were  shipped,  and  crude  lead  ore  was  shipped  to  the  smelter. 
Low  grade  zmc  tailings  were  shipped  to  Denver  for  concentration. 
A  larffe  tonnage  of  iron  ore,  with  values  in  gold  and  silver,  for  fluxing 
was  shipped  to  smelters  from  the  Michigan  mine,  and  several  cars  of 
silver  ore  were  shipped  from  the  Queen  of  the  West  mine.  The  Utoff 
Tunnel  Company  shipped  zinc  ore  from  the  ore  bins.  The  old 
Winter^een  mine  was  reopened  in  1908,  and  several  cars  of  ore 
were  shipped. 

The  production  of  the  Ten  Mile  district  for  1908  would  have  been 
very  low,  but  for  the  Litemational  mine,  a  new  producer  at  Robinson. 
The  year  1907  was  occupied  in  sinking  the  shaft,  which  in  1908  was 
1,200  feet  deep.  The  shipments  were  mainly  of  lead  ore,  but  several 
cars  of  zinc  ore  were  shipped  to  the  concentrating  mill  at  Leadville. 


TELLER    COUNTY. 
Mine  production  of  gold  and  silver  in  Teller  County,  Colo.,  in  1907  and  1908. 


Metal. 

1907. 

1908. 

Increase  (+)  or 
decrease  (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

.SU\-er do.... 

527,949.61 
60,397 

110,913,687 
39,862 

616,311.38 
60,736 

112,740,287 
32,190 

+88,361.77 
+           339 

+11,826,600 
-         7,672 

10,953,549 

12,772,477 

+  1,818,928 

Teller  County  (Cripple  Creek  mining  district),  in  1908,  made  a 
gross  production  in  gold  valued  at  $12,740,287,  an  increase  over  that 
of  1907  of  $1,826,600.     From  96  mmes,  there  were  produced  601,173 
8715a--M  B 1908,  PT 1 26 
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siderable  dump  ore  in  its  own  mill.  The  Jo  Dandy  mill  operated 
continuously  until  its  destruction  by  fire,  in  November.  The  Strat- 
ton's  Independence  mill  was  run  intermittently  during  the  year. 
The  Portland  Gold  Mining  Company's  experimental  10-stamp  mill, 
at  Victor,  demonstrated  that  the  raw  ore6  of  Cripple  Creek  **can  be 
successfully  treated  without  roasting,  thus  saving  76  cents  per  ton 
for  roasting,  and  also  $1  per  ton  freight,  now  paid  for  transporting 
the  ore  to  Colorado  Citv." 

Some  of  the  other  mQls  in  the  district  were  the  Ironclad,  W.  P.  H., 
Trilby,  and  Wild  Horse  plants. 

MINES  REVIEW. 

There  were  3  mines  in  the  Cripple  Creek  district,  each  of  which 
produced  over  $1,000,000  in  1908,  and  22  mines,  each  of  which  pro- 
duced over  $100,000. 

The  production  of  the  Portland  Gold  Mining  Company,  as  shown 
by  its  annual  report,  was  94,311  tons,  havmg  a  gross  value  of 
$1,834,081,  the  average  gross  value  per  ton  being  $19.45.  This  com- 
pany, under  its  own  management,  pursued  a  systematic  development, 
m  contrast  to  many  other  companies  which  leave  the  prospecting  to 
be  done  by  the  lessees.  An  experimental  mill  was  erected  at  the 
mine,  and  the  metallurgists  of  tne  company  perfected  the  Portland 
process  of  treating  the  raw,  low-grade  tellunde  ores  at  a  low  cost 
and  advised  the  building  of  a  300-ton  mill  on  the  company's  property 
at  Victor.  The  company's  pumping  capacity  on  the  1,500-foot  level 
is  850  gallons  per  minute,  and  660  gallons  per  minute  were  pumped 
in  1908.  The  problem  seems  to  be  whether  to  increase  the  tonnage 
of  high-grade  ore  by  sinking  to  the  1,600-foot  level  in  face  of  possible 
danjger  of  being  drowned  out  or  to  wait  until  the  Cripple  Creek 
drainage  tunnel  taps  the  water  basin.  The  development  and  explora- 
tion work  for  the  year  amounted  to  5,673  feet,  bringing  the  grand 
total  of  the  underground  workings  up  to  212,593.5  feet,  or  about 
40J  miles. 

The  Grolden  Cycle  Mining  Company  was  also  a  large  producer. 
This  company  issues  no  public  annual  statement. 

The  annual  report  of  the  Vindicator  Consolidated  Gold  Mining 
Company  showed  an  increase  in  production  over  that  of  1907.  From 
operations  of  company  and  lessees  there  were  mined  33,035  tons. 
valued  at  $942,643,  averaging  in  value  $71.47  per  ton.  Freight  and 
treatment  cost  $230,894,  leaving  net  receipts  of  $71 1,749.  The  com- 
panv  expended  a  large  amount  on  development.  The  shaft  was 
sunt  200  feet  below  the  1 ,200-foot  level.  Large  quantities  of  water 
are  expected  in  lowering  from  the  1,200-foot  to  the  1,400-foot  level. 
A  total  of  5,267  feet  of  development  work  was  done,  most  of  the 
work  being  on  the  500-foot,  1,000-foot,  1,100-foot,  and  1,200-foot 
levels. 

The  Elkton  Consolidated  Mining  and  Milling  Company  reported  a 
prosperous  year.  As  the  result  of  the  cut  in  charges  for  treatment,  a 
very  considerable  tonnage  of  low-CTade  ore  was  marketed.  As  com- 
pared with  conditions  m  1907,  the  freight  and  treatment  charges 
showed  a  reduction  of  $1.44  per  ton;  the  average  gross  value  per  ton 
of  the  ore  shipped  was  $8  less  than  in  1907,  but  the  total  shipments 
increased  1,648  tons.     Not  only  were  the  lower-grade  ore  bodies 
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underground  drawn  upon,  but  in  addition  leases  were  given  on  m>me 
of  the  old  dumns.  The  gross  average  value  per  ton  oi  mine  i>re  was 
$17..S4,  and  of  (lump  ore,  $7.00.  In  March,  1908,  the  drainage  of  the 
district  l>rought  the  Klkton  water  to  a  point  where  the  9(N)-f<M»t  h*vc! 
was<lrv,  and  since  that  tintt^  vigomus  development  oi)orations  on  that 
level  liavc  been  in  progress.  The  drainage  tunnel  will  drain  this 
mine  to  a  depth  of  over  1,050  feet. 

The  El  Paso  Consolidated  Gold  Mining  Company's  annual  n*pi>rt 
showed  a  largely  incrcjised  ])roduction  over  that  of  1907.  The  iiiwra- 
tions  l)v  lessees,  of  whom  there  were  twenty-five  to  thirty,  made  a 

Production  of  $423,603,  with  a  general  average  value  of  $22  jmt  ton. 
here  were  4,021  feet  of  development  work  performe<l.  Tlie  rfi>«»rt 
showed  that  only  4  levels  to  a  depth  of  600  leet  were  w<irked.  Tlii- 
mine  will  l)e  the  first  to  be  drained  bv  the  Roosevelt  tunnel.  The 
sliaft  has  been  sunk  to  7  levels  and  a  depth  of  1,000  feet. 

The  Stratton's  Independence  mine  showetl  a  great  d<»cn»a.*^  in 
output,  as  compared  with  the  production  of  1907.  The  pnMhn'fiun 
was  chiefly  bv  lessees.     The  new  mill  was  run  at  times  cluring  the  y^ar. 

The  Granite  Gold  Mining  Company  made  a  decide<l  increa.<e  in 
output  over  that  of  1907.  According  to  that  company's  annual 
report,  the  operations  for  the  year  snowed  a  gratifying  improv**- 
ment,  th<»ugh  the  conditions,  so  far  as  water  is  concerned,  remained 
unchanged.  In  1908  the  mine  was  operated  on  the  leasing  system 
with  satisfactory  results. 

The  Acacia  Gold  Mining  Company  reporte<l  the  depths  of  its  shafts 
at  1,000  feet,  SOO  feet,  and  350  feet.  The  Aiax  Gold  Mining  Coiii- 
pany's  output  was  mostly  from  operations  bv  lessees.  The  shaft 
on  (his  property  is  down  1,200  feet.  The  Anctioria-I^eland  reportfd 
pro(lu<'tion  from  the  upper  levels  by  lessees.  The  shaft  is  down  1  .2ih» 
teel.  Tlu»  Blue  Klag  Mining  Company  reported  work  nn  the  ."HMuf,,,-: 
level.  The  Christmas  mine  shaft  is  down  1,200  feet.  The  <  >p!i!r 
mine  is  opened  by  an  inclined  shaft  9.")()  feet  deep.  The  le»«'e  ..n 
the  Cjinieron  School  Settion  No.  10  report e<l  an  SOO-f«H>t  --liiift, 
with  \'}i)  feet  of  sinkiiiir  done  in  19()S.  Tlie  2  vertical  shafts  on  thf 
Dante  mine  are  7'M)  feet  an<l  i\'20  feet  de(»p,  respectively.  The  >h;ift 
on  tlu*  l)ortor-.Iack  Pot  i-i  <lown  740  feet,  and  that  on  the  FiniJN  \- 
Shurtlolf  is  Lis.")  feet.  Tlu*  output  from  this  mine  incrt»a.<<'d  in 
ltH)s.  T\u^  Ciold  S)Verei<rn  is  opcMied  by  a  shaft  1,(MM)  feet  deep.  A 
vertical  shaft  1 .2r)0  feet  (U'vi't  is  r(»ported  by  the  Last  Dollar  Company. 
Till'  Mary  MrKinnev  shaft  is  700  feet  deep.  The  Prince  AlbrV: 
Minini:  Company  has  driven  a  tunnel  LOOO  feet  long.  The  shaft  »»!i 
till*  pmprrty  is  :U0  feet  in  de|)tli.  The  Kecpia-Siivage  Gold  Mining 
Company's  veitiral  shaft  i^  tiOO  feet  in  deptli.  A  shaft  056  feet  dei»p 
i-;  nn  the  Knrr>t  QiUM'n  mine. 

Othrr  impoitant  producers  in  the  Cripple  CnK»k  district  are  ihr 
Crrsvnii  Con^olidiited  Cii>M  .Mining  and  ^tilling  Company,  InhU'II.-! 
Mines  (  ompanv,  Stmn;:  ( i^Id  Mining  <  'omj)any,  Jennie  Sample  Mining 
Company,  ami  St  rattan  (ripple  Creek  Mining  ami  Devolopnu-r:! 
Com|>Mny. 

The  <  >j>liir  Minim:  and  Millini:  Company  (Dea<l  Pine  and  Ophir 
mine^  .  Jrrry  .hilm-nn  Minini:  Com|>any,  (iold  King  Mining  (\impanv. 
Ib'my  A«lin'y  MiniiiL' < 'onij»jiny.  .h»  Dandy  Mining  Company,  Katink.-i 
CiomI   Minin;^  Company.  NInnn-.\inhor  Mining  Company.  I^^xingt**:; 
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Gold  Mining  Company,  Mary  Cashen  Gold  Mining  Company,  Mary 
Jane  Mining  Company,  Modoc  Mining  and  Milling  Company,  Phar- 
macist Mimng  Company,  Trilby  Mines  Company,  and  Work  Mining 
and  Milling  Company  were  also  producers. 

Among  the  mmes  with  smaller  outputs  are  the  Black  Belle,  Blue 
Bird,  Comanche  Plume,  Coriolanus,  Enterprise,  Ethel  Louise,  Free 
Coinage,  Gold  Hill  Bonanza,  Index,  Julia  V.,  Mattie  L.,  Midget, 
Mohican,  Morning  Glory,  Mountain  Beauty,  Old  Gold,  Ramona, 
Ruby,  and  Tornado. 

IDAHO. 

By  C.  N.  Gerry. 
PRODUCTION. 

The  combined  value  of  the  production  of  gold,  silver,  copper,  lead, 
and  zinc  in  Idaho  in  1908  was  $15,416,599;  the  corresponding  value 
in  1907  was  $21,793,064— a  decrease  in  1908  of  $6,376,465,  or  over  29 
per  cent.  Since,  for  three  years  prior  to  1907,  Idaho  increased  the 
value  of  its  metal  output  at  the  rate  of  nearly  $3,000,000  per  year, 
it  can  readilv  be  seen  what  a  serious  effect  was  wrought  by  the  panic 
of  1907.  Tnere  were  in  all  385  producing  mines  in  1908,  of  which 
207  were  placers.  Although  the  number  of  producing  mines  increased, 
so  many  of  them  were  worked  on  a  small  scale  that  the  results  fell 
short  of  the  usual  production.  The  value  of  the  gold  and  silver 
production  was  $5,402,549,  which  was  less  by  $1,407,547  than  that 
of  1907.  The  total  tonnage  of  the  State  was  1,689,231  short  tons, 
which  was  slightly  less  than  for  1907;  but  as  this  tonnage  was 
valued  at  only  $15,129,532,  the  average  value  per  ton  decreased  from 
$12.68  to  $8.96.  The  value  per  ton  in  gold  and  silver  fell  from  $3.82 
to  $3.03. 

A  summary  of  the  reduction  plants  in  Idaho  reveals  the  fact  that 
out  of  approximately  182  mills  and  snielters  6  were  recently  com- 
pleted, 119  were  idle,  and  57  were  in  oi>eration  during  the  whole  or 
part  of  the  year.  Of  the  57  in  operation,  2  were  smelters,  one  at 
ronderay  and  the  other  at  Ivers;  13  were  concentrators  of  lead-silver 
ore;  and  45  were  gold  and  silver  mills,  of  which  not  more  than  7  were 
in  operation  the  greater  part  of  the  year.  In  these  gold  and  silver 
mills  125,401  tons  of  ore  were  treated,  yielding  38,603.97  ounces  of 
gold  and  378,480  ounces  of  silver,  at  an  average  recovery  per  ton  of 
$6.36  for  the  former  and  of  3.02  ounces  for  the  latter.  The  most 
important  counties  supplying  this  yield  were  Owyhee,  Elmore. 
Boise,  Idaho,  and  Custer.  ^  There  were  1,200,579  tons  of  ore  treated 
at  concentration  mills,  which,  at  the  ratio  of  6.54  to  1,  made  183,459 
tons  of  concentrates,  with  an  assay  value  of  $10,047,743.  The  average 
content  in  gold  and  silver  was  84  cents  and  27.30  ounces,  respectively. 
The  crude  ore  shipped  direct  to  smelters  amounted  to  147,021  tons, 
with  an  assay  value  of  $4,083,179,  the  average  of  which  was  $1.22  in 
gold  and  14.15  ounces  in  silver.  The  statement  of  production  for 
1907  and  1908,  showing:  increase  and  decrease  and  values  at  each 
year's  average  commercial  prices,  is  as  follows. 
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Mine  productum  of  gold,  silver,  and  asinriatcd  mrtaU  in  Idaho  in  1907  and  /'*'>.•'. 


Mctai 


1907. 


Quantity. 


Value. 


(JoW nneouncw..!    flO.754.70  , 

Silver do  ...'    H.415,431 

(*opmT poun<ls..,  10.890,731 

Lead do...  233.KO.KM 

Zinc do....     6.985,732 


11.256.911 
5.554. 1K5 
2. 17H. 14fi 

12.302.  f»4 
412, 15H 


190H. 


I 


Quantity. 


QnanUty. 


(4  >  or  <1p- 

I  -  r 


VaJur. 


M.827.SS     11.441,450 

7.499.981       3.960.090 

10.041.890       1.335,034 

206,837.816  ,    8,085.7W 

37.410  I  I.7M 


•I-    0.072.63 

-  M6.4Si)  I 

-  Mi.Wl  ' 
-a6.905.0Bi 

-  6.948.323  , 


21,798,064    15.416.5 


+  ||H7.'»4« 

1.7*6.** 
-     410  *»• 

«.3;«..4r.& 


Of  the  tonnage,  more  than  86  per  cent  was  of  lead  ore,  laiyelv 
from  the  Coeur  d'Alene  repon,  the  gold  and  silver  value  of  uhich 
was  only  $2.19  per  ton.  There  was  an  increase  in  this  kind  of  ore  of 
73,697  tons,  but  the  metallic  contents  were  not  as  high  as  in  nN*ent 
previous  years,  due  to  the  treatment  in  1908  of  a  lai^  tonnage  of  «»|ii 
tailings.  "  More  than  6  per  cent  of  the  tonnage  was  copper  ore,  derived 
largely  fn>m  Shoshone  and  Custer  counties.  This  portion  of  the  ton- 
nage contained  an  average  value  of  $4.68  in  gold  and  silver  per  tun. 
and  dtHireased  from  136,327  tons  in  1907  to  107,400  tons  in  l*M)s,  a 
decrease  traceable  to  the  inactivity  of  the  first  part  of  1908.  Siliceous 
ore,  yielding  $11.34  per  ton  in  gold  and  silver,  re{)re6ented  7.43  i>rr 
cent  of  the  t<mnage  and  increased  from  93,238  tons  in  1907  to  125.657 
tons  in  1908.  Tliis  striking  increase  is  credited  lareely  to  Elmore 
County,  but  was  also  partly  from  Custer,  Boise,  Owyhee,  and  l/laho 
counties.  Small  (|uantities  of  zinc  ore  and  copper-lead  ore  were  pn^ 
(luctMl.  and  there  was  a  decided  falling  off  in  lead-zinc  ore,  amount ini: 
to  7s,^14  tons,  (hie  principallv  to  the  idleness  of  the  Success  mine  near 
Walhicc. 

(rOLI). 

Th(»  *:ol(l  outjnit  of  the  State  increased  from  60,754.70  ounces  in 
1907.  vahuMi  al  .?  1,255,01 1,  to  (i9,S27..S.S  ounces,  valued  at  $1,44:{.45'*. 
in  lOOS.  The  incn^ase  of  9,()72.(i3  ounces  in  (juantity  and  of  $1s7.54n 
in  vahu»  was  made  by  the  deep  mines  alone,  since  there  was  a  dtvn»a>i» 
in  phicer  pnxhu'tion.  Sixtv-five  per  cent  of  the  gohl  was  tierived 
from  sihceniis  oie,  and  gohl  from  this  souire  increased  fn)m  34,40*».n4 
ounrcs  in  1!M)7  to  4r),417.29  in  19()S,  owin*^  to  the  activity  at  Atlanta. 
Sunbtaiii,  Qiiartzl>urg,  Silver  City,  and  Klk  City.  Placers  pnulueed 
neaily  2i)  per  cnit  of  the  p)l<l  oul})Ut,  amounting  to  13,817.98  ounc€».<«. 
vahicl  at  >^Js.">.(W:{,  a  <le<'rease  of  .S,417.:i()  ounces.  Gold  in  cop|H»r 
in-c.  Mi|>plyiiiir  11. (')7  percent  of  the  total,  increased  fnmi  5.894. 2<i  i.. 
N. I .'»-'. :;j  oimrcs,  largely  from  ih(»  o|K'ration  of  the  Lost  Packer 
sinchcr  in  Cii-^tcr  County.  The  only  other  source  of  gold  of  im|x>r- 
taiicT  wa-;  lead  ore,  which  yielded  ."V.l  1.^52  ounces  in  1907,  but  onlv 
2,  »:;!♦. J  I  .Minrcs  in  lOOs.  (lold  from  lead  ore  repn»8ente<I  3.49  \\ct 
ecnt  .»f  the  Slate  total.  Seven  counties  produced  94  percent  of  the 
p>hl.  Ill  npierof  their  |>ro(lucti«»n,  they  were  as  f<dIows:  Owyluv, 
Cu'-ter,  I^.i-e.  Idaho.  Khnore,  Shoshone'  and  IxMiihi.  Placer  gtdd. 
^vhieh  K  W..II  m<»^i|y  by  hydraulic  and  >luicing  methotis,  amounted  to 
^2s:»,»;i:;.  Bj.ise  County'was  the  lar^^vst  producer,  with  Nea  Perce. 
ioaln>.  Lfinlii,  anil  Sho>h(»ne  supplying  important  amounts.     Then? 
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were  decreases  in  Boise,  Nez  Perce,  and  Shoshone.  The  output 
from  dredging  operations  was  slightly  in  excess  of  that  of  1907,  and 
amounted  to  3,734.04  ounces,  which  output  will  probably  be  increased 
in  the  near  future,  as  new  dredges  are  to  operate  at  Pierce,  Stanley, 
and  Elk  City.  There  are  163  gold  and  silver  mills  in  Idaho,  many  of 
which,  however,  are  old;  a  large  number  were  built  before  a  sufficient 
amount  of  ore  was  developed,  and  others  are  unsuited  to  the  present 
treatment  of  ore,  which  accounts  in  part  for  the  idleness  of  116  of 
them  in  1908.  The  45  active  mills  produced  bulUon  containing  ^old 
valued  at  $798,015  and  1^63  tons  of  concentrates,  which  contained 
an  average  per  ton  of  $112.65  in  gold,  or  a  total  value  of  $130,931. 
Lead  concentrates  contained  $49,235  in  gold,  or  27  cents  per  ton; 
and  crude  ore  supplied  $179,645  in  gold,  an  average  of  $1.22  per  ton. 

• 
Source  of  gold  production  in  IdahOy  by  kinds  ofore^  in  1908  ^  by  counties^  in  fine  ounces. 


County. 

Placers. 

SUloeous 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc 
ore. 

Copper- 
lead  ore. 

Total. 

Ada 

68.31 

293.68 

63.32 

5.698.96 

220.88 

289.19 

BtnghftiTi ...   ,.,... 

3.73 

.48 

297.41 

BUlbe 

7.07 

3,942.51 

6.10 

56.36 

127.23 

Boise 

9,641.47 

Bonner 

.49 

1.20 

7.79 

Canyon 

37.93 

37.93 

Cassia 

23.80 
5.57 

23.80 

Custer 

227.60 
237.62 

5,593.40 
7,145.42 

7,842.28 

0.09 

13.668.94 

Elmore 

7,383.04 
.77 

Fremont 

.30 

.47 

Idaho 

2,064.64 

204.39 

1,730.85 

45.42 

2.185  53 

213.43 

54.42 

584.47 

107.39 

7,268.54 

9.333.18 

204.39 

I#mhl 

1,775.06 

.65 

9.00 
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3,515.99 

Lincoln 

45.42 

Net  Peroe 

2,185.53 
213.43 

Oneida 

Owyhee 

18,807.62 
650.60 

.10 
2,342.74 

18,862.14 

Shoshone 

300.18 

3, 878.  OS 

Twin  Falb 

107.39 

Wfufhlngton. . 

4.21 

4.21 

13,817.98 

45,417.29 

8,152.32 

2,439.24 

.51 

69,827.33 

Mine  production  of  gold  in  Idaho  in  1907  and  1908,  by  kinds  of  ore ,  in  fine  ounces. 


Year. 

PhM*rs. 

SiUoeous 
ore. 

Copper 
ore. 

Lead 
ore. 

Lead- 
cino 
ore. 

72.60 

Copper- 
lead 
ore. 

Total. 

1907 

17,265.28 
13.817.98 

34.409.03 
45.417.29 

5.894.26 
8,152.32 

3.113.52 
2,439.24 

'    6.5i" 

60.754.70 

1906 

69.827.33 

IncTMse  (+)  or  de- 
create  (— ) 

-3,447.30 

+  11,008.26 

+2,258.06 

-674.28 

-72.60 

+.51 

+9,072.63 

SILVER. 


The  production  of  silver  amounted  to  7,469,981  ounces,  which,  at 
the  average  price  per  ounce  of  53  cents,  was  valued  at  $3,959,090. 
This  is  a  aecrease  of  945,450  ounces  in  quantity  and  of  $1,595,095  in 
value  from  the  output  of  1907.  Shoshone  County  supplied  85  per 
cent  of  the  total;  O^-yhee,  11.47  per  cent;  Blaine,  1.69  percent;  and 
Custer,  Bonner,  and  Lemhi  each  less  than  one-half  or  1  per  cent. 
From  the  lead  ores,  most  of  which  are  mined  in  the  Coeur  d'Alene 
region,  5,917,034  ounces  were  derived,  or  over  79  per  cent  of  the  total. 
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Copper  ores  suptpdied  over  8  per  cent  and  ailioeous  one  orcr  12  per 
cent;  the  insignmcant  remainder  came  from  plaoen  and  copper  lead 
ore.  There  were  increaees  m  silver  from  ailioeous  oro  and  eomer  am^ 
but  a  large  decrease  from  lead  ore  and  lead-one  on.  The  oecwiiaat 
in  sUyer  from  lead  ore,  900,805  ounces,  was  the  nralt  of  tha  low 
prices  of  lead  and  sflver,  which  closed  some  of  the  mines  and  conoen- 
tratoTs  of  the  lead-silTer  district  of  Shoshone  Coantj.  Two-thirds  of 
the  total  production,  or  5,008,736  ounces,  cams  from  eoncentrales, 
which  amraged  more  than  27  ounces  per  ton.  This  amount  reijiv- 
sented  both  concentrates  from  gold-sflver  mills.  1,168  Urns  containing 
500,357  ounces,  or  430  ounces  per  ton,  and  lead  ooneentnies,  182»296 
tons,  containing  4,508,378  ounces,  or  24.73  ounoesper  ton.  Chide 
ore,  averaging  14.15  ounces  per  ton,  furnished  2fi8OJ0fn  ooneesp  or 
nearly  28  per  cent,  and  gold  and  mlver  bullion  contained  378,480 
ounces,  or  5  per  cent  of  the  total,  and  an  aTerage  of  3.02  oonoea  per 
ton.  Of  178  deep  mines,  there  were  72  which  produced  gold  ud 
silver. 


Source  ofttlver  produMm  m  Idaho^  by  kmA^an^  m  I90S,  fty 
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Mint  pntductinn  nf  niUfr  in  Idaho  in  1907  and  190S,  by  Hnd$  of  en,  injine  oumtrs. 
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COPPER. 


fniin  Sh(ish<  mo  County.     This  was  derivoil  from  the 

mine  and  from  other  minos  of  the  Coour  d'Alene  region  which 
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small  quantities  of  copper  in  lead  ores.  The  decrease  in  the  State 
total  was  the  result  of  tne  inactivity  of  the  smelter  at  Mackay ,  in  Custer 
County,  for  the  operators  of  the  Lost  Packer  mine  shipped  more  matte 
than  in  the  past,  and  the  Snowstorm  mine  greatly  increased  the  pro- 
duction of  siliceous  copper  ore.  Washington,  Blaine,  Bonner,  and 
Lemhi  counties  were  the  only  others  that  yielded  important  amounts 
of  copper. 

LEAD. 

A  decrease  in  lead  even  greater  than  that  of  1907  was  recorded  for 
1908,  when  the  production  fell  from  233,823,854  pounds,  valued  at 
$12,392,664,  to  206,827,816  pounds,  valued  at  $8,686,768.  The  aver- 
age price  for  the  year  was  4.3  cents.  This  decrease  of  26,996,038 
Sounds  in  quantity  and  of  $3,705,896  in  value  was  almost  entirely 
ue  to  the  curtailment  of  the  output  of  the  Coeur  d'Alene  region  on 
account  of  the  low  price  of  lead.  There  were,  however,  decreases  in 
other  counties  for  tne  same  reason.  Shoshone  County  yielded  over 
98.7  per  cent  of  the  total.  Blaine,  Lemhi,  and  Custer  counties  fol- 
lowed with  smaller  outputs.  With  better  prices  Blaine  County  might 
be  expected  to  return  to  the  output  of  former  years,  since  several  new 
concentrators  were  completed  in  1908. 

ZINC. 

The  only  zinc  ore  shipped  in  1908  was  a  small  production  from 
Blaine  County.  The  output  decreased  from  6,985,732  pounds,  valued 
at  $412,158^  in  1907  to  37,410  pounds,  valued  at  $1,758,  in  1908.  The 
average  price  p)er  pound  was  4.7  cents.  The  Success  and  Frisco 
mines,  from  which  were  shipped  much  ore  and  concentrate  in  1907, 
were  idle  in  1908. 

MINING  INDUSTRT  IN  IDAHO  IN  1906. 

Although  prices  for  metals  were  low  and  manv  of  the  mines  and 
smelters  curtailed  their  output,  several  new  reduction  works  were 
completed,  and  much  development  work  was  accomplished  in  1908. 
In  Elmore  and  Custer  counties  quartz  mines  were  actively  worked, 
and  the  bullion  shipments  from  the  Buster  mine  at  Elk  City,  from  the 
mine  of  the  Bagdad-Chase  Company  at  Atlanta,  and  from  tne  Golden 
Sunbeam  at  Sunbeam  have  been  notable.  In  Shoshone  County  the 
Hecla  mine  at  Burke  and  the  Morning  mine  at  Mullan  were  idle  six 
montlis,  and  the  Last  Chance  at  Warcmer  two  months.  The  remain- 
ing four  regular  producers — Bunker  Hill  and  Sullivan,  Standard- 
Manmioth,  Hercules,  and  Snowstorm — were  operated  the  entire  year. 
The  Tiger-Pporman,  up  to  this  time  one  of  the  large  producers,  was 
considered  exhausted,  and  development  below  the  2.200-foot  level 
was  not  continued.  The  operators  of  the  Bunker  Hill  and  Sullivan, 
the  largest  producer  in  the  State,  started  the  construction  of  an  addi- 
tional concentrator,  which  will  eventually  have  a  daily  capacity  of 
1,000  tons.  ^Vfter  repairs  and  improvements  in  the  original  mill,  the 
combine<l  capacity  >^t11  be  2,000  tons.  The  Star  mine  at  Mullan  made 
a  good  showmg.  Other  important  mines  are  the  Caledonia,  at  Ward- 
ner;  the  Bear  Top,  east  of  Murray;  the  Ambergris,  near  the  Hercules; 
the  Oooney  mine,  at  Burke;  and  the  Alice,  several  miles  east  of  Wal- 
lace.   The  first  of  the  year  witnessed  the  o'pet^tioTk  ol  \Xv^  \^^^ 
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Northern  Railroad  from  Enaville  to  Murray.  This  will  doubtle« 
bring  the  North  Side  mine  into  prominence  as  a  shipper  of  lead-silTer 
ore.  Definite  assurances  were  made  that  the  Annstoad  and  Oihnorp 
Railroad  would  be  built  in  the  near  future  from  Annstead,  Monl.,  to 
Gilmore.  Idaho,  and  thence  to  Salmon  Citj.  That  part  of  the  road 
from  Gilmore  to  Armstead,  68  miles,  will  probably  be  constructed 
first,  as  the  largest  mine  of  the  county,  the  property  of  the  PittsburK- 
Idaho  Companjr,  Limited,  and  other  mines  of  the  Texas  and  Spring 
Mountain  districts,  will  thus  be  saved  a  haul  of  80  miles.  The 
remaining  75  miles  of  railroad  from  Gilmoro  to  Salmon  will,  when 
completed,  stimulate  gold  mining  in  that  locality.  The  Chicago,  Mil- 
waukee and  St.  Paul  Kailroad,  part  of  which  was  being  constructed 
through  Taft,  Mont.,  to  St.  Joe,  Idaho,  will  provide  tiauportation  to 
mines  and  prosjpects  south  of  the  CSoeur  d'Alene  regioiL  Construction 
work  was  contmued  on  the  road  from  Huntington  toLewiston,  which 
should  offer  transportation  facilities  to  many  mines  in  the  western 
side  of  the  State,  but  particularl}[  to  those  of  tna  Seven  Devils  district. 
The  line  is  completed  from  Huntington  to  HomerteaiL  AS  miles  north. 
At  the  new  town  of  Hahn,  in  the  Spring  Mountain  dlirtrict  c^  Lemhi 
County,  work  was  started  on  a  lOO-ton  custom  lead  smelter  bjr  the 
Lemhi  Smelting  Company.  There  are  many  mines  in  the  vicinity 
which  will  be  able  to  supply  lead-silver  ore.  The  Lost  Padker  Mining 
Company  operated  its  100-ton  matting  plant  for  three  months  in 
1908  an(l  shipped  an  unusually  large  product  east  for  refining.  The 
Idaho  Smelting  and  Refining  Company  operated  the  150-ton  lead 
smelter  at  Ponderay  from  October  30  to  ine  end  of  the  year.  The 
plant  not  only  treated  ores  from  Washington  and  MonUma,  but  from 
the  mines  in*  the  vicinity  of  Lake  Pend  d'OreiUe.  The  smelter  at 
^farkay  was  idle  during  the  entire  year.  Two  new  dredjges  were 
installed  in  1908,  1  in  Boise  Basin  and  1  in  Stanley  Basin,  and  3 
otiiers  may  1h»  erected  at  Pierce,  Elk  City,  and  in  Boise  Oiunty. 
Four  new  (U)ii(*entrators  were  completed  in  Blaine  County,  2  goltl  and 
silver  niill.s  in  Ix^mhi  (\nmtv,  and  2  in  Owyhee  County.* 


Minr  prmluvlvm  of  gold,  filnr,  copper,  lead,  and  zinc  in  Idaho,  in  i90S,  6y  coun/vj. 


I'ounty. 

Cold. 

Silver. 

O0W*r- 

Quantity.      Value. 

QuanUty. 

V.l». 

QDMUty. 

Vahir 

Ada 

Firu  ounce*. 

•>•.»  1(»        35.978 

LW.41          (1.148 

127, -a          2.630 

Ffneoumets. 

194 

44 

1».3» 

7.029 

33,447 

9 

in 

38.315 

7.135 

44ft 

9.907 

23 

22.902 

3 

530 

14 

857.537 

6,3M.5a 

1.385 

17,737 
5 

tB 
20,307 

&.3S1 
12 

"'2 

7 
454.496 

4.  I71.su 

mx 

Pmmtt. 

HiiiKhaiii 

Hluiii«' ....                  

I.m 

OS 

4  2H 

Bi>i«' 

HOIIIHT 

('Anv.iji 

.      9.641.47       199.307 

7.79             161 

r.W             7M 

2S.M1             492 

.    ..       w.wA.iM     -jsa.ao 

7.:th3.04        152.ft21 

.77                16 

9.^33.  IS       IK.^M 

Jm  39  j        4.225 

.         3.5i:.  W»  i      ?2.6S2 

...             45.42  1           939 

•-MS.V53        45.179 

2i:t  43           4.412 

1S.»«12.14       .TW.915 

3.M7H(»,         JW.W7 

107  ;KI          2.220 
4. 21                R7 

1    09.W7.aari.44Jr459" 

I.9H 

ra.**i.i                   

('iiM.r 

Eliiiiin' ...     . 

-.2 

lor.caD 

Frvnuini . . 

Idaho. 

Koutt>n;ii  iiU'l  L.ii.ii) 

2» 

" 

\jnuhi .... 

Unf*.In     .                 ... 

Nm  IVnv. 

u.aM 

I.M 

OnrMa  . 

1 

Owvhti-    .                 

....!*".;!".; 

8ln«h.»iir 

Twin  K;ilU. .                

Wuliluicluii 

I.Hi.«M 

'"M.BI 

7.4S9.«a 

s.«t,o» 

Mioa^an 

»•■*■" 

GOLD,  SILVEB,  ETC.,  IN  WESTERN  STATES — ^IDAHO. 


411 


Mine  production  of  gold,  «Zt>«r,  copper,  lead,  and  zinc  in  Idaho  ^  in  1908 y  by 
counties— -Continued . 


County. 
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Tonnage  of  ore  $old  or  treated^  number  of  mines  producing,  and  tenor  of  ores  in  Idaho,  in 

1907  ana  1908,  by  counties. 
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•  Bear  Lake  County  was  not  a  producer  In  1908. 
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Cruflf  nrr  shipped  to  smelttrs  from  Idaho  in  1908,  fty  eouniia. 
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Fin*  oz*. 
14.50 

3.73 
47.24 
5.117 

770 

a  m 

7.M7.73 
MHt 

112.  &» 

Fineott, 

10 

81 

68.075 

184 

33.447 

\m 

31.073 
14 

44H 

l.M» 

22.24.'4 

■"V>.115 

1.01.V(B2 

1.A5 

J.  UNO.  (170 
14.15 

Pmuii, 

PInmA. 

Fm^ 

ma 

1,966 
34.418 

"iiow" 

308 
814.003 

: 

308 

307,188 

87.410 

88.081 

i.ac 

38.  OC 

•10 

^4.vn 

o; 



61.466 

3.  SB 

238 

10.321 

1.114 

666.081 

44. 7B 

N 
14II.LO; 

~147JI21 



9.M 
539  l.'i 

K.iW.37 

aoaoi 

S.077.M6" 
123.  M7 

3S,346.S 

1  CM 

luflC  su 

KiS 

0.008.435 

35.311,486 

Sr.48i 

4.«i.l3 
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Subdhwon  of  tonnage  of  ore  sold  or  treated  in  Idaho  in  1908^  by  counties^  in  short  tons. 


County. 

SIlicMUS 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc  ore. 

lead  ore. 

Lead- 
line ore. 

Ada. 

3B3 

Blngtism 

7 
66 

Blaine 

17 

15,854 

114 

7,607 

63 

Roise 

Bonnor 

63 

20 

Canyon 

Cassia.                                       ... 

10 
264 

Custer 

14,866 
24,261 

3,814 

3 

Fremont 

32 

54 

Idaho                              

15,778 

Kootenai  and  Latah 

Lemhi 

1,821 

22 

660 

12 

Nc*  I*erce 

Oneida 

Owyhee 

51.460 
1,063 

1 
1,447,480 

Shoshone 

103,137 

Twin  Fails 



Washington. . .   

250 

Total 

125,667 
111.34 

107,400 

U68 

1,456,096 
C2.10 

63 

15 
132.68 

Value  per  ton  in  gold  and  silver 

Mine  production  of  placer  gold  in  Idaho  in  1907  and  1908,  by  counties. 


County. 


Ada 

Bingham 

Blaine 

Ik>lse ;    166. 210 

Canyon i 

Cassia ! 

Custer 

Elmore 

Idaho 

Koo(«>nai  and  Latah 


1907. 

1906. 

t2.0»5 

11.412 

7,713 

6.071 

49 

1.300 

166.210 

117,806 

306 

784 

870 

8.588 

4.705 

4.150 

4.012 

40.600 

42.680 

9.4S0 

4,225 

County. 


Lemhi 

Lincoln 

Nex  Perce. - 

Oneida 

Owyhee 

Shoshone. . . 
Twin  Falls. 
Washington 


1907. 

1908. 

$32,474 

$35,780 

Hfl 

939 

54.211 

4.'5.179 

8.7H4 

4.412 

1.3IW 

1.125 

17.2:U 

12.082 

2,2?2 

2,220 

32 

356,905 

285,643 

Gold  production  of  Idaho  placers  by  different  methods,  1907  and  1908. 


Hydraulic. « 

Drift,     j 

Dredge. 

Total. 

fine  ounces.. 

do.. 

13.40127 
10.030.23 

2»i0.a'i 
53.71 

3.fi0a96 
3.734.04 

17,265.28 
13.  HI  7. 98 

<*  Includes  slulcings. 


In  1908  there  were  385  producing  mines  in  Idaho,  of  which  207  were 

Elaoers  and  1 78  were  deep  mines.  Of  the  placers  197  were  worked  by 
ydraulicking,  5  were  dredring  operations,  and  5  w^ere  drift  mines. 
Of  the  deep  mines  1  was  a  gold  mine,  and  1  a  silver  mine ;  72  were  gold- 
silver,  12  were  gold-silvor-copper,  24  were  gold-silver-copper-lead,  46 
were  gold-silver-lead,  and  15  were  silver-lead  mines;  1  was  a  silver- 
copper-lead,  1  a  silver-copper,  and  1  a  zinc  mine;  and  4  were  copper 
nunes. 
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RBVmW  BY  COUNTIBS. 
ADA   CX)UNTY. 

In  1908  Ada  County  pro(luce<i  289.19  ounces  of  gold  and  104  ounces 
of  Hilver,  the  total  value  of  both  being S6,T)81 ,  which  was  S 1  ,X5.'i  less  t  han 
it  was  in  1007.  The  Gold  Ea^Ie  is  the  only  mine  of  the  county  wliirh 
has  made  a  lai^e  production  in  tlie  last  five  years. 

liluck  Ilornit  district. — A  small  output  of  ore  from  shallow  workinp« 
was  milled  l)y  the  Last  Hope  Mining  Company  in  a  3-stamp  anial^ra- 
mat  ion  mill.  ^  Other  nroperties  under  development  in  the  district  were 
the  flune,  the  Three  Links,  and  the  Twentieth  Century. 

Highland  Vidlvy  duttrict. — Southeast  of  Boise  Citv,  near  the  Elmore 
County  line,  placer  gold  was  mined  from  along  fioise  River.  Pn*- 
duction  was  n?|H)rte(rfrom  the  Red  Rock  Placer. 

Mclntyre  district. — The  Celtic  Gold  Mining  Company  continued  the 
development  of  property  5  miles  east  of  Boise.  A  1,300-foot  tunn<*l 
is  said  to  disclose  8  distinct  veins.  Bullion  was  produced  thn»ugh  the 
ofKrat  ion  of  a  5-st  amp  mill  and  cyanide  plant.  Streaks  of  high-grade 
ore  wore  found,  but  the  ore  is  reported  to  average  $4  per  ton.  At  the 
Picket  Pin  mine  the  development  consists  of  a  tunnel  now  3H0  Uh^i 
lon^.  Part  of  the  ore  is  free-milling;  some  of  it  contains  the  sulphid*'^ 
of  iron,  lead,  and  zinc.  It  (K*curs  m  fissures  in  granite,  and  is  £»aid  to 
aveni^e  about  $«^  ix*r  ton. 

\eaf  district.— The  greater  part  of  the  Neal  district  ia  in  Klm«>rv 
County,  but  the  Gohl  Eagle  mine  is  in  Ada  County.  This  wa.s  oper- 
ated a  sliort  time  in  lOOS,  and  bullion  and  concentrate  were  ship|iri|. 
The  mine  is  d(»v(*loiH»(l  l)y  over  4,000  feet  of  tunnels  and  shafts.  ;<im» 
fert  of  which  was  accomplished  in  1908.  The  equipment  consists  i»f  a 
'in-stainp  aiualpimation  aii<l  concentration  mill. 

Slunr  Mtnnda'ni  district.-  The  Big  Giant  (iold  Mining  Ci»nip:iiiy. 
whi<  h  <»\vns  |)rnpcrty  in  l)oth  Ada  and  Boise  counties,  has  a  «lr|n-it 
of  |i»\v-^T:Mh»  ore,  (l(»v(»lop(Ml  by  1\  miles  of  underground  iipenin^'- 
Tht»  vein  is  said  to  be  AO  fc(»t  wide  and  to  average  S4  in  gold  |>«'r  i«»ii. 
It  is  thoiii^lit  that  tlie  ore  may  be  successfully  treate<I  by  the  cyaiiiiii* 
prort*ss. 

BANNOCK    C'OINTY. 

I'nrt  I  fall  ilistrlrt. — The  Fort  Hall  Mining  Company  continue^i  the 
(levclnpineiit  of  the  lo\v-ij:ra<l«*  ore  zone  cut  l)y  the  tunnel  at  :i,.W'» 
feet  and  made  <'oiir(>iitration  tests  cm  its  ores,  but  no  shipments  were 
iuMtle.     Tlie   P:i|M)os(*  Company,   whose  property  adjoins  the   Fort 

Ilall.  extended  Its  tunnel. 

IlKAK    I-AKK    CorNTY. 

Thrre  were  no  >liipment'^  from  the  county  and  no  extensive  «levi»l- 
opment  \\«»rk  \\:i»*  reportiMl. 

IlIN(;ilAM    (  orNTI'. 

Tin'  output.  larLi'ly  fn»m  placers  at  (Jray  and  points  al«>ng  the 
Snjike  luMT.  ;iiii»»unted  to  J'iT.ll  ounc«»s  of  p)ld,  44  ounces  of  silver. 
and  !.***•.;  )h»und>  of  eopper.  valued  at  $().4'{4. 
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Mount  Pisgdh  district, — ^The  American  Hydraulic  Placer  Mining 
Company,  whose  mine  is  situated  east  of  Gray's  Lake,  continued 
productive  work  in  1908.  The  Caribou  Gold  and  Copper  Company 
made  small  shipments  of  copper  ore. 

Snake  River  district. — Sluicing  operations  on  the  banks  of  Snake 
River,  near  Blackfoot  and  Otis,  produced  $2,717  in  gold.  The 
Woodruff  Bar  was  the  largest  producer. 

BLAINE    COUNTY. 

Mine  production  of  gold,  tilver,  and  (usociated  metals  in  Blaine  County ^  JdaJio,  in  1907 

and  1908. 


Metal. 


DEEP  MINES. 

Gold fine  ounces. 

Silver do... 

Copper pounds. . 

IjM do... 

Zinc do.... 

PLACERS. 

Gold fine  ounces. . 

Silver do ... . 


1907. 


Quantity.      Value. 


1.308.74 

170,358 

35.919 

12,250,164 

37,077 


2.37 
9 


927,064 

112,436 

7,184 

119,259 

2,187 


268,175 


1906. 


Quantity.      Value, 


63.91 

125,315 

31,941 

1,675.124 

37,410 


63.32 
11 


11,321 
66,947 

4,216 
70,355 

1,758 


1,309 
6 


145,912 


Increase  (-f )  or  do- 
crease  (  — ). 


Quantity.      Value. 


-1,244.83 

-  44,043 

-  3,978 

-  675,040 
+    333 


+   60.95 

+      2 


-$25,733 

-  45,489 

-  2.968 

-  48.904 

-  429 


+  1,260 


-122.263 


Source  of  gold  and  silver  in  Blaine  County,  Idaho,  in  1907  and  1908,  by  binds  of  ore.  in 

fine  winces. 


Metal. 

Year. 

Placers. 

SiUceous 
ore. 

Lead  ore. 

Copper 
ore. 

^•'*'^!      Total, 
ore.        j 

1  1907 

2.37 
63.32 

865.81 

7.07 

3.946.00 

S52.00 

442.92 

56.36 

166.396.00 

125.463.00 

1        1.311.10 

^»<* 1^  1908 

0.48 
17.00 

127.23 

»"^" i     1908    1         11.00 

170.387.00 

126.326.00 

^ 

The  total  value  of  the  county  output  in  1908  amounted  to  $145,912. 
This  was  distributed  as  follows:  Gold,  127.23  ounces;  silver,  126,326 
ounces;  copper,  31,941  pounds;  lead,  1,675,124  pounds;  and  zinc, 
37,410  pounds.  There  were  37  mines  from  which  shipments  were 
made,  but  there  were  onlv  6  properties  from  which  more  than  100 
tons  were  shipped.  The  Wood  Kiver  district  averaged  a  car  of  ore 
or  concentrates  every  other  day,  but  the  mills,  with  a  combined 
capacity  of*  900  tons,  were  almost  entirely  idle.  Although  the  pro- 
duction for  1908  was  small,  the  outlook  at  the  end  of  the  year  was 
better  than  for  many  years  past  on  account  of  the  building  of  new 
mills  and  electric  power  plants.  Mills  aggregating  400  tons  in 
capacity  were  in  course  of  construction  on  the  Croesus,  Boston-Idaho, 
Independence,  and  Muldoon  properties,  and  the  250-ton  plant  of  the 
Idaho  Consolidated  was  completed. 

The  principal  product  is  lead  ore,  although  gold-bearing  ore  was 
an  important  factor  in  the  production  of  1907.     There  were  7,753 
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tons  of  crude  and  concentrating  ore  produced  in  1908,  which 
about  half  of  the  output  of  1007,  and  which  aTcraged  tl8.65  per  ton. 
This  tonnage  represented  1,409  tons  off  OTude  oro  ahq)iMd.  Tahied  at 
988,033,  or  at  962.48  per  ton;  and  6,344  tons  off  pie  which  made 
1,082  tons  of  concentrates,  valued  at  986,480,  or  at  982.20  per  ton. 
llie  Wood  River  region  contains  8  mining  districts,  of  which  the 
principal  are  the  Mineral  Hill  and  Warm  mings  distnets.  As  there 
18  a  Ldttle  Wood  River  district  east  of  Hailey,  near  Muldoon,  and  a 
Wood  River  district  in  the  vicinity  of  Oalena,  northwest  of  Ketchum, 
references  to  the  Wood  River  country  are  often  ccmfosing. 

Anidope  dishiet. — On  Lead  Belt  Gulch,  a  tributary  off  Antelope 
Creek,  northeast  of  Muldoon,  the  Antelope  MiningOnnpany  (Limite<l) 
operated  the  Climax  and  the  Silver  King  claims,  upon  which  1,030 
feet  of  development  has  been  accomplished  and  fimn  which  several 
shipments  of  silver-lead  ore  were  macie  during  the  year. 

Vome  district. — On  Little  Lost  River  ore  was  shi^^^  horn  the 
Belknap  and  Wilbert  mines.  The  former  is  a  copper  prospect,  and 
the  latter  a  lead-silver  mine  which  was  operated  ei^t  months  of  the 
year. 

HamiUan  districL — Near  Clyde,  on  Little  Lost  Biver,  ooraer  ore 
was  shipped  from  the  Automatic  group  of  the  Cqyper  and  uranium 
Mining  Company.  Operators  of  the  old  Frank  mine  in  the  same 
locality  made  shipments  to  Salt  Lake  City  of  a  good  grade  of  lead  ore, 
containing  silver. 

Lava  (^dc  district. — SmaU  lots  of  lead  ore  wen  ahinied  from  the 
St.  Louis  and  Iron  Mountain  mines  near  Martin.  Hie  Ciystal  Car- 
bonate mine  has  a  tunnel  780  feet  long,  and  the  Paymaster  about  800 
feet  of  work. 

Little  Smoky  district. — Twenty  mUes  west  of  Haiky  the  Cannon 
Ball  Mining  and  Milling  Company  developed  a  gold  property  of  S 
claims  with  425  feet  of  tunnels.  A  small  amount  of  bullion  was  pn^ 
diHHHl  through  the  operation  of  a  5-8tamp  mill. 

Little  Wood  River  district, — ^Although  there  were  no  shipments 
from  this  district  in  19()8  there  was  important  development  and  con- 
struction work  in  projgress,  and  the  district  will  proiMtbly  ship  lead 
ore  and  concentrate  m  1909.  At  the  Muldoon  mine  1,000  feet  of 
work  was  done  in  1907  and  1908.  The  mine  is  said  to  contain  much 
8econd-<*lnss  ore  left  by  the  old  company,  as  well  as  ore  of  shipping 
grade  recently  disclosed.  A  100-ton  concentration  mill  was  erected 
during  HH)S  and  a  300-horsepower  hvdro-electric  power  plant  c«>n- 
St  nu't  et  I .  The  management  of  t  he  Muhioon  property  is  also  operat  ing 
the  Mutual  and  Mountain  Bell  mines,  upon  which  much  work  has 
Ix'cn  done.  An  ore  body  12  feet  in  width  was  reported  opened  on 
the  nropertv  of  the  Idaho  Mines  Development  Company. 

.uin^ml  )lill  di-strict. — In  this,  the  principal  districty  21  mines  sup- 
plic<l  (i,97.'{  tons  of  ore,  containing  SI, 657  m  gold,  102,519  ounces  of 
silver.  10.805  pounds  of  cop|MT,  and  1,247,711  pounds  of  lead.  Four 
years  ago  the  ore  produced  in  the  district  was  valued  at  five  times 
that  of  this  output.  The  production  will  doubtless  be  increased 
wIkmi  tlu'  new  mills  of  the  Idaho  Coasolidated  Mines  Company 
(Limited)  and  of  the  Croesus  Gold  and  Silver  Mining  Company  are  in 
successful  operation.  The  former  company  owns  the  Minnie  Mo«vrp 
mine,  which  for  many  years  has  been  the' largest  pnnluoer  of   the 
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district.  During  1 908  a  new  250-ton  concentration  plant  was  completed 
at  this  mine,  half  of  which  is  equipped  with  the  usual  wet  concen- 
tration tables,  the  remainder  consisting  of  tables  for  dry  concentra- 
tion. The  mill  was  operated  for  three  months  in  1908  on  old  tailingjs. 
but  results  were  not  thoroughly  satisfactory  and  improvements  will 
be  made.  The  company  is  said  to  have  150,000  tons  of  old  tailings, 
containing  zinc,  silver,  and  lead.  During  the  year  a  new  1,200- 
horsepower  hydro-electric  power  plant  was  completed.  An  incline 
shaft  on  the  Kelief  claim,  which  intersects  2  new  veins,  is  to  tap  the 
800-foot  level  from  the  Minnie  Moore  shaft.  Both  these  shafts  were 
in  process  of  being  unwatered,  not  only  preparing  the  way  for  pro- 
duction, but  draining  other  properties  of  the  district.  Four  miles 
west  of  Hailey,  the  Croesus  Gold  and  Copper  Mining  Company  has 
completed  its  120-ton  concentration  mill,  which  is  to  be  supplied  with 
power  by  the  Cramer  Electric  Company.  The  equipment  consists  of 
crusher  rolls,  iigs,  Huntington  mills,  tables,  and  amalgamation  plates. 
The  incline  shaft,  now  down  about  850  feet,  is  reported  to  snow  a 
vein  of  iron  and  copper  sulphides  from  8  to  10  feet  wide.  At  the 
600-foot  level  a  lead-silver  vein  cuts  this  ore  body.  This  mine  should 
be  an  important  producer  in  1909,  as  it  was  in  1907.     The  6  largest 

{•roducers  of  the  district  were  the  Eureka,  the  Quincy  Junior,  the 
daho  Consolidated,  the  Climax,  and  the  Nay  Aug,  from  all  of  which 
was  shipped  lead  ore  or  concentrates  containing  silver  and  a  little 
copper  and  gold.  The  mills  on  the  Quincy  Jumor  and  Eureka  were 
operated.  The  Nay  Aug  mine,  of  the  Wood  River  Zinc  Company,  is 
opened  by  3  tunnels,  the  deepest  being  2,000  feet  long.  Work  aggre- 
gating 1,110  feet  was  done  in  1908.  Other  producers  of  the  district 
were  the  Idaho-Democrat,  Hard  Times,  Hidden  Treasure,  Jay  Gould, 
Monarch,  Red  Elephant,  Bullion,  Harrison,  Black  Barb,  and  North 
Star. 

Soldier  district. — The  Hailey  Mines  Development  Company,  oper- 
ating the  Five  Points  mine  near  Soldier,  is  said  to  have  developed  an 
ore  body  of  some  importance. 

Warm  Springs  district, — Nine  producers  near  Ketchum  contributed 
227  tons  or  ore,  yielding  $314  in  gold,  11,655  ounces  of  silver,  90,856 
pounds  of  lead,  and  37,410  pounds  of  zinc,  with  a  total  value  of 
$12,065.  The  shippers  were  the  Alabama-Idaho,  Lucky  Boy,  Silver 
Fortune,  Independence,  Carbonate  Hill,  New  Hope,  Sampson,  Noon 
Day,  and  Big  Bonanza.  During  1908  the  Boston-Idaho  Alining 
Company  bought  the  Lucky  Boygroup  of  8  claims,  from  which  much 
zinc  ore  was  snipped  in  1905.  The  company  owns  a  30-ton  concen- 
trator and  is  preparing  to  install  a  larger  mill.  An  aerial  tramway 
transports  ore  from  mine  to  mill.  Only  a  small  quantity  of  zinc  ore 
was  marketed  in  1908.  The  Independence  Mining  Company,  on  the 
East  Fork  of  Wood  River,  nearly  completed  its  new  lOO-ton  mill  by 
the  end  of  the  year.  The  mine  should  make  an  important  output 
in  1909.  The  Cramer  Electric  Company  will  supply  the  power,  the 
necessary  transmission  line,  14  miles  long,  having  oeen  completed. 
87150— M  B  190H,  PT  1 27 
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short  tons  of  ore,  not  iziclu^ing  old  tailings  re-treated,  with  an  average 
value  in  gold  of  $20.61  per  ton,  m  comparted  with  83  min^  and 
461,082  tons,  averaging  $24.28  per  ton,  in  1907, 

The  increased  tonnage  Wid  the  lower  average  value  per  ton  was  the 
direct  result  of  the  conditions  in  the  camp  in  1908.  At  no  time  in  the 
history  of  the  district  have  treatment  and  transportation  charges  been 
so  advantageous  as  in  1908,  Tlie  rat^^  were  sudi  that  SS  ore  might 
be  shipped  at  a  profit.  There  was  an  abundance  of  skilled  labors 
and  a  great  demand  for  leasee.  Not  only  were  these  taken  on  well- 
developed  properties,  but  in  the  early  months  of  1908  over  100 
leases  were  taken  on  old  dumps.  Many  companies  erected  e^cperi- 
mental  cyanide  plants  for  the  treatment  of  their  low-grade  and  dump 
ore,  and  finding  them  a  success,  undertook  the  handling  of  custom 
ore.  There  were  altogether  about  12  cyanide  plants  in  the  district 
operating  more  or  less  regularly  on  company  and  custom  ore.  These 
cyanide  plants  were  found,  in  many  cases,  to  treat  prolitably  ores 
running  from  $2  to  $4  in  value. 

After  the  desultory  work  of  1907,  when  1,500  feet  of  the  15,500 
feet  had  been  driven,  the  contract  for  the  Roosevelt  deep  drainage 
tunnel  was  awarded  in  January,  1908,  to  A,  E,  Carleton,  Since 
then  work  has  progressed  steadity  from  the  portal  and  also  from  two 
headings,  north  and  south  of  ah  intermediate  shaft.  At  the  close 
of  1908  there  had  been  completed  in  all  three  head^^^^^istance  of 
4,872  feet,  all  of  it  in  PU^e^s  Peak  granite.  ^^^K 

The  outlying  mines  should  be  reached  about  Janoaiy  iT  1910,  and 
the  completion  is  predicted  for  Julv  1, 1910.  Hue  tnonei  will  drain 
the  larger  part  of  the  district  at  a  depth  of  770  feel  beloir  tbapreaent 
lowest  tunnel,  the  El  Paso.  Many  laige  compaiues  have  diaoontin- 
ued  pumping  and  are  working  their  upper  levels  only,  waiting  until 
the  drainage  tunnel  becomes  operative. 

MILLS  AT  COLORADO   CITY. 

The  Golden  C^^cle  mill  at  Colorado  City,  which  was  burned  in 
August,  1907,  was  again  in  operation  at  the  beginning  of  1908,  with 
8  Edwards  roasters  and  a  cyanide  plant.  Work  on  the  new  sampling 
mill  for  this  plant  was  also  begun  in  January,  1908.  The  plants  m 
the  United  States  Reduction  and  Refining  Company,  in  tUorado 
City,  where  the  ores  are  roasted  and  chlorinated  and  the  tailings 
cyanided,  were  operated  continuously  throughout  1908.  The  Port- 
land Gold  Mining  Company's  mill,  in  Colorado  Citj^  was  operated 
throughout  the  year.  Another  roaster  was  added  and  a  plant 
erected  for  extracting  the  values  contained  in  the  sluice  water.  The 
capacity  of  the  chlormation  mill  is  375  tons,  and  that  of  the  cyanide 
mill  550  tons. 

MILLS   IN  THE   CRIPFLE  CREEK  DISTRICT. 

Some  of  the  local  cyanide  mills  at  Cripple  Creek  were  very  anC" 
cessful.  The  average  gold  content  of  the  ores  treated  by  these  plaata 
is  hardly  greater  than  $4  per  ton,  or  50  cents  less  than  the  loweBt 
rate  offered  by  the  outside  custom  mills  for  freight  and  toeatmeiit. 
The  Isabella  100-ton  mill  treated  a  large  tonnage  of  oxidiaed  low- 

Srade  ore.    The  Blue  Flag  50-ton  mill  was  run  on  minimum  cmmAtj 
uring  part  of  the  year.    The  Jerry  Johnson  Company  treated  eon- 
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siderable  dump  ore  in  its  own  mill.  The  Jo  Dandy  mill  operated 
continuously  until  its  destruction  by  fire,  in  November.  The  Strat- 
ton's  Independence  mill  was  run  intermittently  during  the  year. 
The  Portland  Gold  Mining  Company's  experimental  10-stamp  mill, 
at  Victor,  demonstrated  that  the  raw  ore^  of  Cripple  Creek  *^can  be 
successfully  treated  without  roasting,  thus  saving  76  cents  per  ton 
for  roasting,  and  also  $1  per  ton  freight,  now  paid  for  transporting 
the  ore  to  Colorado  City." 

Some  of  the  other  mills  in  the  district  were  the  Ironclad,  W.  P.  H., 
Trilby,  and  Wild  Horse  plants. 

MINES  REVIEW. 

There  were  3  mines  in  the  Cripple  Creek  district,  each  of  which 
produced  over  $1,000,000  in  1908,  and  22  mines,  each  of  which  pro- 
duced over  $100,000. 

The  production  of  the  Portland  Gold  Mining  Company,  as  shown 
by  its  annual  report,  was  94,311  tons,  having  a  gross  value  of 
$1,834,081,  the  average  gross  value  per  ton  being  $19.45.  This  com- 
pany, under  its  own  management,  pursued  a  systematic  development, 
m  contrast  to  many  other  companies  which  leave  the  prospecting  to 
be  done  by  the  lessees.  An  experimental  mill  was  erected  at  the 
mine,  and  the  metallurgists  of  the  company  perfected  the  Portland 
process  of  treating  the  raw,  low-grade  tellunde  ores  at  a  low  cost 
and  advised  the  building  of  a  300-ton  mill  on  the  company^s  property 
at  Victor.  The  company's  pumping  capacity  on  the  1,500-foot  level 
is  850  gallons  per  mmute,  and  660  gallons  per  minute  were  pumped 
in  1908.  The  problem  seems  to  be  whether  to  increase  the  tonnage 
of  high-grade  ore  by  sinking  to  the  1,600-foot  level  in  face  of  possible 
dai^er  of  being  drowned  out  or  to  wait  until  the  Cripple  Creek 
drainage  tunnel  taps  the  water  basin.  The  development  and  explora- 
tion work  for  the  year  amounted  to  5,673  feet,  oringing  the  grand 
total  of  the  underground  workings  up  to  212,593.5  feet,  or  about 
40i  miles. 

The  Golden  Cycle  Mining  Company  was  also  a  large  producer. 
This  company  issues  no  public  annual  statement. 

The  annual  report  of  the  Vindicator  Consolidated  Gold  Mining 
Company  showed  an  increase  in  production  over  that  of  1907.  From 
operations  of  company  and  lessees  there  were  mined  33,035  tons, 
valued  at  $942,643,  averaging  in  value  $71.47  per  ton.  Freight  and 
treatment  cost  $230,894,  leaving  net  receipts  of  $711,749.  The  com- 
panv  expended  a  large  amount  on  development.  The  shaft  was 
sunK  200  feet  below  the  1,200-foot  level.  Large  quantities  of  water 
are  expected  in  lowering  from  the  1,200-foot  to  the  1,400-foot  level. 
A  total  of  5,267  feet  of  development  work  was  done,  most  of  the 
work  being  on  the  500-foot,  1,000-foot,  1,100-foot,  and  1,200-foot 
levels. 

The  Elkton  Consolidated  Mining  and  Milling  Company  reported  a 
prosperous  year.  As  the  result  of  the  cut  in  charges  for  treatment,  a 
very  considerable  tonnage  of  low-grade  ore  was  marketed.  As  com- 
pared with  conditions  in  1907,  the  freight  and  treatment  charges 
showed  a  reduction  of  $1.44  per  ton;  the  average  gross  value  per  ton 
of  the  ore  shipped  was  $8  less  than  in  1907,  but  tne  total  shipments' 
increased  1,648  tons.    Not  only  were  the  lower-grade  ore  bodies 
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uiulorgnnind  drawn  upon,  but  in  addition  leases  were  given  on  some 
of  tho  old  dunins.  The  gross  average  value  per  ton  of  mine  ore  was 
.?17.:U.  and  of  dump  ore,  $7.90.  In  March,  1908,  the  drainage  of  the 
distrirt  hrouglit  tlio  Klkton  water  to  a  point  where  the  900-foot  level 
wasdrv,  and  since  that  t'mte  vigorous  development  operations  on  that 
level  liave  been  in  progress.  The  drainage  tunnel  will  drain  this 
mine  to  a  depth  of  over  1,650  feet. 

Tlie  Kl  Paso  Consolidated  Gold  Mining  Company's  annual  report 
showed  a  largely  increased  production  over  that  of  1907.  The  opera- 
tions by  lessees,  of  whom  there  were  twenty-five  to  thirty,  made  a 
i>ro(lu(ti(»n  of  ?42.S,()r):i.  with  a  general  average  value  of  $22  per  ton. 
YUow  were  \AV2\  feet  t>f  development  work  performed.  The  rt»i)t)rt 
showed  that  only  4  levels  to  a  depth  of  600  leet  were  worked.  This 
mine  will  b«»  the  first  to  be  drained  bv  the  Roosevelt  tunnel.  The 
shaft  has  been  sunk  to  7  levels  and  a  depth  of  1,000  feet. 

Tlu*  vStratton*s  Independence  mine  showed  a  great  decrease  in 
output,  as  compared  with  the  production  of  1907.  Tlie  production 
was  chielly  by  h^ssei^s.     The  new  mill  was  run  at  times  during  the  year. 

The  (iranile  (lold  Mining  Company  made  a  decided  increase  in 
output  ov(»r  that  of  1907.  Accordin":  to  that  company's  annual 
report,  the  o|)erations  for  the  year  snowed  a  gratifying  improvi*- 
nieiit,  tlu)u»:h  the  conditions,  so  far  as  water  is  concerned,  remained 
unrliaii^eil.  hi  \\H)S  the  mine  was  operated  on  the  leasing  system 
with  salisfai'toiy  results. 

Tlu»  Acacia  Oold  Mining  Company  reported  the  depths  of  its  shafts 
at  1, ()()()  feet,  SOO  feet,  and  ;^o()  feet.  The  Aiax  Gold  Mining  Com- 
pany's output  was  mostly  from  oi>erati(ms  bv  lessees.  The  shaft 
on  this  property  is  down  1,200  fe(»t.  The  Ancnoria-Leland  reported 
pi'odiictuMi  fnun  the  uppcM'  lev(»ls  by  lessees.  The  shaft  is  down  1.2(M) 
feet.  TIu*  Blue  Kla^  Minin.ij:  Company  reported  work  on  the  oOO-fiiot 
leNel.  Tlu*  ChriNimas  iniiu*  shaft  is  down  1,200  feet.  The  Ophir 
iniiie  is  optMUMJ  by  an  iudined  shaft  OoO  feet  deep.  The  lessee  on 
iln'  Caiueit»ii  Schoul  Section  No.  Hi  reported  an  SOO-foot  shaft. 
\\\\\\  l."»()  feel  of  Ninkini:  doiKMn  nu)S.  Tlie  2  vertical  shafts  on  tlie 
Daiitr  mine*  ai'c  T.'JO  feet  and  ")2()  feet  deej),  respectively.  The  sliaft 
(Ml  ilie  l)o(i(»i-Ja(k  Tot  is  down  710  feet,  and  that  on  the  Findlev- 
vSluiiilolV  is  1,1s.")  feet.  Tlu'  output  from  this  mine  increased  in 
l«M)s.  Tlu'  (iold  vSovcrei^ni  is  op(»ned  by  a  shaft  1,000  feet  deep.  A 
veitical  shaft  1  ,'J.')0  f<'et  deep  is  reported  by  th«»  Last  Dollar  Company, 
The  Maiv  McKiimey  >hafl  is  700  f<M't  deep.  The  Prince  Albert 
MiiiiniX  Company  has  diiveii  a  tunnel  1,000  feet  long.  The  shaft  on 
the  pn)p('ity  is  :5 10  feet  in  de|>lh.  Tlu»  Ke(|iia-Savage  Gold  Minin;: 
Coin|)any'sV('ilical  shaft  i^  (ioo  fcMM  in  depth.  A  shaft  656  feet  deep 
i-i  on  the  Forr>t  (^iiccn  mine. 

OiIht  impoitanl  pnuhHcrs  in  tlu»  Cripph*  Creek  district  are  the 
Cri'^^ou  Consolidated  (ioM  MiniiiLT  and  Miiiin;;  Company,  Isabella 
Mines  ( \nnpan\ ,  St  nm^'  ( Iold  Minin;;  ( '«»nipany.  Jennie  Sample  Mining 
Com|>any,  and  Stratton  Cripph^  Cre<»k  Mining  and  Development 
Com|>any. 

Tlu»  Ophir  Minin<:  and  Milling  Company  (l)ert<l  Pine  and  Ophir 
mine--^  ,lerry  Johnson  Mining  Company,  (ioM  Kiniir  Mining  Com]>any. 
Ib'my  Adni'y  Mininir  Com|)any,  »lo  DamlvMininj:  Company,  Katinlin 
Cold  Mining  Company.  NIoon-Ainli<>r  Minin^x  C<>mi)any,  Lexingtttn 
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Gold  Mining  Company,  Mary  Cashen  Gold  Mining  Company,  Mary 
Jane  Mining  Company,  Modoc  Mining  and  Milling  Company,  Phar- 
macist Minmg  Company,  Trilby  Mines  Company,  and  Work  Mining 
and  Milling  Company  were  also  producers. 

Among  the  mmes  with  smaller  outputs  are  the  Black  Belle,  Blue 
Bird,  Comanche  Plume,  Coriolanus,  Enterprise,  Ethel  Louise,  Free 
Coinage,  Gold  Hill  Bonanza,  Index,  Julia  V.,  Mattie  L.,  Midget, 
Mohican,  Morning  Glory,  Mountain  Beauty,  Old  Gold,  Ramona, 
Ruby,  and  Tornado. 

IDAHO- 

By  C.  N.  Gerry. 
PRODUCTION. 

The  combined  value  of  the  production  of  gold,  silver,  copper,  lead, 
and  zinc  in  Idaho  in  1908  was  $15,416,599;  the  corresponding  value 
in  1907  was  $21,793,064— a  decrease  in  1908  of  $6,376,465,  or  over  29 
per  cent.  Since,  for  three  years  prior  to  1907,  Idaho  increased  the 
value  of  its  metal  output  at  the  rate  of  nearly  $3,000,000  per  year, 
it  can  readilv  be  seen  what  a  serious  effect  was  wrought  by  the  panic 
of  1907.  There  were  in  all  385  producing  mines  in  1908,  of  which 
207  were  placers.  Although  the  number  of  producing  mines  increased, 
so  many  of  them  were  worked  on  a  small  scale  that  the  results  fell 
short  of  the  usual  production.  The  value  of  the  gold  and  silver 
production  was  $5,402,549,  which  was  less  by  $1,407,547  than  that 
of  1907.  The  total  tonnage  of  the  State  was  1,689,231  short  tons, 
which  was  slightly  less  than  for  1907;  but  as  this  tonnage  was 
valued  at  only  $15,129,532,  the  average  value  per  ton  decreased  from 
$12.68  to  $8.96.  The  value  per  ton  in  gold  and  silver  fell  from  $3.82 
to  $3.03. 

A  summary  of  the  reduction  plants  in  Idaho  reveals  the  fact  that 
out  of  approximately  182  mills  and  smelters  6  were  recently  com- 
pleted, 119  were  idle,  and  57  were  in  operation  during  the  whole  or 
gart  of  the  year.  Of  the  57  in  operation,  2  were  smelters,  one  at 
bnderay  and  the  other  at  I  vers;  13  were  concentrators  of  lead-silver 
ore;  and  45  were  gold  and  silver  mills,  of  which  not  more  than  7  were 
in  operation  the  greater  part  of  the  year.  In  these  gold  and  silver 
mills  125,401  tons  of  ore  were  treated,  yielding  38,603.97  ounces  of 
gold  and  378,480  ounces  of  silver,  at  an  average  recovery  per  ton  of 
$6.36  for  the  former  and  of  3.02  ounces  for  the  latter.  The  most 
important  counties  supplying  this  yield  were  Owyhee,  Elmore, 
Boise,  Idaho,  and  Custer.  ^  There  were  1,200,579  tons  of  ore  treated 
at  concentration  mills,  which,  at  the  ratio  of  6.54  to  1,  made  183,459 
tons  of  concentrates,  with  an  assay  value  of  $  1 0,047,743.  The  average 
content  in  gold  and  silver  was  84  cents  and  27.30  ounces,  respectively. 
The  crude  ore  shipped  direct  to  smelters  amounted  to  147,021  tons, 
with  an  assay  value  of  $4,083,179,  the  average  of  which  was  $1.22  in 
gold  and  14.15  ounces  in  silver.  The  statement  of  production  for 
1907  and  1908,  showing  increase  and  decrease  and  values  at  each 
year's  average  commercial  prices,  is  as  follows. 
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Quantity* 

Value. 

Q^maUtT*        VaIik. 

auaailty. 

Vtiiie. 

Gold . .  ^ . .  ^ , . .  Ilp«  ouniM30, . 

fl0.761TO 
ft,  415,431 

233,8^,851 

11,255,911 

2J7S,146 

12»39Q,«64 

412,168 

mSS!7.33 

7.4W.9SI 

lO.(Hl^S50 

306,S37pgl« 

3^7,410 

tU4a,4S9 

3.S9eLO90 
U33S.524 

1,7M 

+    0,m:Le3 

-       S4S,SSI 

+  tl.^.548 

21J»3,064 

lS,4ie.S09 

-6,m,4aa 

Of  the  tonnage,  more  than  86  per  cent  was  of  lead  ot%,  ^^*B^ 
from  the  Coeur  d  Alene  rep^ion,  tke  gold  and  silver  value  of  wEksh 
was  only  $2.19  per  ton.  There  was  an  increase  in  this  kind  of  ore  of 
73,697  tons,  but  the  metallic  conteirts  were  not  rs  hi^h  as  in  kwent 
previous  years,  due  to  the  treatment  in  1908  of  a  large  tonnai^e  of  old 
tailings.  More  than  6  per  cent  of  the  tonnage  was  copper  oi-e,  derived 
largely  from  Shoshone  and  Custer  counties*  This  portion  of  tlie  too- 
na^e  contained  an  average  Yahie  of  $4,68  in  gold  and  silver  par  ton, 
and  decreased  from  136^327  tons  in  1907  to  107,400  tons  in  1908,  a 
decrease  traceable  to  the  mactivity  of  tiie  first  part  of  1 908.  SilSoeoua 
ore,  yielding  $11.34  per  ton  in  gold  and  silver,  represented  7.43  per 
cent  of  the  tonnage  and  increased  from  93,238  tons  in  1907  to  126,657 
tons  in  1908.  This  striking  increase  is  credited  Imofy  to  Elmore 
County,  but  was  also  partly  from  Custer,  Boiae,  Owynee,  and  Idaho 
counties.  Small  quantities  of  zinc  ore  and  copper-lead  ore  were  pro- 
duced, and  there  was  a  decided  falling  off  in  lead-sine  ore,  amounting 
to  7S,S1 4  tons,  due  principally  to  the  idleness  of  the  Success  mine  near 
Wallace. 

GOLD. 


The  ^old  output  of  the  State  increased  from  60,754.70  ounces  in 
1907,  valued  at  $1,255,911,  to  69,827.33  ounces,  yahied  at  $1,443,459, 
in  1 908.  The  increase  of  9,072.63  oimces  in  quantity  and  of  $187,548 
in  value  was  made  by  the  deep  mines  alone,  smce  there  was  a  decrease 
in  placer  production.  Sixty-five  per  cent  of  the  gold  was  derived 
from  siliceous  ore,  and  gold  from  this  source  increased  from  34,409.04 
ounces  in  1 907  to  45,417.29  in  1908,  owing  to  the  activity  at  Atlanta. 
SunhiMini,  Quartzburg,  Silver  City,  and  Elk  City.  Placers  producea 
neai'ly  20  per  cent  of  the  gold  output,  amounting  to  13.81 7.d8  ounces, 
vahunl  at  $285,043,  a  decrease  of  3,447.30  oimces.  Gold  in  copper 
ore,  supplying  1 1 .67  per  cent  of  the  total,  increased  from  5,804.26  to 
8jr)2.:i2  ounces,  largely  from  the  operation  of  the  Lost  Packer 
smelter  in  (duster  County.  The  only  other  source  of  gold  of  impor- 
tance  wtis  lead  ore,  which  yielded  3,113.52  ounces  in  1907.  but  only 
2,4:^9.24  ounces  in  1908.  Gold  from  lead  ore  represented  3.40  per 
cent  of  the  State  total.  Seven  counties  produced  94  per  cent  of  tiie 
gohl.  In  order  of  their  production,  they  were  as  folK>WB:  Owyfaee, 
Custer,  Boise,  Idaho,  Elmore,  Shosnone,  and  Lemhi.  Placer  gold, 
wliicli  is  won  mostlv  by  hydraulic  and  sluicing  methods,  amounted  to 
$285,643.  Boise  County  was  the  laigest  producer,  with  Nes  Pene» 
Idaho,  Lemhi,  and  Shoshone  supplying  important  amounte.    "^ 
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were  decreases  in  Boise,  Nez  Perce,  and  Shoshone.  The  output 
from  dredging  operations  was  slightly  in  excess  of  that  of  1907,  and 
amounted  to  3,734.04  ounces,  which  output  will  probably  be  increased 
in  the  near  future,  as  new  dredges  are  to  operate  at  Pierce,  Stanley, 
and  Elk  City.  There  are  163  gold  and  silver  mills  in  Idaho,  many  of 
which,  however,  are  old;  a  large  number  were  built  before  a  sufficient 
amount  of  ore  was  developed,  and  others  are  unsuited  to  the  present 
treatment  of  ore,  which  accounts  in  part  for  the  idleness  of  116  of 
them  in  1908.  The  45  active  mills  produced  bulUon  containing  gold 
valued  at  $798,015  and  1,163  tons  of  concentrates,  which  contained 
an  average  per  ton  of  $112.65  in  gold,  or  a  total  value  of  $130,931. 
Lead  concentrates  contained  $49,235  in  gold,  or  27  cents  per  ton; 
and  crude  ore  supplied  $179,645  in  gold,  an  average  of  $1.22  per  ton. 

Source  of  gold  production  in  IdahOy  by  hinds  o/ore^  in  1908  j  by  counties^  in  fine  ounces. 


County. 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc 
ore. 

Copper- 
lead  ore. 

Total. 

Ada 

68.31 

293.68 

63.32 

5,698.96 

220.88 

289.19 

Ringhain   .  -    - ,  - 

3.73 

.48 

297.41 

Blaine.    . 

7.07 

3,942.51 

6.10 

56.36 

127.23 

Boise 

9,641.47 
7.79 

Bonner    . 

.49 

1.20 

Canyon 

37.93 

37.93 

Cassia...     - 

23.80 
5.57 

23.80 

Custer 

227.60 
237.62 

5,593.40 
7,145.42 

7,842.28 

0.09 

13,668.94 

Elmore 

7,383.04 

.77 

Fremont 

.30 

.47 

Idaho 

2,064.64 

204.39 

1,730.86 

45.42 

2,185  53 

213.43 

64.42 

584.47 

107.39 

7,268.54 

9,333.18 
204.39 

Kootenai  and  I^atah 

T^^TPhi 

1,775.06 

.65 

9.00 

.42 

3,515.99 

Lincoln 

45.42 

Nex  Perce 

2,185.63 
213.43 

Oneida 

Owyhee 

18,807.62 
650.69 

.10 
2,342.74 

18,862.14 

Shoshone 

300.18 

3,878.08 
107.39 

Twin  Falls 

4.21 

4.21 

13,817.98 

45,417.29 

8,152.32 

2,439.24 

.51 

69,827.33 

Mine  production  of  gold  in  Idaho  in  1907  and  1908 ^  by  hinds  of  ore,  in  fine  ounces. 


Year. 

Placers. 

SiUceous 
ore. 

Copper 
ore. 

Lead 
ore. 

Lead- 
zinc 
ore. 

Copper- 
lead 
ore. 

Total. 

1907 

17,265.28 
13,817.98 

34,409.03 
45,417.29 

5,894.26 
8,152.32 

3,113.52 
2,439.24 

72.60 

"6.' si' 

60,754.70 

1908 

69,827.33 

Increase  (+)  or  de- 
creaseC— ) 

-3,447.30 

4-11,008.26 

+2,258.06 

-674.28 

-72.60 

-f-.51 

+9,072.63 

SILVEB. 

The  production  of  silver  amounted  to  7,469,981  ounces,  which,  at 
the  average  price  per  ounce  of  53  cents,  was  valued  at  $3,959,090. 
This  is  a  decrease  of  945,450  ounces  in  quantity  and  of  $1,595,095  in 
value  from  the  output  of  1907.  Shoshone  County  supplied  85  per 
cent  of  the  total;  Owyhee,  11.47  per  cent;  Blaine,  1.69  per  cent;  and 
Custer,  Bonner,  and  Lemhi  each  less  than  one-half  or  1  per  cent. 
From  the  lead  ores,  most  of  which  are  mined  in  the  Coeur  d'Alene 
region,  59917,034  oimces  were  derived,  or  over  79  per  cent  of  the  tot 
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Copper  ores  supjdied  over  8  per  cent  and  siliceous  ores  over  12  per 
cent;  the  insig^UDlcant  remainder  came  from  placers  and  copper-kad 
ore.  There  were  increaaes  in  ail  ver  from  siliceoue  ore  anci  copper  ore, 
but  a  larm  decrease  from  lead  ore  and  lead-zinc  ore.  The  decrease 
in  silver  rrosEi  lead^  ore,  000|8d5  ounces,  was  the  result  of  the  low 

{prices  of  lead  and  sQver,  which  closed  some  of  the  mines  and  concen- 
rators  of  the  leadndlver  distrid  of  Shoshone  County.  Two-thirds  of 
the  total  productiony  or  5|008,V35  ounre^s,  came  from  concentrates, 
which  averaged  more  thui  27  buoces  per  ton.  This  amount  repre- 
sented both  concentrates  from  giold-silver  m01s.  1,163  tons  containing 
500,357  ounces,  or  430  ounces  per  ton,  and  lead  concentrates,  182,296 
tons,  containing  4,508,378  oun^es^  or  24,73  ounces  per  ton.  Crude 
ore,  averaging  14.16  ounces  per  ton,  furnished  2,080,079  ounces,  or 
nearly  28  per  cent,  and  gold  and  silver  bullion  contained  378,480 
ounces,  or  6  per  cent  of  tfo  totkl^  and  an  average  of  3.02  ounces  per 
ton.  Of  178  deep  mines,  theri&  were  72  which  pntduced  gold  and 
silver. 


I 


Source  of  silver  production 

inldakc 

,  &y  Hfub  qf  om,  m  iM«r,  Af  esMNK 

m,iHjtmmmm. 

County. 

on. 

OopfNT 
Oft. 

I4id« 

sss. 

riMoni 

ToW. 

Ada 

ao 

18 

n 

1,273 

1«4 

1M 

ninghani .    

n 

41 

Blaine 

8B 

5,7M 

29,M7 

"i2i;«i' 

, 

"^ 

Boise 

Bonnpr 

2,680 

i.» 

n.4« 

Canyon 

9 

Cnsslft....                 .,       

iai' 

U,7M 

tn 

Custer 

88 
69 

6,818 
7,086 

19,726 

m 

iR^nft 

Elmoro 

448 

Fremont 

16 

4B 

Idaho 

339 

23 

167 

3 

630 

14 

15 

98 

5 

9,668 

•••g 

Kootenai  and  Latah 

Lemhi 

1,065 

30 

21,264 

€n 

».«. 

Lincoln 

Nez  Perce 

680 

Oneida 

14 

O  wvhee 

857,394 
374 

128 
6,766,627 

8S7,687 

Shoshone 

607,568 

Twin  Falls 

Washington 

1.285 

h» 

2,687 

918,094 

631,261 

6.917,084 

9W 

7,4m,m 

Mi  tic  production  of  silver  in  Idaho  in  1907  and  1908,  by  kindt  cfwe,  injhe 


Year. 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

LMdore. 

SSPSi 

LmA- 
irfBom. 

«-. 

1907... 

3.518 
2,687 

843.077 
918,094 

536,007 
631,261 

6,817,880 
6,917,084 

2u,m 

8»41i^481 

1908 

000 

Increase  (  +  )  or  de- 
crease (— ) 

-831 

+75,017 

+95,254 

-900,806 

+000 

-a4»ooo 

COPPER. 


The  production  of  copper  decreased  from  10,800,731  pounds  in  1907 
to  10,041  ;850  in  1908,  a  difference  of  848,881  pounds  in  quaatitj  mod 
of  $852,622  in  value,  the  average  price  per  pound  being  13.2  oentBm 
1908  against  20  cents  in  1907.  Ninety  per  cent  of  the  copper  oune 
from  Shoshone  County.  This  was  derivea  from  the  SnowBtorm  oopper 
mine  and  from  other  mines  of  the  Coeur  d'Alene  region  which  i — *^^ 
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small  quantities  of  copper  in  lead  ores.  The  decrease  in  the  State 
total  was  the  result  of  the  inactivity  of  the  smelter  at  Mackay ,  in  Custer 
County,  for  the  operators  of  the  Lost  Packer  mine  shipped  more  matte 
than  in  the  jjast,  and  the  Snowstorm  mine  greatly  increased  the  pro- 
duction of  siliceous  copper  ore.  Washington,  Blaine,  Bonner,  and 
Lemhi  counties  were  the  only  others  that  yielded  important  amounts 
of  copper. 

LEAD. 

A  decrease  in  lead  even  greater  than  that  of  1907  was  recorded  for 
1908,  when  the  production  fell  from  233,823,854  pounds,  valued  at 
$12,392,664,  to  206,827,816  pounds,  valued  at  $8,686,768.  The  aver- 
age price  for  the  year  was  4.3  cents.  This  decrease  of  26,996,038 
pounds  in  quantity  and  of  $3,705,896  in  value  was  almost  entirely 
due  to  the  curtailment  of  the  output  of  the  Coeur  d'Alene  region  on 
account  of  the  low  price  of  lead.  There  were,  however,  decreases  in 
other  counties  for  tne  same  reason.  Shoshone  County  yielded  over 
98.7  per  cent  of  the  total.  Blaine,  Lemhi,  and  Custer  counties  fol- 
lowea  with  smaller  outputs.  With  better  prices  Blaine  County  might 
be  expected  to  return  to  the  output  of  former  years,  since  several  new 
concentrators  were  completed  in  1908. 

ZINC. 

The  only  zinc  ore  shipped  in  1908  was  a  small  production  from 
Blaine  County.  The  output  decreased  from  6,985,732  pounds,  valued 
at  $412,158,  in  1907  to  37,410  pounds,  valued  at  $1,758,  in  1908.  The 
average  price  i)er  pound  was  4.7  cents.  The  Success  and  Frisco 
mines,  from  which  were  shipped  much  ore  and  concentrate  in  1907, 
were  idle  in  1908. 

MINING  INDUSTRY  IN  IDAHO  IN  1908. 

Although  prices  for  metals  were  low  and  manv  of  the  mines  and 
smelters  curtailed  their  output,  several  new  reduction  works  were 
completed,  and  much  development  work  was  accomplished  in  1908. 
In  Elmore  and  Custer  counties  quartz  mines  were  actively  worked, 
and  the  bullion  shipments  from  the  Buster  mine  at  Elk  City,  from  the 
mine  of  the  Bagdad-Chase  Company  at  Atlanta,  and  from  tne  Golden 
Sunbeam  at  Sunbeam  have  been  notable.  In  Shoshone  Countv  the 
Hecla  mine  at  Burke  and  the  Morning  mine  at  MuUan  were  idle  six 
months,  and  the  Last  Chance  at  War&er  two  months.  The  remain- 
ing four  regular  producers — Bunker  Hill  and  Sullivan,  Standard- 
Mammoth,  Hercules,  and  Snowstorm — ^were  operated  the  entire  year. 
The  Tiger-Pporman,  up  to  this  time  one  of  the  large  producers,  was 
considered  exhausted,  and  development  below  the  2,200-foot  level 
was  not  continued.  The  operators  of  the  Bunker  Hill  and  Sullivan, 
the  largest  producer  in  the  State,  started  the  construction  of  an  addi- 
tional concentrator,  which  will  eventually  have  a  dailjr  capacity  of 
1,000  tons.  After  repairs  and  improvements  in  the  original  mill,  the 
combined  capacity  wul  be  2,000  tons.  The  Star  mine  at  MuUan  made 
a  good  showing.  Other  important  mines  are  the  Caledonia,  at  Ward- 
ner;  the  Bear  Top,  east  of  Murray;  the  Ambergris,  near  the  Hercules; 
the  Oooney  mine,  at  Burke;  and  the  Alice,  several  miles  east  of  W< 
laee.    The  first  of  the  year  witnessed  the  operation  of  the  I 
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Northern  Railroad  from  Enaville  to  Murray.  This  wiD  doubtless 
bring  the  North  Side  mine  into  prominence  as  a  shipper  of  lead-silver 
ore.  Definite  assurances  were  made  that  the  Armstead  and  Gilmore 
Railroad  would  be  built  in  the  near  future  from  Annstead,  Mont.,  to 
Gilmore,  Idaho,  and  thence  to  Salmon  City.  That  part  of  the  road 
from  Gilmore  to  Armstead,  68  miles,  will  probably  be  constructed 
first,  as  the  largest  mine  of  the  county,  the  property  of  the  Pittsburg- 
Idaho  Company,  Limited,  and  other  mines  of  the  Texas  and  Spring 
Mountain  districts,  will  thus  be  saved  a  haul  of  80  miles.  The 
remaining  75  miles  of  railroad  from  Gilmore  to  Salmon  will,  when 
completed,  stimulate  gold  mining  in  that  locality.  The  Chicago,  Mil- 
waukee and  St.  Paul  Railroad,  part  of  which  was  being  constructed 
through  Taft,  Mont.,  to  St.  Joe,  Idaho,  will  provide  transportation  to 
mines  and  prospects  south  of  the  Coeur  d'Alene  region.  Construction 
work  was  continued  on  the  road  from  Huntington  to  Lewiston,  which 
should  offer  transportation  facilities  to  many  mines  in  the  western 
side  of  the  State,  but  particularly  to  those  of  the  Seven  Devils  district. 
The  line  is  completed  from  Huntington  to  Homestead,  58  miles  north. 
At  the  new  town  of  Hahn,  in  the  Spring  Mountain  district  of  Lemhi 
County,  work  was  started  on  a  100-ton  custom  lead  smelter  by  the 
Lemhi  Smelting  Company.  There  are  niany  mines  in  the  vicinity 
which  will  be  able  to  supply  lead-silver  ore.  The  Lost  Packer  Mining 
Company  operated  its  100-ton  matting  plant  for  three  months  in 
1908  and  shipped  an  unusually  large  procluct  east  for  refining.  The 
Idaho  Smelting  and  Refining  Company  operated  the  150-ton  lead 
smelter  at  Ponderay  from  October  30  to  tne  end  of  the  year.  The 
plant  not  only  treated  ores  from  Washington  and  Montana,  but  from 
the  mines  in  the  vicinity  of  Lake  Pend  d'OreUle.  The  smelter  at 
Miickay  was  idle  during  the  entire  year.  Two  new  dredges  were 
installed  in  1908,  1  in  Boise  Basin  and  1  in  Stanley  Basin,  and  3 
others  may  be  erected  at  Pierce,  Elk  City,  and  in  Boise  County. 
Four  now  concentrators  were  completed  in  Blaine  County,  2  gold  and 
silver  mills  in  Lemhi  County,  and  2  in  0\\yhee  County." 

Mine  production  of  gold,  silnr,  copper,  had,  and  zinc  in  Idaho,  in  190Sj  by  conntifs. 


County. 

(lold. 

Silver. 

Copper. 

Quantity. 

Fincounccn. 

2M».  11» 

•2<)7.  41 

127.23 

9,041.47 

7.7<> 

37.  %\ 

Z\.  SO 

13.«iC.vl>4 

7.:i.s3.04 

9.  -.m.  IS 

201.39 

3.51-).'.K> 

45. 42 

2.  l.s.'i.  M 

213. 43 

1S.S«;2. 14 

3.s7s.as 

107. 3U 

4.21 

(19.S27.:« 

Value. 

§0.078 

<).  148 

2.630 

1W.307 

181 

784 

492 

2S2.  .T«2 

152. H21 

It) 

1^>2.934 

4.22,') 

72.t>82 

(W9 

45. 179 

4.412 

:is9.9l5 

80,lrt7 

2.220 

87 

1.443.459 

Quantity. 

Value. 

Quantity. 

Value. 

Ada 

Fine  ounces. 
194 
44 

v2&,\m 

7.029 

33,447 

9 

186 

38.315 

7,13,5 

448 

9.907 

23 

22.992 

3 

530 

14 

8.57.  ,537 

6.3<i4.552 

5 

1.285 

S103 

23 

66.953 

3,725 

17,727 

5 

98 

20,307 

3,782 

237 

5.251 

12 

12, 186 

2 

281 

7 

4M.495 

3,373.212 

3 

681 

Poundf.    1 

liiutiliain 

lihiiiic 

1.993 

31.941 

198 

15,006 

rJbS 

4.216 

26 

1.981 

Hois*' ....            ... 

lioniicr 

Caiivoii 

Cassia 

208 
816.382 

■N 

Ciistr-r 

107.630 

KllIKlP' 

FrcMiioni 

Maho 

Kootenai  and  Latah 

233| 

31 

L<'nihi 

10.366 

1.3»Vi 

Lincoln 

Noz  IVrc.' 



Oneida 

Owvh.T 

Shoshone 

Twin  Fall^ 

9.042,876 

1.183.660 

Washington 

123,647 

16.321 

7.4<)9.981 

3.059,090 

10,O41.8fiO  1 

1.325.524 
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Mine  production  of  gold,  silver,  copper,  lead,  and  zinc  in  Idaho,  in  1908,  by 
counties— Continued . 


Cocmty. 

Lead. 

Zinc. 

total  value. 

Quantity. 

Value. 

Quantity. 

Value. 

Ada 

Pounds. 

Pounds. 

$6,081 

6,434 

145,912 

203,629 

20,082 

789 

Bingbam 

Blafiie.               

1,675,124 
13,506 
6,077 

$70,355 
671 
213 

37,410 

$1,758 

Boise 

Bonner            

Oanyon , 

r'.ns^a 

6,923 
226,332 

291 
9,506 

909 

Cnst^ 

420,005 
166,403 

"Blmom... 

Fremoot.   ... 

61,436 

2,580 

2,833 

Tdftho. 

198,216 

i^ootmai  and  li^tah . 

4,237 

T^mbf 

700,622 

29,426 

115.662 

Lin<^n.     .   .    . 

m 

Nei  Peroe 

45,460 

Oneida 

4,419 

Owyhee 

288 
204,138,418 

12 
8,673,814 

844,422 

Sho6hone       

13,220,853 
2,223 

Twin  Falls 

Washington 

17,089 

206,827,816 

8,686,768 

37,410 

1,758 

15,416,599 

Tonnage  of  ore  sold  or  treated,  number  of  mines  producing,  and  tenor  of  ores  in  Idaho,  in 

1907  and  1908,  by  counties. 


Cmmty. 

Total  tonnogi^  of  ote 
wld  or  treated. 

DocpmtDCS 
proauclng. 

Total  avcrago 
vol  ufi  ptr  ton. 

AvprttBe  value 

pt?r  ton  fn  gold 

and  silver. 

Total 
veitu  of 

1906. 

InLTeass 
(+)or  de- 
oreoset-}. 

1907. 

1008. 

1B07. 

1908. 

1907. 

1908. 

deep 

mlQes. 

Ada  and  Bear  Lalce*.. 

Short  tons. 

393 

7 

7,763 

I5,ft&i 
197 

Short  Urns. 
+      167 

S 
1 

22 
IS 
6 

4 

1 
37 
17 

S 

120.03 
7a  14 
18.08 
9.  SO 
74  58 

1tLS4 
5a  85 

5,37 
101.93 

135.  £5 
U.  71 
9.  It 
9,50 
72:.  *j 

in,S4 
13,28 
8.81 
5,33 

ga80 

$4,553 
3&& 

Blafne. 

-  7,07G 
+  7,4S5 
+        9S 

144,597 

BfllM 

85,146 

Boooer ,,.. 

CanTiOd-. 

20,063 

rSSr:v 

10 
lg,ftl7 
H3fll 

1S»77» 

-  4 
—25,475 
+17,528 

-  S84 
+  2>361 

1 
n 

10 
2 

17 

a 

20 
12 
3 
17 

M.21 
19.75 

47.00 

90.90 
2L92 

&24 
32,94 

9.85 

«.21 
5^07 

13.89 
LH 
5.ai 

59.00 
15.73 
0.24 
2L9i 
9.84 

909 

Casta., ^ 

415,254 

Elmore 

351,455 

Fremont 

2,833 

T.ifthrt 

155,356 

Kootenai  and  Latah- . . 

fjvmh^ 

2,515 

-I0,(n2 

IS 

tQ 

15.80 

3L73 

ft.  79 

19. 4« 

79, 7M 

Lineolo....  .....„..,. 

*         3 

1 

^€0 

88.00 

Oneida....... 

Owyhee        .    * 

61.4&1 

+  4.171 

+10,010 

9 
23 

7 
28 

18.70 
1Z24 

16.38 
8,51 

18.i5S 
3.15 

lti.3S 
2.22 

843,289 

ShoshotK.     ........... 

13,208,H9 

T«-lii  Falla     V*  * 

Washington........... 

2» 

-      2S5 

2 

3 

58,39 

Hfi,9S 

5.57 

3.90 

u,(m 

1,689,231 

-  1,S29 

145 

178 

1168 

g,9tt 

3.82 

3.oa 

15,120,532 

a  Bear  Lake  County  was  not  a  producer  in  1908. 
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ofv  and  cmnoBntfaidf  with 
m  1908,  fty  eoimda. 


OmWpHAmidAimmaia. 

Umatttrtl 

Ooanty. 

QnMittty. 

SSSS£ 

^SSS£ 

Ads. -,-.-- 

Abort  IMM. 

880 

'nSt 

mmm. 

fltotMl^ 

. 

Blame. . ."..".". .... ...... .1 \ 

8 

t,VLn 

* 

9,am 

BoSS!:::;;:::::::::::::::::::;::.. ::::....::...: 

Bonner „..,_,„^,-. 

CmbIa. 

Custer 

its 

JtSS 

ts 

m 

Slmofe .,»,...-»-T 

Kmnoiit ...,.-.  T  T  -  T ,  r  T 

Idaho 

>f:S 

^.ss 

i.n 

iSSShi                      

NesPeroe. 

Owyhee. 

n:S 

«.utg 

•*1! 

ShoBhone 

i,w,« 

Washington 

Total 

us,  401 

*8SS 

"V8 

i,9B0,nt 

Perton.    .                      

Cotinty. 

<»»«t»t»pn>d»d. 

^SSS\. 

Quantity. 

0€ld. 

80w. 

Oappw. 

ImL 

j^ 

Ada 

Short  Umt. 
22 

jPlMOtt. 

m.96 

FmmiB. 

rmrna. 

Fmm. 

89^888 

Bingham 

Blaine. 

1,062 
418 

UL61 
617.58 

tt,28e 

41084 

198 

^m 

8B,8n 

Boise                  

ullS 

Bonner 

r^assift 

' 

Custer 

19 
158 

124.76 
1,021.30 

1,400 
i;648 

4» 

10,180 

4,285 

Elmore    .        

»;£ 

Fremont 

Idaho 

395 
5 

1,767.87 
12.82 

6,(«0 

aO.JM6 

Lemhi 

45 

S^MD 

« 

Nei  Perce 

Owyhee 

170 
181,200 

2,686.22 
2.368.92 

487,040 
4,440,806 

814,137 

Shoshone 

86,287 

170,898.187 

.  0,698,184 

Washington 

Total 

183,450 

8,715.04 
0.0475 

5,008^736 

78,416 

m,608»88B 

.10,047,741 

Per  ton 

Crude  ore  shipped  to  smelters  from  Idaho  in  1908,  6|f  cotmfMl. 


County. 

Quantity. 

Gold. 

SUver. 

Copper. 

Le«L 

i^ 

Total 
TBloe. 

Ada..                        

Short  tons. 

4 

7 

1,409 

15 

197 

10 

4,039 

86 

5 

703 

Fineots. 

14.50 

3.73 

47.24 

53.17 

7.79 

23.80 

7,847.73 

20.80 

.77 

5.06 

112.58 

Fineou. 

10 

81 

68,075 

184 

33,447 

186 

31,073 

14 

448 

1,865 

22,245 

Poiiiidt. 

PomdB. 

rmml». 

ono 

Bingham 

1,008 
24,426 

*"*i6,d66' 

208 

814,082 

Blaine..                   

-IS 

87,410 

f:S 

Boise 

Bonner              

solS 

Cassia 

Custer.                  

aM.8n 

Elmore 

47 

Fremont 

81,498 

8L898 

Idaho . . 

288 

10,321 

44,W8 

Ixjmhl 

808,988 



Nez  Peree. 

Owyhee 

8 

140,276 

259 

9.84 

539.15 

4.21 

6.115 

1,915,092 

1,285 

8,'077,'636' 
123,647 

388 

38,346,881 

^•^S 

Shoshone. 

Washington 

Total 

147,021 

8,690.37 
0.0501 

2,080.070 
14.16 

0,068,486 

36,881,410 

8r,488 

Amnt 

Per  ton. .                    
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Subdivision  of  tonnage  of  ore  sold  or  treated  in  Idaho  in  1908 j  by  countieSy  in  short  tons. 


County. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc  ore. 

Copper- 
lead  ore. 

Lead- 
line ore^ 

Ada.                         ...            .... 

393 

Bingham 

7 
66 

Blaine 

17 

15,854 

114 

7,607 

63 

Boise 

Bonner 

63 

20 

Can von 

Cassia. 

10 
264 

Custer 

14,866 
24,261 

3,814 

3 

Elmore 

Fremont 

32 

54 

Idaho 

15,778 

Kootenai  and  Latah 

Lemhi 

1,821 

22 

660 

12 

Nex  Perce 

Oneida. 

Owyhee  . .                      

51,480 
1,063 

1 
1,447,480 

Shoshone 

103,137 

Twin  Fails 

Washington 

250 

Total 

125,657 
$U.34 

107,400 
S4.68 

1,456,096 
S2.19 

63 

15 
132.68 

Value  per  ton  in  gold  and  silver 

Mine  production  of  placer  gold  in  Idaho  in  1907  and  1908,  by  counties. 


County. 


Ada 

Bingham. 
Blaine- . . . 

Boise 

Canyon... 

Cassia 

Custer 

Elmore... 
Idaho. 


Kootenai  and  Latah. 


9,450 


County. 


Lemhi 

Lincoln 

Nez  Perce.. 

Oneida 

Owyhee 

Shoshone... 
Twin  Falls. 
Washington 


1907. 


132,474 

502 

54.211 

8,784 

1.368 

17,231 

2.272 

32 


356,905 


1908. 


135,780 
939 
45.179 
4,412 
1.125 
12,082 
2,220 


285,643 


Gold  production  of  Idaho  placers  by  different  methods^  1907  and  1908. 

Hydraulic,  a 

Drift. 

Dredge. 

Total. 

1907 fine  ounces. . 

19()H do.... 

13,404.27 
10,030.23 

260.05 
53.71 

3.600.96 
3,734.04 

17,265.28 
13,817.98 

a  Includes  sluicings. 

In  1908  there  were  385  producing  mines  in  Idaho,  of  which  207  were 
placers  and  178  were  deep  mines.  Of  the  placers  197  were  worked  by 
nydraulicking,  5  w^ere  dredging  operations,  and  5  were  drift  mines. 
Of  the  deep  mines  1  was  a  gold  mine,  and  1  a  silver  mine ;  72  were  gold- 
silver,  12  were  gold-silver-copper,  24  were  gold-silver-copper-lead,  46 
were  gold-silver-lead,  and  15  were  silver-lead  mines;  1  was  a  silver- 
copper-lead,  1  a  silver-copper,  and  1  a  zinc  mine;  and  4  were  copper 
mines. 
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REVIEW  BY  COUNTIES. 
ADA   COUNTY. 

In  1908  Ada  County  produced  289.19  ounces  of  gold  and  194  ounces 
of  silver,  the  total  value  of  both  being  $6,X)81 ,  which  was  $1,853  less  than 
it  was  in  1907.  The  Gold  Eagle  is  the  only  mine  of  the  county  which 
has  made  a  large  production  m  the  last  five  years. 

Black  Hornet  district — ^A  small  output  of  ore  from  shallow  workings 
was  milled  by  the  Last  Hope  Mining  Company  in  a  3-stamp  amalga- 
mation mill.  Other  properties  under  development  in  the  district  were 
the  June,  the  Three  Links,  and  the  Twentieth  Century. 

Highland  Valley  district — Southeast  of  Boise  City,  near  the  Elmore 
County  line,  placer  gold  was  mined  from  along  JBoise  River.  Pro- 
duction was  reported  from  the  Red  Rock  Placer. 

Mclntyre  district — The  Celtic  Gold  Mining  Company  continued  the 
development  of  property  5  miles  east  of  Boise.  A  1,300-foot  tunnel 
is  said  to  disclose  3  distinct  veins.  BuUion  was  produced  through  the 
operation  of  a  5-stamp  mill  and  cyanide  plant.  Streaks  of  high-grade 
ore  were  found,  but  the  ore  is  reported  to  average  $4  per  ton.  At  the 
Picket  Pin  mine  the  development  consists  of  a  tunnel  now  380  feet 
long.  Part  of  the  ore  is  free-milling;  some  of  it  contains  the  sulphides 
of  iron,  lead,  and  zinc.  It  occurs  m  fissures  in  granite,  and  is  said  to 
average  about  $5  per  ton. 

Neal  district. — The  greater  part  of  the  Neal  district  is  in  Elmore 
County,  but  the  Gold  Eagle  mine  is  in  Ada  County.  This  was  oper- 
ated a  short  time  in  1908,  and  bulUon  and  concentrate  were  shipped. 
The  mine  is  developed  by  over  4,000  feet  of  tunnels  and  shafts,  300 
feet  of  which  was  accomplished  in  1908.  The  equipment  consists  of  a 
20-stamp  amalgamation  and  concentration  mill. 

Shaw  Mountain  district. — The  Big  Giant  Gold  Mining  Company, 
which  owns  j)r()perty  in  both  Ada  and  Boise  counties,  has  a  deposit 
of  low-grade  ore,  developed  by  li  miles  of  undergroimd  openings. 
The  vein  is  said  to  be  50  feet  wide  and  to  average  $4  in  gold  per  ton. 
It  is  thought  that  the  ore  may  be  successfully  treated  by  the  cyanide 
process. 

BANNOCK   COUNTY. 

Fort  Hall  district, — The  Fort  Hall  Mining  Company  continued  the 
developincnt  of  the  low-grade  ore  zone  cut  by  the  tunnel  at  3,555 
feet  and  made  concentration  tests  <m  its  ores,  but  no  shipments  were 
made.  The  Paj)0()se  C/omj)any,  whose  property  adjoins  the  Fort 
Hall,  extended  its  tunnel. 

BEAK    LAKE    COUNTY. 

Tliere  were  no  shipments  from  the  county  and  no  extensive  devel- 

()j)meut  work  was  reported. 

BINGHAM   COUNTY. 

The  output,  largely  from  placers  at  Gray  and  points  along  the 
Snake  Uiv(T,  amounted  to  297.41  ounces  of  gold,  44  ounces  of  silver, 
and  1,99:>  pounds  of  copper,  valued  at  $6,434. 
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Mount  Pisgah  district. — ^The  American  H[ydraulic  Placer  Mining 
Company,  whose  mine  is  situated  east  of  Uray's  Lake,  continued 
productive  work  in  1908.  The  Caribou  Gold  and  Copper  Company 
made  small  shipments  of  copper  ore. 

Snake  River  district, — Sluicing  operations  on  the  banks  of  Snake 
River,  near  Blackfoot  and  Otis,  produced  $2,717  in  gold.  The 
Woodruff  Bar  was  the  largest  producer. 

BLAINE    COUNTY. 

MiTU  'production  of  gold,  silver ^  and  associated  metals  in  Blaine  County j  Idaho,  in  1907 

and  1908. 


Metal. 


DEEP  MINES. 

Gold fine  ounces. 

Silver do . . . 

Copper pounds. 

Lead do... 

Zinc do... 

PLACERS. 

Gold fine  ounces. . 

Silver do — 


1907. 


Quantity.      Value. 


1,308.74 

170,358 

35,919 

'(2,250,164 

37,077 


2.37 
9 


$27,054 
112,436 

7,184 
119,259 

2,187 


49 


,175 


1906. 


Quantity.      Value 


63.91 

126,315 

31,941 

1,675,124 

37,410 


63.32 
11 


$1,321 
66,947 

4,216 
70,355 

1,758 


1,309 
6 


145,912 


Increase  (+)  or  de- 


Quantity.      Value. 


-1,244.83 

-  44,043 

-  3,978 

-  575,040 
+    333 


+   60.95 
+      2 


-$25,733 

-  45,489 

-  2,968 

-  48.904 

-  429 


+  1,260 


-122,263 


Source  of  gold  and  silver  in  Blaine  County,  Idaho,  in  1907  and  1908,  by  kinds  of  ore,  in 

fine  ounces. 


Metal. 


Year. 


Placers. 


Siliceous 
ore. 


Lead  ore. 


Copper 
ore. 


Lead-zinc 
ore. 


Total. 


Gold.. 
SUver. 


1907 
1908 
1907 
1906 


2.37 
63.32 

9.00 
11.00 


865.81 

7.07 

3,945.00 

S52.00 


442.92 

56.36 

166.396.00 

125,463.00 


0.48 
17.00 


i,3n.io 

.!  127.23 
.]  170,367.00 
.!  126,326.00 


The  total  value  of  the  county  output  in  1908  amounted  to  $145,912. 
This  was  distributed  as  follows:  Gold,  127.23  ounces;  silver,  126,326 
ounces;  copper,  31,941  pounds;  lead,  1,675,124  pounds;  and  zinc, 
37,410  pounds.  There  were  37  mines  from  which  shipments  were 
made,  but  there  were  only  6  properties  from  which  more  than  100 
tons  were  shipped.  The  Wood  River  district  averaged  a  car  of  ore 
or  concentrates  every  other  day,  but  the  mills,  with  a  combined 
capacity  of*  900  tons,  were  almost  entirely  idle.  Although  the  pro- 
duction for  1908  was  small,  the  outlook  at  the  end  of  the  year  was 
better  than  for  many  years  past  on  account  of  the  building  of  new 
mills  arid  electric  power  plants.  Mills  aggregating  400  tons  in 
capacity  were  in  course  of  construction  on  the  Croesus,  Boston-Idaho, 
Indei>endence,  and  Muldoon  properties,  and  the  250-ton  plant  of  the 
Idaho  Consolidated  was  completed. 

The  principal  product  is  lead  ore,  although  gold-bearipfl"  ^"^  '^•^ 
an  important  factor  in  the  production  of  1907.    '^ 
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tons  of  crude  and  concentrating  ore  produced  in  1908,  which  was 
about  half  of  the  output  of  1907,  and  which  averaged  $18.65  per  ton. 
This  tonnage  represented  1,409  tons  of  crude  ore  shipped,  valued  at 
$88,033,  or  at  $62.48  per  ton;  and  6,344  tons  of  pre  which  made 
1,082  tons  of  concentrates,  valued  at  $56,480,  or  at  $52.20  'per  ton. 
The  Wood  River  region  contains  5  mining  districts,  of  which  the 
principal  are  the  Mineral  Hill  and  Warm  Springs  districts.  As  there 
IS  a  Little  Wood  River  district  east  of  Hailey,  near  Muldoon,  and  a 
Wood  River  district  in  the  vicinity  of  Galena,  northwest  of  Ketchum, 
references  to  the  Wood  River  country  are  often  confusing. 

Antelope  district — On  Lead  Belt  Gulch,  a  tributary  of  Antelope 
Creek,  northeast  of  Muldoon,  the  Antelope  Mining  Company  (Limited) 
operated  the  Climax  and  the  Silver  King  claims,  upon  which  1,030 
feet  of  development  has  been  accomplished  and  from  which  several 
shipments  of  silver-lead  ore  were  made  during  the  year. 

borne  district. — On  Little  Lost  River  ore  was  shipped  from  the 
Belknap  and  Wilbert  mines.  The  former  is  a  copper  prospect,  and 
the  latter  a  lead-silver  mine  which  was  operated  eight  months  of  the 
year. 

Hamilton  district. — Near  Clyde,  on  Little  Lost  River,  copper  ore 
was  shipped  from  the  Automatic  group  of  the  Coppjer  and  Uranium 
Mining  Company.  Operators  of  the  old  Frank  mine  in  the  same 
locality  made  shipments  to  Salt  Lake  City  of  a  good  grade  of  lead  ore, 
containing  silver. 

Lava  Creek  district. — Small  lots  of  lead  ore  were  shipped  from  the 
St.  Louis  and  Iron  Mountain  mines  near  Martin.  The  Crystal  Car- 
bonate mine  lias  a  tunnel  780  feet  long,  and  the  Pajrmaster  about  800 
feet  of  work. 

Little  Smohj  dwtrict. — Twenty  miles  west  of  Hailey  the  Cannon 
Ball  Mining  and  Milling  Companv  developed  a  gold  property  of  8 
claims  with  425  feet  of  tunnels.  A  small  amount  of  bullion  was  pro- 
duced through  the  operation  of  a  5-stamp  mill. 

Little  Wo(xl  River  district. — Although  there  were  no  shipments 
from  tliis  district  in  1908  there  was  important  development  and  con- 
struction work  in  j)rogrewSs,  and  the  district  will  protably  ship  lead 
ore  and  concentrate  in  1909.  At  the  Muldoon  mine  1,000  feet  of 
work  was  done  in  1907  and  1908.  The  mine  is  said  to  contain  much 
second-class  ore  left  by  the  old  company,  as  well  as  ore  of  shipping 
grade  recently  disclosed.  A  100-ton  concentration  mill  was  erected 
during  1!)0S  and  a  300-liorsepower  hvdro-eleetric  power  plant  con- 
strucl(Ml.  The  management  of  the  Muldoon  property  is  also  operating 
the  Mutual  and  Mountain  Bell  mines,  upon  which  much  work  has 
been  done.  An  ore  body  12  feet  in  width  was  reported  opened  on 
th(^  ])ro|)erty  of  the  Idaho  Mines  Development  Company. 

Mill ( ml  llUl  (listriet. — In  this,  tlie  principal  district,  21  mines  sup- 
j)lie(l  0,973  tons  of  ore,  containing  $1,657  in  gold,  102,519  oimces  of 
silver,  10,805  pounds  of  copper,  and  1,247,711  pounds  of  lead.  Four 
years  ago  the  ore  j)ro(hice(l  in  the  district  was  valued  at  five  times 
that  of  this  output.  The  j)ro(hiction  will  doubtless  be  increased 
when  the  ninv  mills  of  tlie  Idaho  Consolidated  Mines  Company 
(Limited)  and  of  th(»  Croesus  Gold  and  Silver  Mining  Company  are  m 
succ(»ssful  oi)eration.  The  former  company  owns  the  Minnie  Moore 
min(\  wliich  for  many  years  has  been  the  largest  producer  of    the 


GOLD,  SILVER,  ETC.,  IN   WESTERN   STATES — IDAHO.  417 

district.  During  1 908  a  new  250-ton  concentration  plant  was  completed 
at  this  mine,  half  of  which  is  equipped  with  the  usual  wet  concen- 
tration tables,  the  remainder  consisting  of  tables  for  dry  concentra- 
tion. The  mill  was  operated  for  three  months  in  1908  on  old  tailings, 
but  results  were  not  thoroughly  satisfactory  and  improvements  will 
be  made.  The  company  is  said  to  have  150,000  tons  of  old  tailings, 
containing  zinc,  silver,  and  lead.  During  the  year  a  new  1,200- 
horsepower  hydro-electric  power  plant  was  completed.  An  incline 
shaft  on  the  Kelief  claim,  which  intersects  2  new  veins,  is  to  tap  the 
800-foot  level  from  the  Minnie  Moore  shaft.  Both  these  shafts  were 
in  process  of  being  unwatered,  not  only  preparing  the  way  for  pro- 
duction, but  draining  other  properties  of  the  district.  Four  miles 
west  of  Hailey,  the  Croesus  Gold  and  Copper  Mining  Companv  has 
completed  its  120-ton  concentration  mill,  which  is  to  be  supplied  with 
power  by  the  Cramer  Electric  Company.  The  equipment  consists  of 
crusher  rolls,  jigs,  Huntington  mills,  tables,  and  amalgamation  plates. 
The  incline  shaft,  now  down  about  850  feet,  is  reported  to  show  a 
vein  of  iron  and  copper  sulphides  from  8  to  10  feet  wide.  At  the 
600-foot  level  a  lead-silver  vein  cuts  this  ore  body.  This  mine  should 
be  an  important  producer  in  1909,  as  it  was  in  1907.     The  6  largest 

{roducers  of  the  district  were  the  Eureka,  the  Quincy  Junior,  the 
daho  Consolidated,  the  CUmax,  and  the  Nay  Aug,  from  all  of  which 
was  shipped  lead  ore  or  concentrates  containing  silver  and  a  little 
copper  and  gold.  The  mills  on  the  Quincy  Jumor  and  Eureka  were 
operated.  The  Nay  Aug  mine,  of  the  Wood  River  Zinc  Company,  is 
opened  by  3  tunnels,  the  deepest  being  2,000  feet  long.  Work  aggre- 
gating 1,110  feet  was  done  in  1908.  Other  producers  of  the  district 
were  the  Idaho-Democrat,  Hard  Times,  Hidden  Treasure,  Jay  Gould, 
Monarch,  Red  Elephant,  Bullion,  Harrison,  Black  Barb,  and  North 
Star. 

Soldier  district. — ^The  Hailey  Mines  Development  Company,  oper- 
ating the  Five  Points  mine  near  Soldier,  is  said  to  have  developea  an 
ore  body  of  some  importance. 

Warm  Svrings  district. — Nine  producers  near  Ketchum  contributed 
227  tons  or  ore,  yielding  $314  in  gold,  11,655  ounces  of  silver,  90,856 
pounds  of  lead,  and  37,410  pounds  of  zinc,  with  a  total  value  of 
$12,065.  The  shippers  were  the  Alabama-Idaho,  Lucky  Boy,  Silver 
Fortune,  Indepenaence,  Carbonate  Hill,  New  Hope,  Sampson,  Noon 
Day,  and  Big  Bonanza.  During  1908  the  Boston-Idaho  Mining 
Company  bought  the  Lucky  Boygroup  of  8  claims,  from  which  much 
zinc  ore  was  shipped  in  1905.  The  company  owns  a  30-ton  concen- 
trator and  is  preparing  to  install  a  larger  mill.  An  aerial  tramway 
transports  ore  from  mine  to  mill.  Only  a  small  quantity  of  zinc  ore 
was  marketed  in  1908.  The  Independence  Mining  Company,  on  the 
East  Fork  of  Wood  River,  nearly  completed  its  new  100-ton  mill  by 
the  end  of  the  year.  The  mine  should  make  an  important  output 
in  1909.  The  Cramer  Electric  Company  will  supply  the  power,  the 
necessary  transmission  line,  14  miles  long,  having  been  completed. 
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MIITERAL  RESOUBCES. 
BOISE   COUNTY. 


Mine  production  of  gold,  silver,  and  associated  metals  in  Boise  County.  Idaho,  in  1907 

and  1908. 


Metal. 


1907. 


Quantity.      Value. 


DEEP  MINES. 


S^:; 


Gold fine  ounces. . 

Silver do. . . 

pounds.. 

do..., 

PLACERS. 

Gold fine  ounces. 

Silver do. . . 


3,341.07 
15,785 


47,903 


8,040.41 
1,768 


160,066 
10,418 


2,539 


166,210 
1,167 


.1    249,400 


1906. 


Quantity. 


3,942.51 

6,756 

196 

13,596 


5,608.96 
1,273 


Value. 


181,499 

3,060 

26 

671 


117,808 
675 


203,6 


Iiicraaae(-i-)Qr 
decrease  (— ). 


Quantity. 


+  601.44 

-  10,029 
+  196 

-  34,307 


-2,341. 46 
-         406 


Value. 


+112,433 

-  7,368 
-I-         26 

-  1,968 


-  48,402 

-  402 


-  45,771 


Source  of  gold  and  silver  in  Boise  County,  Idaho,  in  1907  and  1908,  by  kinds  of  ore,  in 

fine  ounces. 


Metal. 


Gold.. 
Silver. 


Year. 


1907 
1908 
1907 
1908 


Placers. 


8, 04a  41 
5,608.04 
1,768 
1,273 


BOioeoiis 
on. 


3,341.07 
3,042.63 
15,786 
6,756 


TotaL 


11,381.48 
0,641.47 

17,553 
7,020 


Tlie  value  of  the  output  of  this  county,  ahnost  entirely  of  gold, 
amounted  to  $203,629,  or  $45,771  less  than  in  1907.  Hiere  were 
57  producers  in  1908,  of  which  40  were  placers,  and  17  produced 
gold  and  silver  from  deep  mines.  The  county  was  tliird  in  output 
of  gold,  and  produced  9,641.47  ounces  of  tnat  metal,  valued  at 
$199,307,  7,029  ounces  of  silver,  198  pounds  of  copper,  and  13,596 
pounds  of  lead.  The  placers  produced  gold  valued  at  $117,808,  or 
nearly  58  per  cent  of  the  county  total.  There  was,  however,  a  de- 
crease in  placer  gold  amounting  to  $48,402  and  an  increase  in  gold 
from  siliceous  ore  of  $12,433.  The  ore  output  was  greater  by  7,485 
tons  than  that  of  1907  and  amounted  to  15,854  tons,  from  which 
$S1 ,499  in  gold  and  $3,050  in  silver  was  won  through  the  operation 
of  12  gold  and  silver  mills.  As  many  more  mills  were  idle.  Tlie  ore 
averaged  $5.33  per  ton  in  gold  and  silver.  The  county  has  17 
mining  districts,  but  as  9  or  these  join  eacli  other  and  some  have 
small  j)r()ihiction,  they  have  been  grouped  to  make  what  is  commonly 
called  Boise  Biusin,  which  includes  the  following  districts:  Centerville, 
Elkhoni,  (iambrinus,  Gold  Hill,  Granite,  Idaho  City,  Moores  Creek 
and  Lower  Moores  Creek,  Pioneerville,  and  Placerville. 

Boi.^f  Basin  regioji.-Jn  1908  this  region  produced  from  8- deep 
mines  1 1 ,742  tons  of  ore,  which  yielded  gold  amounting  in  value  to 
$15S,242;  2,425  ounces  of  silver;  198  pounds  of  copper;  and  2,106 
])()un(ls  of  lead.  Of  the  gold,  28  placers  produced  $109,844.  Most 
of  the  gold  is  deposited  at  Idaho  City  or  at  the  United  States  assay 
office  at  Boise.     The  largest  placer-gold  producer  of  the  district  is 
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the  Moline  Mining  Company,  which  has  operated  a  floating  dredge  at 
Placerville  for  several  years.  The  next  6  important  producers  are: 
Basin  Branch  placer,  Boise  Basin  Hvdraulic  and  Placer  Companv, 
Harwood  Glenn  Mining  Company,  Leary  &  Brogan  placer,  OaKs 
Mining  Company,  and  Kiley  and  Fairen  placers.  According  to  the 
tenth  annual  report  of  the  state  mine  mspector,  some  important 
dredge  construction  was  under  way  by  the  Boston-Idaho  Gold  Dredging 
Company,  which  has  moved  a  dredge  of  a  daily  capacity  of  3,000 
yards  from  Yreka,  Cal.,  to  its  property  below  Idaho  City,  and  will 
soon  complete  a  1,400-horsepower  electric-power  plant  on  the  south 
fork  of  Payette  River.  This  company  was  also  naving  designed  a 
larger  dredge  for  the  same  ground,  wmch  comprises  600  acres  and  is 
said  to  contain  about  16  cents  in  gold  per  cubic  yard.  The  property 
is  reported  as  having  been  thoroughly  tested  by  drilling.  There  were 
5  important  deep-nune  producers  in  1908.  The  Golden  Age  Mining 
Company  (Limited),  at  Placerville,  operated  its  mine  and  5-stamp 
mill  for  eight  months  and  shipped  bullion  and  concentrate.  About 
2,000  feet  of  work  was  done  on  this  property.  The  Boulder  Mining 
Company,  near  Idaho  City,  worked  tne  Boulder  and  Molly  McCarty 
mines,  extended  the  tunnels  to  500  to  600  feet,  and  produced  bullion 
in  the  20-stamp  amalgamation  and  concentration  mill.  An  aerial 
tram  3,300  feet  long  was  constructed.  The  Golden  Rod  Mining 
Company  was  sinkmg  a  double-compartment  shaft,  which  has 
reached  a  depth  of  120  feet.  Two  Chilian  mills  on  the  property,  with 
amalgamation  and  cyanide  treatment,  made  short  runs  each  month 
from  July  to  November,  and  produced  considerable  bullion.  The 
Bekhazzar  Mining  Company,  west  of  Quartzburg,  operated  a  10- 
stamp  mill  and  produced  bullion  in  1908.  The  mine  is  opened  by 
1,000  feet  of  tunnels.  The  Last  Chance  and  Golden  Star  mines,  be- 
tween the  Iowa  and  Gold  Hill,  were  operated  by  the  Columbia  Mining 
Company.  The  company  has  a  5-stamp  miU  now  on  the  ground. 
The  White  Quartz  Alining  Company  developed  the  Elkmeat  claim 
near  Idaho  City  by  a  tunnel  200  feet  long.  The  Confederate  mine  at 
Quartzburg,  belonging  to  the  Gold  Hill  and  Iowa  Mines  Company, 
was  leased  and  produced  bullion  in  the  Huntington  mill  of  the  Amingo 
Company.  At  the  Gold  Hill  and  Iowa  mines,  which  have  been  icDe 
for  years,  development  work  was  resumed.  A  new  hoist  was  installed 
at  the  Pioneer  shaft.  The  mines  are  opened  by  2  shafts,  400  feet 
each^  5,000  feet  of  crosscuts,  and  6,000  feet  of  drifts.  Eauipment 
consists  of  a  20-stamp  amalgamation  and  concentration  mill. 

Deadwood  Basin  distrid.-^Yhe  Merry  Blue  and  Union  claims  pro- 
duced bulUon  in  an  arrastre,  and  the  Deadwood  Placer  Company 
shipped  gold  to  the  government  assay  office. 

tngJdand  Valley  district. — ^The  Highland  Valley  Power  Company 
operated  placers  on  Boise  River,  18  miles  southeast  of  Boise  City, 
and  secured  considerable  gold.  The  property  consists  of  400  acres 
above  the  Highland  Dam.  The  gravel  is  said  to  run  30  cents  per 
yard.  As  the  capacity  of  the  plant  is  2,000  horsepower,  there  is 
more  than  sufficient  power  to  operate  the  placers. 

Payette  River  district. — The  Jacobs  Gulch  placer,  near  Payette,  pro- 
duced in  1908. 

Boise  River  district. — ^At  Twin  Springs,  north  of  Boise  River, 
$2,338  in  gold  was  won  from  the  Eureka,  Boulder,  and  other  claims 
in  the  vicinity. 
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Summit  Flat  district. — ^Northeast  of  PioneemDe  the  Black  Jade 
mine  produced  bullion  in  a  12-ton  Trenuun  steam  stamp  milL 

West  View  district.^— Tim  district  suffered  a  decTMse  of  neaify  60 
per  cent  in  value  of  product.  The  output  of  1908  amounted  to  4,020 
tons  of  ore,  from  which  $31,987  worth  of  cold,  4,487  omioes  of  ailyer, 
and  11,490  pounds  of  lead  were  obtamed,  a  total  value  of  S34,848. 
During  1908  neither  the  Pearl  nor  the  Lincoln  mine  was  operated 
for  more  than  four  months,  and  the  Lincoln  went  into  the  hands  of  a 
receiver.  The  property  is  developed  by  a  shaft  4S0  feet  deep  and  by 
over  6,000  feet  of  drifts  and  shafts.  Equipment  consists  of  a  100-ton 
concentration  and  amalgamation  mill,  which  saves  about  75  per 
cent  of  the  metallic  contents  of  the  ore  reported  to  average  nearly  $10 
per  ton.  More  than  60  per  cent  of  the  TOld  saved  was  obtained 
through  the  smelting  of  the  concentrate,  iraich  was  shipped  to  Salt 
Lake.  The  expenses  of  mining  and  timbering  in  a  talcose  formation. 
difficulty  in  saving  a  large  part  of  the  metallic  contents  of  the  ore,  ana 
poor  management  are  said  to  have  handicapped  the  property  in  the 
past.  The  Iron  Dollar  Leasing  Companjr  operated  the  Lavan  group, 
produced  bullion  and  concentrate,  and  snipped  crude  ore.  The  pro^ 
erty,  consisting  of  the  Iron  Dollar,  Judas,  and  Shamrock  daims.  is 
developed  by  a  200Tfoot  shaft  and  bv  1,000  feet  of  tunnels  and  drirts. 
The  Easter  50-ton  mill  was  operated.  The  Mint  Gold  and  Silver  Min- 
ing Company,  whose  property  is  developed  b^  a  tunnel  over  1,000  feet 
lon^,  treated  ore  in  tne  t>sbome  mill  and  smpped  concentrate.  The 
Idaho  Gold  Mines  Development  Company,  owning  the  Osborne 
mine  and  a  50-ton  mill,  shipped  a  small  amount  of  bullion.  The 
Granite  State  Mines  Company  did  considerable  work  on  the  mine, 
which  is  opened  by  tunnel  1,854  feet  long.  There  was  no  production 
from  either  the  Hecla-Checkmate  or  the  Whitman  mines. 

BONNER   COUNTY. 

The  operation  of  the  Ponderaj  smelter  the  last  months  of  1908  had  a 
stimulating  effect  upon  the  mmes  around  Lake  Pend  d'OreUle,  and 
slight  increases  were  recorded  in  all  metals.  The  county  was  cr^tCMi 
with  a  production  of  197  tons  of  ore,  jdeldin^  $161  in  gold,  33,447 
ounces  of  silver,  15,006  pounds  of  copper,  and  5,077  pounds  of  lead, 
valued  in  all  at  $20,082.  The  entire  product  was  from  crude  ore 
shipped  to  smelters,  more  than  half  of  which  was  a  siliceous  ore  con- 
taining nearly  300  ounces  of  silver  per  ton.  The  remainder  was  copper 
ore  and  a  little  lead  ore. 

LaJceview  district — ^Aside  from  the  shipment  of  an  insi^nificaiit 
quantity  of  lead  ore,  little  was  accomplished  in  the  district  m  1008. 
rreparations  for  development  were  made  at  the  Conjecture  mine 
of  tne  Pittsburg  Mining  Company. 

Pend  d' Oreille  district — Seven  mines  in  this  district,  which,  em- 
braces the  country  north,  east,  and  west  of  Lake  Pend  d  Oreille,  sup- 
plied nearly  all  of  the  output  of  the  county.  The  leading  shipments 
were  from  the  Blue  Bird  mine  of  the  Blacktail  Mountain  Mining 
Company,  B.  F.  and  H.  mine,  Green  Monarch  Mining  and  IfSlling 
Company,  the  Minerva  Mining  and  Milling  Oompanv,  on  Granite 
Creek,  and  the  Katherine  mine,  at  Blacktau.  The  Blue  Bird  has  a 
shaft  100  feet  deep  and  a  tunnel  800  feet  long,^  and  produces  a  gnj 
copper  ore  rich  in  silver.    The  B.  R.  and  B.  mine  has  a  tannel  IJBM 
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feet  long,  but  shipped  no  ore.  The  Grouse  Mountam  Mming  Company 
did  700  feet  of  work  on  the  Wonder  Group.  The  Green  Monarch 
Mining  Company,  at  Hope,  shipped  copper  ore.  The  tunnels  aggre- 
gate 1,600  feet.  The  Midas  Galena  Mineral  Company  was  reported 
as  having  done  considerable  development  on  Grouse  Moimtain.  The 
geology  of  the  district  and  the  mines  are  described  in  a  bulletin 
recently  published  by  the  Survey.** 

Priest  Lake  district, — In  the  vicinity  of  Priest  Lake  there  are  many 
mines  being  developed,  among  which  are  the  Camp  Bird,  Farmer 
Jones,  and  the  mmes  of  the  Priest  Lake  Mining  and  Smelting 
Company. 

CANYON    COUNTY. 

Only  a  small  amount  of  placer  gold  was  produced  from  along  the 
Boise  and  Payette  rivers.  The  Middleton  Ore  Reduction  Company, 
at  Middleton,  has  erected  a  20-ton  custom  mill,  designed  to  use 
crushing,  amalgamation,  cyanidation,  and  chlorination. 

CASSIA    COUNTY. 

Only  small  test  shipments  of  ore  were  made  from  the  Cumora  and 
Walton  No.  2  in  Stokes  district  in  1908.  Production  decreased  from 
$2,191  in  1907  to  $909  in  1908.  The  Melcher  mine  has  a  tunnel  2,175 
feet  long,  which  will  have  to  be  driven  500  feet  to  tap  the  vein  at  a 
depth  of  1^200  feet.  The  Olympia,  near  Albion,  is  being  steadily 
developed.  The  Southern  Hercules  Mining  Company  developed  the 
Golden  Eagle  mine  to  a  depth  of  170  feet.  It  is  stated  that  an  8-foot 
vein  of  lead  carbonate  ore  has  been  disclosed,  which  assays  high  in 
lead,  with  silver  and  gold. 

CUSTER   COUNTY. 

As  a  result  of  the  idleness  of  the  smelter  of  the  Empire  Copper 
Company,  at  Mackay,  the  total  value  of  the  county  output  decreased 
$465,886  in  1908.  Twenty  deep  mines  yielded  18,947  tons  of  ore, 
carrying  13,668.94  ounces  of  gold,  38,315  ounces  of  silver,  815,382 
pounds  of  copper,  and  226,332  pounds  of  lead,  valued  in  all  at 
$420,005.  The  decrease  of  more  than  50  per  cent  in  value  was  almost 
entirely  due  to  a  lessened  copper  production.  Gold  increased  $106,693 
as  a  result  of  shipments  of  bullion  from  the  Golden  Sunbeam  mine  and 
of  matte  from  tne  Lost  Packer  plant.  Of  the  total  tonnage,  over  78 
per  cent  was  siliceous  ore,  20  per  cent  was  copper  ore,  and  the  small 
remainder  was  lead  ore.  More  than  half  the  gold,  however,  came  from 
copper  ore,  over  one-third  from  siliceous  ore,  and  less  than  2  per  cent 
from  placers.  Gold  from  placer  mines.  7  of  which  were  in  operation, 
decreased  chiefly  as  the  result  of  the  ioleness  of  Womack's  dredge,  at 
Stanley ;  but  gold  in  copper  and  siliceous  ores  made  large  advances. 
About  half  the  silver  was  derived  from  copper  ore,  more  than  one- 
fourth  from  lead  ore,  and  nearly  one-sixth  from  siliceous  ore.  As  the 
low-grade  copper  tonnage  of  the  White  Knob  mine  was  almost  en- 
tirely eliminated  for  1908,  the  avera^  total  value  per  ton  increased 
to  $21.92,  and  the  value  of  gold  and  silver  per  ton  to  $15.73.    The 

a  CaUdns,  F.  C,  and  McDonald,  D.  F.  A  geological  wioninnalwanca  to  northani  Malw  and  northwester 
Montana,  wtthnotea  on  eoooomieseolocy:  BviliLV7B.a9ABurm^HQ.mi,vm, 
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greater  part  of  the  tonnage,  or  14,866  tons,  was  treated  in  gold  and 
silver  miUs,  and  produced  5,468.85  ounces  of  gold,  5,655  ounces  of 
silver,  and  a  few  tons  of  concentrate.  The  remamder,  4,039  tons,  was 
crude  ore  shipped  to  smelters,  which  produced  $162,227  in  gold, 
31,073  ounces  or  sUver,  814,962  pounds  or  copper,  and  207,162  pounds 
of  lead,  with  a  total  value  of  $294,971,  at  $73.03 per  ton. 

Alder  Creek  district — Production  was  as  follows:  Ore,  453  tons; 
gold,  $346;  silver,  1,179  ounces;  copper.  38,698  pounds;  and  lead, 
29,387  pounds — all  from  5  deep  mines.  Tne  closing  of  the  plant  of  the 
Empire  Copper  Company  reduced  the  total  value  of  the  district 
output  from  $666,464  m  1907  to  $7,313  in  1908.  Aside  from  shipments 
of  copper  ore  made  by  this  company  from  the  White  £[nob  nune  the 
onljr  shipments  of  the  district  were  those  of  lead  ore  from  the  Black 
Daisy,  (Jhampion,  and  Eureka  mines.  Development  is  reported  to 
have  opened  ore  on  the  Silver  King  group. 

Baynorse  district — Rich  lead  ore,  containing  about  58  ounces  of 
silver,  was  shipped  from  the  following  properties:  Forest  Rose, 
Homestake,  Dryden,  Japan  and  Mary,  Pacific,  Good  Friend,  South 
Butte,  and  Cave.  The  production  was:  Ore,  192  tons;  gold,  $54; 
silver,    11,209   ounces;   copper,    3,437   pounds;   and   lead,    194,740 

f)ouncls — with  a  total  value  of  $14,628.  Production  was  curtailed  for 
ack  of  transportation. 

East  Fork  district, — The  Silver  Bell  Mining  and  Exploration  Com- 
pany developed  property  on  the  East  Fork  of  Salmon  River,  east  of 
Galena.  A  test  shipment  of  silver-lead  ore  was  made  to  Hailey. 
The  district  extends  from  Germania  Creek  south  to  the  Blaine 
County  line. 

Loon  Creek  district — In  the  extreme  northwestern  part  of  Custer 
County,  the  Ijost  Packer  Mining  Company,  the  only  producer  of 
the  district,  had  the  most  successful  year  in  its  history.  Production, 
which  amounted  to  more  than  $100,000  in  value  in  1907,  was  more 
than  doubled  in  1908,  although  the  100-ton  blast  furnace  was  operated 
but  seventy  days.  The  expenses  of  operation  are  great,  however, 
since  coke,  supplies,  and  matte  have  a  wagon  haul  of  125  miles 
between  Ivers  and  Mackay.  The  mine  is  developed  to  a  depth  of 
800  f(»et  by  tunnels.  The  main  ore  body  has  not  be^n  thoroughly 
exploited  beyond  the  400-foot  level,  although  adits  Nos.  6  and  7  are 
in  700  feet.  Little  development  was  accomplished  during  the  year, 
but  a  deposit  of  iron  sulphide  ore  was  opened  south  of  the  property, 
which  assisted  in  reducmg  the  sihceous  Lost  Packer  ore.  Matte, 
averaging  ])er  ton  about  10  ounces  of  gold,  20  ounces  of  silver,  and 
50  per  cent  copper,  was  shipped  to  Baltimore  for  refining. 

Sea  Foam  district — At  the  end  of  the  year,  the  Greyhound  Mining 
and  Milling  Company  was  installing  a  mill  to  treat  the  rich  pyritic 
ore.  A  small  smelter  is  located  on  the  property,  but  has  not  proved 
profitable. 

Stanley  Basin  district, — Production  in  1908  was  valued  at  $4,138. 
nearly  all  in  placer  gold.  This  decrease  from  $10,296,  the  value  of 
the  output  of  1907,  resulted  from  the  idleness  of  the  dredge  of  the 
Saw  Tooth  Placer  Mining  Company.  The  lai^est  placer  product  was 
that  of  tlie  Joe's  Gulch  placer.  The  Valley  Creek,  the  most  impor- 
tant deep  mine,  was  idle.  The  Stanley  Dredging  Company  installed 
a  new  dredge,  said  to  have  a  daily  capacity  of  3,000  cubic  yards. 

Yankee  Fork  district, — Production  amounted  to  14,862  tons  of 
ore,  carrying  $116,236  in  gold  and  6,325  ounces  of  silver,  valued 
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together  at  $119,588.  This  was  an  increase  from  $56,407  in  gold  and 
3,111  ounces  of  silver  produced  in  1907.  The  Runover  Gold  Mining 
Company  made  a  shipment  of  bullion  and  h^an  development  on 
property  which  had  nch  ore  at  the  surface.  The  chief  producer  of 
the  district  was  the  Golden  Sunbeam  Mines  Company,  which  made 
regular  slupments  of  bullion  and  more  than  doubled  its  gold  output. 
Nearly  three-fourths  of  the  gold  is  saved  by  amalgamation,  only  a 
small  amount  of  concentrate  beinff  shipped  each  year.  Tailings  are 
saved  for  future  treatment  by  the  cyanide  process.    The  present 

Eower  plant  is  one  of  75  horsepower.  The  ore  shoot  is  reported  to 
ave  increased  in  width  as  development  progressed  until  it  is  60 
feet  wide  on  the  400-foot  level.  This  ore  is  reported  to  average 
$10  to  $12  in  value  per  ton,  and  a  large  deposit  of  low-grade  ore 
is  also  said  to  exist. 

ELMORE   COUNTY. 

Production  for  1908  amounted  to  24,261  tons  of  ore  carrying 
7,383.04  ounces  of  gold,  valued  at  $152,621,  and  7,135  ounces  of  silver, 
valued  at  $3,782 — a  total  value  of  $156,403.  This  was  an  increase 
over  the  output  of  1907  of  17,528  tons  of  ore,  2,981.20  ounces  of 

fold,  and  $58,641  in  total  value.  Silver  decreased  3,120  ounces, 
lacer  product  amounted  to  $4,948,  showing  a  slight  increase. 
Except  the  output  of  surface  mines,  all  the  gold  comes  from  siliceous 
ore,  m  which  tnere  was  a  great  increase,  largely  the  result  of  opera- 
tions of  the  Bagdad-Chase  Gold  Mining  Company.  There  were 
11  placers  and  12  deep  mines  operating,  and  the  value  per  ton  of 
the  ore  decreased  from  $13.89  to  $6.24.  Almost  the  entire  ore 
product  was  treated  at  5  gold  and  silver  mills  and  resulted  in  buUion 
containing  6,103.32  ounces  of  gold,  5,504  ounces  of  silver,  and  in 
153  tons  of  concentrates,  valued  at  $21,932,  or  $143.35  per  ton. 

Bear  Creek  district, — ^A  production  valued  at  $1,146  was  the  result 
of  the  slight  operation  of  1  placer  and  2  deep  mines — the  Bassler 
and  the  Blue  Bird. 

Black  Warrior  district. — ^The  Fourth  of  Julj^  and  the  Blue  Ribbon 
mines  produced  slightly.  The  Imperial  Mining  Company  and  the 
Overlook  Mining  Companv  are  developing  property  in  the  locaUtv. 

Boise  River  district, — Placer  gold  was  taken  from  the  south  side  of 
Boise  River  near  Twin  Springs  and  in  the  Highland  Valley  district. 

Middle  Boise  district. — ^The  production  amounted  to  19,223  tons  of 
ore  carnring  $95,794  in  gold,  and  5,086  ounces  of  silver,  with  a  total 
value  of  $98,489,  which  was  double  the  value  of  the  output  of  1907. 
Four  deep  mines  and  3  placers  contributed.  A  large  output  was 
expected  from  the  Atlanta  Mines  (Limited),  which  tested  its  150-ton 
mill  without  securing  satisfactory  results.  Changes  will  have  to  be 
made  before  the  ore  can  be  treated.  The  Minerva  made  large  ship- 
ments of  bullion  to  Boise  through  the  operation,  in  October,  Novem- 
ber, and  December,  of  its  10-stamp  mill  driven  by  water  power. 
Important  work  and  production  were  accomplished  at  the  Pettit 
mines,  which  were  bought  by  the  Bagdad-Chase  Gold  Mining  Com- 
pany. The  property,  which  is  developed  by  1,500  feet  of  tunnels, 
produced  bullion,  and  a  concentrate  treated  by  roaster  and  cyanide 
plant.  A  20-stamp  mill,  using  amalgamation,  was  originally  on  the 
property.  A  new  mill-  of  Uke  capacity  was  added  in  1908,  as  well 
as  a  150-ton  cyanide  plant.  The  new  equipment  includes  16  Frue 
vanners,  8  slime  tables,  a  Callow  screen,  and  dewaterers,  Dimmick 


424 


MINERAL  RESOURCES. 


sizers,  a  16-foot  tube  mill,  and  a  Pierce  amalgamator  with  12-foot 
copper  plates.  Ore  is  conveyed  from  the  mine  to  the  mill  over  a 
3,500-foot  aerial  tramway. 

Neal  district-^liYie  only  producer  of  the  locaUty  was  the  Home- 
stake  and  Mountaineer  Mming  and  Milling  Company,  which  operated 
the  mill  the  last  seven  months  of  the  year  and  shipped  bullion  to 
Boise  and  concentrate  to  Salt  Lake.  Development  consists  of  a 
tunnel  2,700  feet  long  and  a  shaft  327  feet  deep.  The  mine  was 
operated  the  entire  year,  and  about  2,000  feet  of  work  was  done. 
Equipment  includes  a  10-stamp  mill  and  a  30-ton  cyanide  plant 
added  during  1908. 

Pine  Grove  district — The  C.  H.  Gold  Mines  Company  produced 
bullion,  but  less  than  in  nast  years.  Fire  destroyed  the  10-stamp 
mill  and  cyanide  plant  in  May. 

Snake  niver  district. — Gold  0.940  fine  was  secured  from  the  Mid- 
night placer  on  Snake  River  near  Glenns  Feny. 

Twin  Springs  district, — On  the  south  side  of  Boise  River  gold  0.778 
fine  was  won  from  the  Call  and  Pfoser  placer. 

FREMONT   COUNTY. 

The  production  in  1908  was  valued  at  $2,833,  which  resulted  from 
the  shipment  of  86  tons  of  ore.  The  total  value  in  1907  was  $45,678, 
when  much  copper  ore  was  marketed. 

Little  Lost  River  district, — Thirty  miles  south  of  the  Weimer  prop- 
erty, on  the  southwest  slope  of  the  Little  Lost  River  Range,  lessees 
operated  the  Groat  Western  mine  and  shipped  a  rich  lead  ore. 

ShuU  Canyon  district. — The  property  of  the  Weimer  Copper  Company 
on  Birch  Creek,  neitr  Kaufman,  was  practically  idle  during  the  year. 

Unorganized  district. — The  Scott  mine,  4  miles  from  Bu^ch  Cireek, 
was  operated  by  the  Birch  Creek  Mining  Company,  and  shipped  a 
car  of  silver-lead  ore  to  Salt  Lake. 

IDAHO    COUNTY. 


Afine  production  of  gold,  silver,  mid  associated  metals  in  Idafio  County,  Idaho,  in  1907 

and  1908. 


1907. 


Quantity.      Value. 


DKEP  MINES. 

(lold fino  ounces.  J  3, 393. 3r) 

Silver do. . .  J  1.786 

Copixir pounds. . I  3,043 


PLACERS. 


Gold fine  ounces. . 

Silver do 


1,9(>4.02 
394 


$70,147 

1.179 

(J09 


40,600 
260 


1908. 


Quantity.  ,    Value. 


7,268.64 

9.568 

233 


$150,254 

5,071 

31 


2.064.64         42.680 
339  180 


198,216 


Increase  (+)  or 
decrease  (—). 


Quantity.  '    Value. 


+3,875.18 
+  7,782 
-      2,810 


+    10aQ2 
55 


+$80,107 
+  3.8n 
-        578 


+    2.080 


+  85,421 


Idaho  County,  which  had  15  producino;  districts,  produced  9,333.1S 
ounces  of  goUl,'  valued  at  Sli)2,934;  9,907  ounces  of  silver,  valued  at 
85,251 ;  and  233  pounds  of  copper,  valued  at  $31 — a  total  value  of 
$19S,21().  This  increased  production  of  $82,187  in  gold  and  7,727 
ounces  of  silver  was  largely  due  to  success  at  Elk  City.     There  was 
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a  slight  increase  in  placer  gold,  the  total  output  of  which  aiuovmte^t  to 
$42,680.  There  were  51  placer  operators  pnxliK*iu^  moi^  thau  iu 
any  other  county  in  the  State.  The  rest  of  the  goKK  or  nearly  Si>  j>er 
cent,  was  obtained  from  siliceous  ore.  Of  the  silver,  ^»5t^  oum^ej* 
came  from  siliceous  ore  and  339  ounces  fr\>m  placers.  Tht^  ore  fixxiu 
17  deep  mines  amounted  to  15,778  tons,  showmg  an  increase  of  )i,^^\ 
tons,  and  had  an  average  value  of  $9,85.  With  the  oxi^ptiou  of  5 
tons,  all  the  ore  was  treated  at  9  gold  and  silver  nulls,  of  which  the 
county  had  22  others  idle  during  the  year.  Bullion  shipptnl  containtnl 
5,505.61  ounces  of  gold  and  1,653  ounces  of  silver. 

Big  Creek  district. — Bullion  was  shipped  from  the  Mik^>ow  n\ine. 
which  has  a  1-stamp  mill.  Tests  were  made  on  on>  by  the  Cohuuhiu 
Mining  Company,  rueblo  Mining  Company,  and  the  owner  of  the 
Buckhom  mme. 

Camp  Howard  district. — ^Placer  gold  in  small  amounts  w»vs  produced 
in  this  district,  as  well  as  in  the  Clearwater,  Dixie,  Flon^nce,  KobbiuN. 
and  Thunder  Mountain  districts. 

Crooks  Corral  district. — The  Crooks  Corral  plw^er  pro(lu(^ed  goltl, 
0.954  fine,  by  the  hydraulic  method. 

Dixie  district. — Work  was  performed,  but  no  ])ro(luction  waH 
reported,  on  the  Majestic,  Dixie-Royal,  Diamond  (VniHolidated,  mid 
Monadnock  mines. 

Elk  City  district. — Production  from  9  placers  and  5  (hu^p  niincH 
amounted  to  10,456  tons  of  ore,  carrying  $142,445  in  gold  and  7,A(U 
ounces  of  silver,  an  increase  in  total  value  of  $129,517.  Tlie  placer 
output  was  $6,423,  supplied  mainly  by  the  (Jold  Hill,  (lolden  Rule, 
and  Grangeville  placers.  The  principal  deep  minoH  are  the  HuHter, 
South  Fork,  Thunder  Mountain,  American  Eagle,  and  Hope,  all  of 
which  have  mills.  Little  was  done  on  anv  of  those  pronertieH,^  except 
the  Busier.  Litigation  hampered  the  South  Fork.  ^  Much  interest 
was  evinced  in  the  work  of  the  Idaho  Buster  Mining  (>otn|)any 
(Limited),  which  acquired  the  Buster  mine  and  continued  tiu)  Hinkin|f 
of  the  shaft  to  the  400-foot  level,  which  is  connexU*.d  with  a  70()-foot 
tunnel.  A  10-foot  fissure  vein  is  reixirUMl,  with  ore  averaging  about 
$10  or  $15  per  ton.  Equipment  includes  a  lO-stamp  mill,  0  r.on'tifn- 
trators,  ana  a  40-ton  cyanide  plant.  M^>Ht  of  tlu5  oroduet  wan  bullion, 
shipped  to  Boise;  the  rest  was  concentrate  ano  pn^;ipitaU^,  whi/Jii 
was  sent  to  Tacoma.  The  success  wliich  tliis  mine  ban  iu'\iUt\M  at 
depth  will  be  a  strong  incentive  U)  sul>stantial  work  on  ru^ighUiring 
properties. 

Marshall  Lake  district. — Promii»ing  developiiu^nt  rouiimu^A  t,u  i\ui 
Goodenough  and  Mount  ^larKhall  prof>erti/^,  aJtli/mgh  tup  \)r*AHt'XUfn 
was  reported. 

Xewsarrue  district. — ^Seven  p!a/;er»  aii/l  2  dwj>  inin#^  t*Atuir\UHU*Ai 
$10,S26  in  ^old  and  90  ouik:^  of  i4J*'er  Tfj^  2  ituy^tt  lAuj-Mr  ofM^mUffu 
were  the  Kensome  and  \ji^*iXX  i.r^t^k  Hydraulic;  Miiiiiii^  (^ptuf/m$y 
and  the  M<x#se  Cr^k  Gold  Miuiiig  iUfiuynuw  htsudi  kiiJpi$^$U  *A 
bullion  came  from  th^  Iron  ^.*rr>w«  aiid  Xiitt  iXiXln  ijiaaiX  'lAq/  luHwm^ 
and  a  mill  wa^  ijih>taJled  at  X\m  Muh/iiirw  ilr*f^k  \^oif^i.y. 

OrfjgrafM  didrid,  —Ti^t  diKtrvrt  priAwM  fl^fil  fi'm  t^^M  MiMi  «iiy^/ 
There  was  fT-on'sidwabk  a^.-tivitv  iu  pr<Ast^:Xim^  tuA  4u^J^^t1ii0m  w^^ 
made  on  Ten  Mik;  axkd  Fvur  Mil^  4mfnki^.    11m  H^^s  m$A  Or^ 
Mining  C<«apiijar  operate  xhi^  Ww-f^a^  d(epg«ii  4jt  tk^ 
on  Crmkad  Kir^r  wd  a  1  'M»'Uasif»  xmU  Mid  4^4iMi' 
depoot  k  being  dev^dop^  br  iim  Twm  Btttt^ 
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which  mstalled  crushers,  a  10-foot  Chilian  miU,  oonoentratotB,  and 
cyanide  plant.  The  Elk  Trail  placers  prodiM^  bullion  0.826  fine, 
'the  Umatilla  Company  reported  2,200  feet  of  work  and  much  ore 
developed. 

Bohtina  district. — There  was  no  production  in  1908.    Gold  and 
silver  valued  at  $16^199  was  produced  in  1907.    The  Cncker  Jack,  - 
Jumbo,  and  Big  Bunalo,  li^e  producers  in  the  past,  were  idle  in  1908. 

Salman  River  district. — ]^m  along  Salmon  River  S4,627  in  gold 
and  19  ounces  of  silver  were  won  by  placer  operations. 

Simpson  district. — Near  Lucile,  6  placers  produced  $2,305  in  gold 
and  24  ounces  of  silver.  The  lai^est  producers  were  the  Cove,  the 
Dandy,  and  the  Rattler. 

TJmnder  Mountain  district. — ^Aside  from  a  little  surface  woric, 
nothing  was  done  in  1908.  The  Dewey  and  the  Sunnyside  mines 
were  idle.  The  former  was  a  large  producer  in  1907  and  previous 
years. 

Warren  district. — The  production  amounted  to  68  tons  of  ore, 
carrying  $16,453  in  gold,  2,038  ounces  of  silver,  and  a  little  copper, 
valued  m  all  at  $17,564.  The  principal  placers  are  the  Golden  Rule, 
the  Gott,  and  the  Shissler  Creek;  the  operators  of  the  White  Moun- 
tain shipped  bullion  from  quartz  operations.  The  little  EUbieda 
mine  was  developed. 

KOOTENAI  AND  LATAH  COUNTIB8. 

These  counties  produced  only  placer  sold  in  1908.  valued  at  $4,225. 
with  23  ounces  of  silver.  The  Tyson  G>nsolidatea  Gold  Mining  ana 
Milling  Company  operated  placers  at  Tvson  three  months.  The 
remainder  oi  the  gold  came  from  the  Gold  Creek  and  Hoodoo  dis- 
tricts in  Latah  County.  The  Inland  Empire  Copper  Company,  at 
Troy,  a  station  on  the  Northern  Pacific  Railroad,  did  225  feet  of  work. 

In  the  Hoodoo  or  Blackbird  district,  in  the  extreme  northern  part 
of  the  county,  there  was  considerable  activity.  The  Mizpah  Copper 
Company  has  a  tunnel  1,200  feet  long.  The  Mountain  Gulch  Mimng 
and  Milling  Company,  also  at  Harvard,  has  developed  free' milling  ore 
by  a  shaft  1 20  feet  deep  and  3  tunnels.  During  the  fall  a  hoist,  Blake 
crusher,  4-foot  Huntington  mill,  and  plates  were  installed. 

LEMHI   COUNTY. 


Mine  production  of  gold,  silver,  and  associated  metals  in  Lemhi  Cbicn^,  JdMo, 

and  1908. 

inl907 

MeUl. 

1907.               1               1906. 

^Sf-V- 

Quantity. 

Value. 

Quantity. 

Value. 

Qotntay. 

Vafan. 

DEEP  MINES. 

Gold fine  ounces. . 

Silver do.... 

Copper pounds. . 

PLACERS. 

Gold fine  ounces. . 

SUver do.... 

2.502.83 

50,444 

52,461 

1,932,356 

1,570.93 
128 

$51,738 
33,293 
10,492 

102.415 

32,474 
84 

1,786.18 

22,825 

10,366 

700.622 

1,73a  88 
167 

13,08B 

1.866 

29,436 

-  111.70 

-  tf,m» 

X  it" 

230,496 

116,668 

-U6,M 

uuioLi.   oii-iViiii,  XjLKj.,  in     wcjOLrMn    oxAiJBi© — ILIAMU. 
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Burnt  Creek  district. — At  Dent  $3,827  in  gold  and  45  ounces  of 
silver  were  taken  out  by  hydraulic  mining  and  sluicing.     The  largest 

i)roducer  was  the  Boise  placer,  others  being  Cranberry  Creek,  Day- 
ight,  and  Grubstake. 

Pierce  district, — Placer  production,  largely  from  the  property  of 
the  Idaho  Company  (Limited),  amounted  to  $41,255  in  gold  and  484 
ounces  of  silver  from  1 1  operators.  The  dredge  was  in  operation  eight 
months,  and  another,  formerly  operated  at  Delta,  will  be  instaUed 
at  Pierce.  The  holdings  of  the  company  were  prospected  by  drills, 
the  depth  to  bed  rock  being  from  12  to  15  feet.    Other  important 

f  reducers  were  the  Rich  Hill  Water  and  Mining  Company,  American 
'lacer  Mining  Company,  Rhodes  Creek  Mining  Company,  and  Bunker 
Hill  placers.  The  Orogrande  Placer  Mining  Company  was  organized 
to  operate  on  Orogrande  Creek  by  Ruble  elevator.  Although  there 
was  no  production  from  deep  mines,  a  5-stamp  mill  was  mstalled 
at  the  Bond  mine,  and  the  Ozark  was  driving  a  1,200-foot  tunnel  to 
cut  the  ledge  at  500  feet. 

ONEIDA    COUNTY. 

Snake  River  district. — At  Neeley^  placer  ffold,  aggregating  $4,412 
in  value,  was  taken  from  the  Daylight,  Lookout,  and  Bonanza  Bar, 
and  Rosecranz  ground. 

OWYHEE    COUNTY. 

This  county  produced  51,491  tons  of  ore,  carrying  18,862.14  ounces 
of  gold,  valued  at  $389,915;  857,537  ounces  of  silver,  valued  at 
$454,495;  and  288  pounds  of  lead,  valued  at  $12 — a  total  value  of 
$844,422.  There  were  4,471  more  tons  treated  in  1908  than  in  1907, 
and  there  was  an  increase  of  1,644.56  ounces  of  gold,  but  although 
the  fidlver  increased  in  quantity  63,595  ounces,  it  decreased  in  value 
$69,507  on  account  of  the  difference  in  price.  This,  with  slight  de- 
creases in  copper  and  lead,  made  the  total  value  $36,246  less  than 
thst  of  the  production  of  1907.  Seven  placer  mines  and  7  deep  mines 
supplied  the  production^  but  almost  all  was  from  siliccHHis  ore,  as  the 
placer  yield  was  only  $1,133.  Five  gold  and  silver  niHk,  1  of  which 
was  new,  were  in  operation  during  the  year ;  1  was  being  constructed 
and  5  others  were  idle.  The  value  per  ton  in  gold  and  silver  wasi 
$16.38,  against  $18.68  in  1907,  The  entire  output,  except  for  placers 
on  Snake  River  and  a  little  lead  ore,  came  from  Carson  district.  As 
in  the  past,  tlie  2  iiiiimrt ant  producers  were  the  De  Lamar  Company 
(limited)  and  the  Trade  Dollar  Consolidated  Mining  Company- 
The  Banner,  Sun  ny  side,  Jap,  and  Village  Blacksmith  produced  bullion. 


Tlie  district  produce; 

In  J^otd  and  silver 

ITold  and 
)  concentrates 
(The  value 
I  gold  and 
IcaDiratas,  a  t4it«^ 
>;#**^J)  increased  iiJL, 
ude  a  lar^^r  niit^ 

ihe  plant  m  m\m\t\m.^ 
\  the  ore  for  agitation  ' 


,043  in  gold  and  857,407  ounces  of  silver. 

of  ore  jielded  16.1 11 ,66  ounces  of 

n  bullion,  as  well  as  170  tons  of 

,847.86  per  ton  of  concentrate, 

"vided  as  follows:  $6.4fi  in 

gold  and  silver  in  con- 

.mar  Company  (Lini- 

'  gold  and 
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Junction  district, — The  Junction  Mines  Company  did  much  work 
in  drifting  and  upraises,  and  shipped  a  ricn  lead-silver  ore  to 
Carnegie,  ra. 

Kiruey  Creek  district. — The  Tin  Doy  mine  was  idle,  and  only  a 
little  placer  work  was  done  in  the  district. 

Leesburg  district, — Four  placers  produced  $4,935  in  gold.  The 
Richardson  placer  was  the  largest  producer. 

Mackinaw  district, — Only  a  slight  placer  production  was  secured 
from  this  locality  in  1908.  The  Leesburg  Mining  Company  is  further 
developing  the  Italian  group,  an  important  buUion  producer  in  the 
past. 

Mineral  Hill  district, — ^A  test  run  in  the  Kentuck  mill  was  made  on 
ore  from  the  Speculation  group,  1  mile  south  of  Shoup. 

Pratt  Creek  district, — The  Clunax  mine  was  idle,  but  some  old  con- 
centrate, containing  gold,  silver,  and  lead,  was  shipped. 

Spring  Mountain  district, — Production  from  4  mmes  amounted  to 
128  tons  of  ore,  carrying  $48  in  gold,  3,349  ounces  of  silver,  2,906 
pounds  of  copper,  and  124,255  pounds  of  lead.  The  shippers  were 
the  Ijemhi-Union,  Iron  Mask  and  Galena,  Teddy  and  Elizaoeth,  and 
High  Ore.  Production  of  this  district  and  the  Texas  district  will  be 
greatly  improved  by  promised  railroad  facility  and  the  lead  smelter 
at  Hahn. 

Texa^  district, — In  1907  this  district  produced  silver-lead  ore 
valued  at  $112,287,  but  the  value  in  1908  was  onljr  $9,058,  as  the 
Pittsburg-Idaho  Mining  Company  was  practically  idle  during  the 
entire  year.  The  80-mile  haul  was  too  costly  when  the  price  of  lead 
decreased.  The  operators  of  the  Latest  Out  mine,  which  has  a  300- 
foot  tunnel,  made  a  shipment  of  lead  ore.  Development  amounting 
to  1 ,200  feet  was  done  on  the  Andy  Consolidated  group  of  the  Allie 
Mininf^  Company,  Limited,  on  Horse  Shoe  Gulch. 

Ydlow  Jackit  district. — The  Black  Eagle  Gold  Mining  Company, 
owniii^:  claims  on  Arrastra  Creek,  erected  a  5-stamp  mill  in  1908  arid 
did  considerable  tunneling. 

Unorganized  district. — Thirty  miles  southeast  of  Salmon  City,  near 
the  divide,  the  Copper  Queen  Mining  and  Smelting  Company  shipped 
some  bullion  and  copper  concentrates,  the  result  of  work  in  1907. 
The  company  put  all  eiforts  on  the  Queen  mine  in  Eureka  district. 

Parker  Mountain  district. — A  10-ton  Chilian  mill  was  installed  at 
the  property  of  the  Parker  Minin«:  Company.  Production,  however, 
was  slif^ht.  A  small  (juantity  of  ore,  rich  in  gold  and  silver,  was 
produced  from  the  Ed.  Williams  mine. 

LINCOLN    COUNTY. 

Placer  ^^iAA  from  vSnake  Kiver,  near  Ilagerman,  and  from  the 
Blue  Lakes  districts,  valued  at  S9'^9,  was  taken  from  the  Good  Luck. 
Boulder  Hill,  and  Salmon  Falls  placers. 

NKZ    PEIU^E    COUNTY. 

The  entire  production  of  the  county  was  that  of  placer  gold  in 
Burnt  Creek,  Pierce,  and  unor<i:aniz(Ml  districts,  amountmg  to  2,185.53 
ounces  of  gold,  valued  at  .'545,179,  and  530  ounces  of  silver,  valued  at 
$2S1,  a  total  value  of  $4o,4r)()  from  IS  placers.     The  output  for  1907 

was  $54,S4S. 


GOLD^  SILVER,  ETC.,  IN   WESTERN   STATES — IDAHO.  429 

Burnt  Creek  district. — At  Dent  $3,827  in  gold  and  45  ounces  of 
silver  were  taken  out  by  hydraulic  mining  and  sluicing.     The  largest 

i)roducer  was  the  Boise  placer,  others  being  Cranberry  Creek,  Day- 
ight,  and  Grubstake. 

Pierce  district. — Placer  production,  largely  from  the  property  of 
the  Idaho  Company  (Limited),  amounted  to  $41,255  in  gold  and  484 
ounces  of  silver  from  1 1  operators.  The  dredge  was  in  operation  eight 
months,  and  another,  formerly  operated  at  Delta,  will  be  instafled 
at  Pierce.  The  holdings  of  the  company  were  prospected  by  drills, 
the  depth  to  bed  rock  being  from  12  to  15  feet.    Other  important 

froducers  were  the  Rich  Hill  Water  and  Mining  Company,  American 
iacer  Mining  Company,  Rhodes  Creek  Mining  Company,  and  Bimker 
Hill  placers.  The  Orogrande  Placer  Mining  Company  was  organized 
to  operate  on  Orogrande  Creek  by  Ruble  elevator.  Although  there 
was  no  production  from  deep  mmes,  a  5-stamp  mill  was  installed 
at  the  Bond  mine,  and  the  Ozark  was  driving  a  1,200-foot  tunnel  to 
cut  the  ledge  at  500  feet. 

ONEIDA    COUNTY. 

Snake  River  district. — ^At  Neeley^  placer  ffold,  aggregating  $4,412 
in  value,  was  taken  from  the  Daylignt,  Lookout,  and  Bonanza  Bar, 
and  Rosecranz  ground. 

OWYHEE    COUNTY. 

This  coimty  produced  51,491  tons  of  ore,  carrying  18,862.14  ounces 
of  gold,  valued  at  $389,915;  857,537  ounces  of  silver,  valued  at 
$454,495;  and  288  poimas  of  lead,  valued  at  $12 — a  total  value  of 
$844,422.  There  were  4,471  more  tons  treated  in  1908  than  in  1907, 
and  there  was  an  increase  of  1,644.56  oimces  of  gold,  but  although 
the  silver  increased  in  quantity  63,595  ounces,  it  decreased  in  value 
$69,507  on  account  of  the  diflFerence  in  price.  This,  with  slight  de- 
creases in  copper  and  lead,  made  the  total  value  $36,246  less  than 
that  of  the  production  of  1907.  Seven  placer  mines  and  7  deep  mines 
supplied  the  production,  but  almost  all  was  from  siliceous  ore,  as  the 
placer  yield  was  only  $1,133.  Five  gold  and  silver  mills,  1  of  which 
was  new,  were  in  operation  during  the  year;  1  was  being  constructed 
and  5  others  were  idle.  The  value  per  ton  in  gold  and  silver  was 
$16.38,  against  $18.68  in  1907.  The  entire  output,  except  for  placers 
on  Snake  River  and  a  little  lead  ore,  came  from  Carson  district.  As 
in  the  past,  the  2  important  producers  were  the  De  Lamar  Company 
(Limited)  and  the  Trade  Dollar  Consolidated  Mining  Company. 
The  Banner,  Sunnyside,  Jap,  and  Village  Blacksmith  produced  bullion. 
The  district  produced  $389,043  in  gold  and  857,407  oimces  of  silver. 
In  gold  and  silver  mills,  51,483  tons  of  ore  yielded  16.111.66  oimces  of 
gold  and  363,467  ounces  of  silver  in  bullion,  as  well  as  170  tons  of 
concentrates,  valued  at  $314,137,  or  $1,847.86  per  ton  of  concentrate. 
The  value  per  ton  of  the  ore  treated  was  divided  as  follows:  $6.46  in 
gold  and  $3.74  in  silver  in  bullion,  and  $6.10  in  gold  and  silver  in  con- 
centrates, a  total  of  $16.30  per  ton.  The  De  Lamar  Company  (Lim- 
ited) increased  its  production  by  nearly  3,000  ounces  of  gold  and 
made  a  larger  output  than  during  any  other  of  the  last  four  years. 
The  plant  is  equipped  with  a  150-ton  Chilian  mill,  which  prepares 
the  ore  for  agitation  in  cyanide  solution.    Three-fourths  of  the  value 
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of  the  ore  is  in  ^old,  the  remftinder  being  in  silver.  The  T^nvie  Dollar 
Consolidated  Mining  Company,  at  Dewey,  opemted  eleven  months 
during  the  year  ana  shipjpNsd  a  Uucge  amount  of  bullion  and  concen- 
trate through  the  operation  of  the  20H9tamp  milL  The  pioperty  is 
opened  by  tunnels,  the  lon^t  of  which  is  7|000  feet.  In  190B|  work 
consisted  of  5,041  feet  of  (frifts,  1,140  feet  of  crooocuto,  and  120  feet 
in  raises.  At  the  end  of  the  year  the  Banner  Mming  and  Milling 
Company  made  its  initial  shipment  of  bullicaii  built  a  SO-ton  milf, 
eauipped  with  4  Nissen  stamps,  amalgamation,  and  concentration. 
Tne  main  adit  is  250  feet  above  and  l,5iQ0  feet  custant  from  the  mill, 
and  the  ore  is  delivered  by  tram.  Another  tunnel  is  now  being 
driven  from  the  mill  level.  Considerable  woriE  was  done  in  develop- 
ment and  construction  at  the  Potosi  mine.  Rich  ore  was  reported 
in  drifting  170  feet  east  and  west  on  the  300-foot  level.  The  new 
mill,  which  made  a  short  run  in  December,  was  built  for  10  stamps, 
but  only  5  were  installed.  These,  with  Wimey  conoentratora^  a  tube 
mill,  amalgamating  pans,  and  settlers  complete  the  equipment. 
Development  was  progressing  at  the  Metallic,  Village  BlacssmiUi, 
Silver  City,  Wennersten,  Federal,  and  Rooster  Comb  mines.  A  ship- 
ment of  bullion  was  made  from  the  Sunnyside. 

SnaJce  River  district, — Gold  valued  at  $870  was  taken  from  Snake 
River  near  Oreana,  Wilson,  Garnet,  and  Glenns  Feny. 

SHOSHONE  COUNTY. 

Mine  production  of  gold,  silver ,  and  associated  metals  in  Shothtme  Cotmiif,  Mako,  m  i907 

and  190S. 


Metal. 


DEEP  MINES. 


Gold fine  ounces 

Silver do....| 

Copper pounds. ..    .,___,_„ 

Lead do.... '229, 442. 987 

Zinc do....  I 


Gold fine  ounces. 

Silver do... 


1907. 
Quantity.        Value. 

1908. 

d«WMe(-). 

Quantity. 

Vahie. 

QuMtlty. 

Vshie. 

3,118.49 
7,266.726 
7,199,648 
•29, 442. 987 
6.948.655 

$64,465 
4,796,039 
1,439,929 
12,160,478 

409,971 

17.231 
90 

3.293.61 

6.364.464 

9,042.876 

204.138,418 

168,085 
3.373,ie» 
1.193,680 
8.573,814 

•f       175.12 

-  908.371 
+  1,84S,2» 
-25. 804, 569 
-6,9I8,«66 

-  2«.08 

IB 

+      $8,«» 
-1,422^ 

-  246^208 
-3,586.664 

-  406,fn 

833.55 
137 

584.47 
98 

12,082 
63 

18.888,203 

13.220.853 

-5.667.350 

Sourer  of  gold  and  silver  in  Shoshone  County,  Idaho,  in  1907  and  1908,  by  kinds  of  ore, 

in  fine  ounces. 


Metal. 


Year.  '  Placers.  I  S»^^u«  I     Cow>er     |     L^ad  ore. 


Gold.. 


1907 
1908 

Silver l\Z 


833.55  ' 

584.47 

137 


LcMl-iiiie 


87.43 
650.09 
135 
374 


383.18 
300.18 

454.107 

607.553 


2.575.27 
2.342.74 
6.567,403 
6,756,627 


72.60 


TotAL 


3.662.01 
^  3.878.06 
7,266.862.06 
6.364,502 
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Within  a  space  of  20  square  miles  in  the  vicinity  of  Wallace,  metals 
were  produced  valued  at  nearly  86  per  cent  of  the  total  value  of  the 
State  s  output  for  1908.  More  than  98  per  cent  of  the  lead,  90  per 
cent  of  the  copper,  85  per  cent  of  the  silver,  and  5.5  per  cent  of  the 
gold  produced  in*  Idaho  were  derived  from  that  small  portion  of 
Shoshone  County.  The  output  of  the  coimty  in  1908  was  far  below 
normal,  since  the  total  value  of  all  metals  decreased  by  the  large 
amoimt  of  $5,667,350.  The  output  of  copper  produced  was  consid- 
erably more  tnan  in  1907,  but  the  total  value  was  far  less  on  accoimt 
of  the  low  price  in  1908.  Most  of  the  gold  and  silver  has  its  source 
in  the  lead  ore,  although  some  is  derived  from  copper  ore,  placers, 
and  siliceous  ore.  In  1907  lead-zinc  ore  was  an  important  product, 
but  none  was  treated  or  shipped  in  1908.  There  were  43  mines, 
including  15  placers,  produci^  in  1908,  but  most  of  the  output  was 
derived  from  8  lai^e  mines.  The  total  crude  ore  was  1,551,680  tons, 
or  91  per  cent  of  the  ore  mined  in  the  State.  The  tonnage  includes 
213,180  tons  of  old  tailings  made  into  concentrates;  1,023  tons  of  ore 
treated  in  gold  and  silver  mills,  containing  385.54  ounces  of  gold  and 
56  oimces  of  silver;  1,197,201  tons  of  concentrating  ore,  which,  with 
the  tailings,  made  181,200  tons  of  concentrates;  and  140,276  tons  of 
crude  ore  shipped  to  the  smelter.  The  concentrates  contained 
2,368.92  oimces  of  gold,  4,449,306  oimces  of  silver,  65,237  pounds  of 
copper,  and  170,892,167  pounds  of  lead,  with  a  total  value  of 
$9,593,184,  at  $52.95  per  ton.  The  crude  ore  shipped  direct  to 
smelters  contained  539.15  ounces  of  gold,  1,915,092  oimces  of  silver, 
8,977,639  pounds  of  copper,  and  33,246,251  pounds  of  lead,  and  was 
valued  at  $3,607,535,  or  $25.71  per  ton.  Of  the  crude  ore,  103,137 
tons  were  copper  ore,  averaging  4.35  per  cent  of  copper.  An  average 
assay  of  the  concentrates  would  show  0.013  of  an  ounce  of  gold, 
24.55  ounces  of  silver,  and  47.15  per  cent  of  lead.    The  crude  ship- 

f)inff  ore,  excluding  the  copper  ore,  assayed,  silver,  32.5  ounces,  and 
ead,  44.76  per  cent.    Placer  gold,  valued  at  $12,082,  was  won  from 
Beaver  and  Prichard  creeks. 

Beaver  district, — ^This  district  comprises  about  10  square  miles  in 
the  vicinity  of  Beaver  Creek,  north  of  Wallace.  The  output  from  2 
deep  mines  and  8  placers  amounted  to  262  tons  of  ore,  carrying  $7,154 
in  gold,  8,748  ounces  of  silver,  and  329,519  pounds  of  lead,  and  was 
valued  at  $25,630.  The  producing  placers,  which  suppUed  $7^100 
in  ffold  and  68  ounces  of  silver,  were  as  follows:  Black  Hill,  American 
Gulch,  Gilbert,  Fehling,  New  Year,  and  Wedge.  The  most  impor- 
tant was  the  Black  HiU  on  Trail  Creek  at  the  mouth  of  Potosi  Creek. 
There  is  said  to  be  good  placer  ground  in  Beaver  Creek,  but  as  it  is  40 
feet  to  bed  rock,  it  is  difficult  to  mine  it  with  profit.  The  dredge  near 
Delta  was  removed  to  Pierce.  The  Callahan  group  and  the  Idora 
produced  lead  ore,  but  the  latter  only  in  small  quantity,  as  the  mine 
was  idle  most  of  the  year.  The  Nipsic  property  is  said  to  have  con- 
siderable work  done  and  ore  in  sight. 

Coewr  d^Alene  district, — ^This  district  lies  north  of  the  Beaver 
district  along  Prichard  and  Eagle  creeks,  west  and  north  of  Murray. 
Some  bullion  was  shipped  from  the  Burton  mine  and  gold  from  the 
Daisy  placer. 

Eagle  district.— The  production  amounted  to  $4,474  in  gold,  from  4 
placers,  the  principal  one  of  which  was  the  Eagle  placer. 
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Evolution  diitrid. — ^Thia  district  lies  east  of  Big  Creek  and  Moon 
Creek  and  west  of  Lake  Creek  and  Revenue  Oukn,  in  the  vicinity  of 
Oebum.  The  production  amounted  to  817  tons  of  ore,  canringSlSA 
in  goki|  12,511  ounces  of  silver,  1,413  pounds  of  eoppm*,  and  1^.713 
pounds  of  lead,  and  was  valued  at  $12,028.  The  Charles  Dickens 
was  the  largest  shipper.  In  Januaiy  the  100-ton  concentrator  was 
destroyed  b^r  fire.  A  plant  of  150  tons  took  its  place  and  was  operated 
for  a  short  time,  but  at  the  end  of  the  year  the  property  was  soM  for 
debts.  The  Evolution  mine  was  operated  by  tbe  Elvolution  HoMinfes 
Company,  and  a  small  test  shipment  was  niade  during  devriopment 
work.  The  shaft  has  a  depth  of  300  feet  and  the  tunnel  is  500  feet 
long.  A  shipment  of  copper  ore  was  made  bv  the  GrayCopper  Mines 
Company,  and  one  of  lead  ore  was  made  nom  the  Yankee  group. 
Development  was  carried  on  at  the  Mineral  Point,  Tarn  (ySbnter, 
Rainbow,  H.  E.  M.,  and  other  mines. 

HufUer  dislriel. — From  a  point  2  miles  east  ci  Wallace,  this  district 
extends  along  Coeur  d'Alene  River  to  the  Montana  line,  south  to  the 
St.  Joe  Mountains,  and  north  to  the  Divide.  The  production  was 
330,704  tons  of  ore,  carrying  goM  valued  at  812,295;  sdver,  1,089,250 
ounces*  copper,  8,974,803  pounds;  and  lead, 22,483,242  pounds;  and 
was  yalued  at  82,718,567,  a  decrease  from  83,837,898  in  1907.  The 
district,  which  ranks  third  in  the^  State  in  the  yuue  ci  production, 
derived  its  output  from  only  3  mines,  the  Morning,  the  anowstorm, 
and  the  Gold  Hunter.  The  Morning  mine,  of  the  Federal  Mining 
and  Smelting  Company,  was  idle  the  first  half  of  the  year,  but  the 
1,000-ton  concentrator  was  operated  and  about  400  men  were 
employed  the  last  six  months.  The  company  has  abandoned  the 
old  surface  railroad  to  No.  5  tunnel,  and  the  output  was  hauled  by 
electricity  through   No.  6,  which  is  2  miles  long.     Each  year  thV 

{producers  of  the  county  make  reports  to  the  county  assessor,  who 
oriuerly  published  the  i>ounds  of  lead  and  the  ounces  of  silver  produced 
by  eacli  important  ship|)er.  For  1908,  however,  there  were  but  four 
itVms  published,  the  tonnage  of  shipments,  including  crude  ore  and 
concentrates,  the  total  value  of  the  ore,  expenses,  and  net  profiu^. 
The  Morning  mine,  according  to  these  figures,  shipped  189,975  tons, 
mostly  concentrate,  having  a  total  value  of  S843,305.  Net  protiti^ 
were  only  $  1 0,855.  The  Gold  Hunter  Mining  and  Smeltii^  Company 
oi)erat(Mf  the  30()-ton  concentrator  for  nine  months  and  did  consider- 
ttt)le  development  work,  of  which  there  is  4,500  feet  on  the  property. 
The  Snowstorm  Mining  Companv  was  idle  only  forty-nine  days  m  tfie 
first  part  of  the  year,  after  w-liich  ore  was  shipped  to  various  smelters 
at  an  increiu^e*!  rate,  then^by  surpassing  the  production  of  1907.  OJf 
this  on\  103.062  tons,  avora^in«r  about  6  ounces  of  silver,  4.5  percent 
of  (•op|>er,  and  90  |)er  (*ent  of  silica,  were  shipped  to  the  Anaconda, 
Boston  ami  Montana.  Ciranby,  Tacoma,  Trail,  and  I^ttsburg  and 
Montana  smelters.  The  leaching  plant  was  idle  in  1908.  The  mine 
is  (»i)cne(l  hy  4  tunnels.  Nos.  1  and  2  tunnels  are  not  used,  as  the  oie 
in  thcin  is  the  carlx»nate,  formerly  used  in  the  leaching  plant.  No.  3 
has  Imhm)  the  working  tunnel.  So.  4  was  driven  1,491  feet  in  1908, 
and  will  tap  the  vein  at  a  depth  of  1,700  feet,  or  550  feet  below  the 
present  workintrs.  Acconiing  to  figures  of  the  county  assessor  the 
value  of  the  output  was  $1,090,1X5,  and  the  net  profit*^waa  Sllt2.14lt 
Three  <liviclend.s  were  declare<l,  totaling  $150,000.  !>• 
appari*ntly  making  a  large  mine  out  of  the  Star  mir 
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district.  During  1908  anew  250-ton  concentration  plant  was  completed 
at  this  mine,  half  of  which  is  equipped  with  the  usual  wet  concen- 
tration tables,  the  remainder  consisting  of  tables  for  dry  concentra- 
tion. The  mill  was  operated  for  three  months  in  1908  on  old  tailings, 
but  results  were  not  thoroughly  satisfactory  and  improvements  will 
be  made.  The  company  is  said  to  have  150,000  tons  of  old  taihngs, 
containing  zinc,  silver,  and  lead.  During  the  year  a  new  1,200- 
horsepower  hydro-electric  power  plant  was  completed.  An  incline 
shaft  on  the  Kelief  claim,  which  intersects  2  new  veins,  is  to  tap  the 
800-foot  level  from  the  Minnie  Moore  shaft.  Both  these  shafts  were 
in  process  of  being  unwatered,  not  only  preparing  the  way  for  pro- 
duction, but  draining  other  properties  or  the  district.  Four  miles 
west  of  Hailey,  the  Croesus  Gold  and  Copper  Mining  Company  has 
completed  its  120-ton  concentration  mill,  which  is  to  be  supplied  with 
power  by  the  Cramer  Electric  Company.  The  equipment  consists  of 
crusher  rolls,  jigs,  Huntington  mills,  tables,  and  amalgamation  plates. 
The  incline  shaft,  now  down  about  850  feet,  is  reported  to  show  a 
vein  of  iron  and  copper  sulphides  from  8  to  10  feet  wide.  At  the 
600-foot  level  a  lead-silver  vein  cuts  this  ore  body.  This  mine  should 
be  an  important  producer  in  1909,  as  it  was  in  1907.     The  5  largest 

fToducers  of  the  district  were  the  Eureka,  the  Quincy  Junior,  the 
daho  Consolidated,  the  Climax,  and  the  Nay  Aug,  from  all  of  which 
was  shipped  lead  ore  or  concentrates  containing  silver  and  a  little 
copper  and  gold.  The  mills  on  the  (Quincy  Jumor  and  Eureka  were 
operated.  The  Nay  Aug  mine,  of  the  Wood  River  Zinc  Company,  is 
opened  by  3  tunnels,  the  deepest  being  2,000  feet  long.  Work  aggre- 
gating 1,110  feet  was  done  in  1908.  Other  producers  of  the  district 
were  the  Idaho-Democrat,  Hard  Times,  Hidden  Treasure,  Jay  Gould, 
Monarch,  Red  Elephant,  Bullion,  Harrison,  Black  Barb,  and  North 
Star. 

Soldier  district, — The  Hailey  Mines  Development  Company,  oper- 
ating the  Five  Points  mine  near  Soldier,  is  said  to  have  developed  an 
ore  body  of  some  importance. 

Warm  Springs  district. — Nine  producers  near  Ketchum  contributed 
227  tons  of  ore,  yielding  $314  in  gold,  11,655  oimces  of  silver,  90,856 
pounds  of  lead,  and  37,410  pounds  of  zinc,  with  a  fotal  value  of 
$12,065.  The  shippers  were  the  Alabama-Idaho,  Lucky  Boy,  Silver 
Fortune,  Independence,  Carbonate  Hill,  New  Hope,  Sampson,  Noon 
Day,  and  Big  Bonanza.  During  1908  the  Boston-Idaho  Mining 
Company  bought  the  Lucky  Boy  group  of  8  claims,  from  which  much 
zinc  ore  was  snipped  in  1905.  The  company  owns  a  30-ton  concen- 
trator and  is  preparing  to  install  a  larger  mill.  An  aerial  tramway 
transports  ore  from  mine  to  mill.  Only  a  small  quantity  of  zinc  ore 
was  marketed  in  1908.  The  Independence  Mining  Company,  on  the 
East  Fork  of  Wood  River,  nearly  completed  its  new  100-ton  mill  by 
the  end  of  the  year.  The  mine  should  make  an  important  output 
in  1909.  The  Cramer  Electric  Company  will  supply  the  power,  the 
necessary  transmission  Une,  14  miles  long,  having  oeen  completed. 
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The  value  of  the  output  of  this  county,  almost  entirehr  of  gold, 
amounted  to  $203,629,  or  $45,771  less  than  in  1907.  l!here  were 
57  producers  in  1908,  of  which  40  were  placers,  and  17  produced 
gold  and  silver  from  deep  mines.  The  county  was  third  in  output 
of  gold,  and  produced  9,641.47  ounces  of  tnat  metal,  valued  at 
$199,307,  7,029  ounces  of  silver,  198  pounds  of  copper,  and  13,596 
pounds  of  lead.  The  placers  produced  gold  valued  at  $117,808,  or 
nearly  58  per  cent  of  the  county  total.  There  was,  however^  a  de- 
crease in  placer  gold  amounting  to  $48,402  and  an  increase  m  gold 
from  siliceous  ore  of  $12,433.  The  ore  output  was  greater  by  7.485 
tons  than  that  of  1907  and  amounted  to  15,854  tons,  trom  wtdch 
$81,499  in  gold  and  $3,050  in  silver  was  won  through  the  operation 
of  12  gold  and  silver  mills.  As  many  more  mills  were  idle,  xhe  ore 
averaged  $5.33  per  ton  in  gold  and  silver.  The  county  has  17 
mining  districts,  but  as  9  or  these  join  each  other  and  some  have 
small  production,  they  have  been  grouped  to  make  what  is  commonly 
called  Boise  Basin,  which  includes  the  following  districts:  Centerville, 
Elkhom,  Gambrinus,  Gold  Hill,  Granite,  Idaho  City,  Moores  CSreek 
and  Lower  Moores  (>eek,  Pioneerville,  and  Placerville. 

Boifie  Basin  region, — In  1908  this  region  produced  from  8  deep 
mines  11,742  tons  of  ore,  which  yielded  gold  amounting  in  value  to 
$158,242;  2,425  ounces  of  silver;  198  pounds  of  copper;  and  2,106 
pounds  of  lead.  Of  the  gold,  28  placers  produced  $109,844.  Most 
of  the  gold  is  deposited  at  Idaho  City  or  at  the  United  States  aasav 
office  at  Boise.    The  largest  placer-gold  producer  of  the  district  is 
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the  Moline  Mining  Company,  which  has  operated  a  floating  dredge  at 
Placerville  for  several  years.  The  next  6  important  producers  are: 
Basin  Branch  placer,  feoise  Basin  Hvdraulic  and  Placer  Companv, 
Harwood  Glenn  Mining  Company,  Leary  &  Brogan  placer.  Oaks 
Mining  Company,  and  Riley  and  Farren  placers.  According  to  the 
tenth  annual  report  of  the  state  mine  mspector,  some  important 
dredge  construction  was  under  way  by  the  Boston-Idaho  Gold  Dredging 
Company,  which  has  moved  a  dredge  of  a  daily  capacity  of  3,000 
yards  from  Yreka,  CaL,  to  its  property  below  Idaho  City,  and  will 
soon  complete  a  1,400-horsepower  electric-power  plant  on  the  south 
fork  of  Payette  River.  This  company  was  also  having  designed  a 
larger  dredge  for  the  same  ground,  wmch  comprises  600  acres  and  is 
said  to  contain  about  16  cents  in  gold  per  cubic  yard.  The  property 
is  reported  as  having  been  thorou^y  tested  by  drilling.  There  were 
5  important  deep-mme  producers  in  1908.  Tne  Golden  Age  Mining 
Company  (Limited),  at  Placerville,  operated  its  mine  and  5-stamp 
mill  for  eight  months  and  shipped  bullion  and  concentrate.  About 
2,000  feet  of  work  was  done  on  this  property.  The  Boulder  Mining 
Company,  near  Idaho  City,  worked  tne  Boulder  and  Molly  McCarty 
mines,  extended  the  tunnels  to  500  to  600  feet,  and  produced  bullion 
in  the  20-stamp  amalgamation  and  concentration  mill.  An  aerial 
tram  3,300  feet  long  was  constructed.  The  Golden  Rod  Mining 
Company  was  sinkmg  a  double-compartment  shaft,  which  has 
reached  a  depth  of  120  feet.  Two  Chilian  miUs  on  the  property,  with 
amalgamation  and  cyanide  treatment,  made  short  runs  each  month 
from  July  to  November,  and  produced  considerable  bullion.  The 
Belshazzar  Mining  Company,  west  of  Quartzburg,  operated  a  10- 
stamp  mill  and  produced  bullion  in  1908.  The  mine  is  opened  by 
1,000  feet  of  tunnels.  The  Last  Chance  and  Golden  Star  mines,  be- 
tween the  Iowa  and  Gold  Hill,  were  operated  by  the  Columbia  Mining 
Company.  The  company  has  a  5-stamp  mill  now  on  the  ground. 
The  White  Quartz  Mining  Company  developed  the  Elkmeat  claim 
near  Idaho  City  by  a  tunnel  200  feet  long.  The  Confederate  mine  at 
Quartzburg,  belonging  to  the  Gold  Hill  and  Iowa  Mines  Company, 
was  leased  and  produced  bullion  in  the  Huntington  mill  of  the  Amingo 
Company.  At  the  Gold  Hill  and  Iowa  mines,  which  have  been  i(fle 
for  years,  development  work  was  resumed.  A  new  hoist  was  installed 
at  the  Pioneer  shaft.  The  mines  are  opened  by  2  shafts,  400  feet 
each^  5,000  feet  of  crosscuts,  and  6,000  feet  of  drifts.  Eauipment 
consists  of  a  20-stamp  amalgamation  and  concentration  mill. 

Deadwood  Basin  district. — The  Merry  Blue  and  Union  claims  pro- 
duced bullion  in  an  arrastre,  and  the  Deadwood  Placer  Company 
shipped  gold  to  the  government  assay  office. 

HtghJand  Valley  district. — The  Highland  Valley  Power  Company 
operated  placers  on  Boise  River,  18  miles  southeast  of  Boise  City, 
and  secured  considerable  gold.  The  property  consists  of  400  acres 
above  the  Highland  Dam.  The  gravel  is  said  to  run  30  cents  per 
yard.  As  the  capacity  of  the  plant  is  2,000  horsepower,  there  is 
more  than  sufficient  power  to  operate  the  placers. 

Payette  River  district.— The  Jacobs  Gulch  placer,  near  Payette,  pro- 
duced in  1908. 

Boise  River  district. — At  Twin  Springs,  north  of  Boise  River, 
$2,338  in  gold  was  won  from  the  Eureka,  Boulder,  and  other  claims 
in  the  vicinity. 
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SummUFlat  disbriet. — ^NorUieast  of  Pbneervinft  the  Bkbk  Jadt 
mine  produced  bullion  in  a  12-ton  T^remain  ateam  atamp  milL 

West  View  ({wfru^.— This  diatricfc  suffered  a  decnasa  of  neaiiy^  SO 
per  cent  in  value  of  product.  Hie  output  of  1908  amounted  to  4^020 
tons  of  ore,  from  which  $31|987  worth  of  sold,  4|487  oonoas  of  flirrery 
and  11,490  pounds  of  lead  were  obtainea,  a  total  yahie  of  $34,848. 
During  1908  neither  the  Pearl  nor  the  Tmiooln  mine  was  operated 
for  more  than  four  months,  and  the  Tiincoln  went  into  the  haada  of  a 
receiver.  The  property  is  developed  by  a  shaft  450  feet  deep  and  by 
over  6,000  feet  of  drifts  and  shafts.  Equipment  oanaists  of  a  10&4on 
concentration  and  amalgamation  mHI,  which  saves  about  75  per 
cent  of  the  metallic  contents  of  the  ore  reported  to  avenge  nearly  $10 
per  ton.  More  than  60  per  cent  of  the  edd  saved  was  obtained 
through  the  smelting  of  the  concentrate,  iraidi  was  slupped  to  Salt 
Lake.  The  expenses  of  mining  and  timbering  in  a  takx)ee  fdimationj 
difficulty  in  saving  a  large  part  of  the  metalHo  oontenta  of  the  ore,  ana 
poor  management  are  said  to  have  handicapped  the  property  in  the 
past.  The  Iron  Dollar  Leasing  C!ompan}[  operated  the'  Lavan  group, 
produced  bullion  and  concentrate,  and  shipped  crude  ore.  The  pro^ 
ertjy  consisting  of  the  Iron  Dollar,  Judas,  and  £Hiamrock  daima.  is 
developed  by  a  200-foot  shaft  and  bv  1,000  feet  of  tunnels  and  drirta. 
The  Easter  50-ton  mill  was  operated.  The  Mint  Gold  and  SQver  Mhb- 
ing  Company,  whose  property  is  developed  b^  a  tunnel  over  1,000  feet 
lon^,  treated  ore  in  the  Osborne  mill  and  smpped  concentrate.  The 
Idano  Gold  Mines  Development  CSompanyi  ownine  the  Osborne 
mine  and  a  50-ton  mill,  shipped  a  small  amount  or  bullion.  The 
Granite  State  Mines  Company  did  considerable  work  on  the  mine, 
which  is  opened  by  tunnel  1,854  feet  long.  There  was  no  production 
from  either  the  Hecla-Checkmate  or  the  Whitman  mines. 

BONNER   COUNTY. 

The  operation  of  the  Ponderaj  smelter  the  last  months  of  1908  had  a 
stimulating  effect  upon  the  mines  around  Lake  Pend  d'Qreille,  and 
slight  increases  were  recorded  in  all  metals.  The  county  was.  credited 
with  a  production  of  197  tons  of  ore,  yielding  $161  in  gold,  33,447 
ounces  of  silver,  15,006  pounds  of  copper,  and  5,077  pounds  of  lead, 
valued  in  all  at  $20,082.  The  entire  product  was  from  crude  ore 
shipped  to  smelters,  more  than  half  of  which  was  a  siliceous  ore  con- 
taining nearly  300  ounces  of  silver  per  ton.  The  remainder  was  copper 
ore  and  a  little  lead  ore. 

Lalcevino  district — ^Aside  from  the  shipment  of  an  insignificant 
quantity  of  lead  ore,  little  was  accomplished  in  the  district  m  1908. 
Preparations  for  development  were  made  at  the  Conjecture  mine 
of  tne  Pittsburg  Mining  Company. 

Pend  d'OrdUe  district — Seven  mines  in  this  district,  which  em- 
braces the  country  north,  east,  and  west  of  Lake  Pend  d  Oreille,  sup- 
plied nearly  all  of  the  output  of  the  county.  The  leading  shipments 
were  from  the  Blue  Bira  mine  of  the  Blacktail  Mountain  Mining 
Company,  B.  F.  and  H.  mine,  Green  Monarch  Mining  and  Milling 
Company,  the  Minerva  Mining  and  Milling  Companv,  on  Granite 
Creek,  and  the  Katherine  mine,  at  Blacktau.  The  Blue  Bird  has  a 
shaft  100  feet  deep  and  a  tunnel  800  feet  long,  and  produces  a  gray 
copper  ore  rich  in  silver.    The  B.  R-  and  B.  naine  has  a  tunnel  1,840 
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feet  long,  but  shipped  no  ore.  The  Grouse  Mountain  Mining  Company 
did  700  feet  of  work  on  the  Wonder  Group.  The  Green  Monarch 
Mining  Company,  at  Hope,  sUpped  copper  ore.  The  tunnels  aggre- 
gate 1,600  feet.  The  Midas  Galena  Mineral  Company  was  reported 
as  having  done  considerable  development  on  Grouse  Moimtain.  The 
geology  of  the  district  and  the  mines  are  described  in  a  bulletin 
recently  publishcid  by  the  Survey.* 

Priest  Lake  district, — In  the  vicinity  of  Priest  Lake  there  are  many 
mines  being  developed,  among  which  are  the  Camp  Bird,  Farmer 
Jones,  and  the  mmes  of  the  Priest  Lake  Mining  and  Smelting 
Company. 

CANYON    COUNTY. 

Only  a  small  amount  of  placer  gold  was  produced  from  along  the 
Boise  and  Payette  rivers.  The  Middleton  Ore  Reduction  Company, 
at  Middleton,  has  erected  a  20-ton  custom  mill,  designed  to  use 
crushing,  amalgamation,  cyanidation,  and  chlorination. 

CASSIA   COUNTY. 

Only  small  test  shipments  of  ore  were  made  from  the  Cumora  and 
Walton  No.  2  in  Stokes  district  in  1908.  Production  decreased  from 
$2,191  in  1907  to  $909  in  1908.  The  Melcher  mine  has  a  tunnel  2,175 
feet  long,  which  will  have  to  be  driven  500  feet  to  tap  the  vein  at  a 
depth  of  1,200  feet.  The  Olympia,  near  Albion,  is  being  steadily 
developed.  The  Southern  Hercules  Mining  Company  developed  the 
Golden  Eagle  mine  to  a  depth  of  170  feet.  It  is  stated  that  an  8-foot 
vein  of  lead  carbonate  ore  has  been  disclosed,  which  assays  high  in 
lead,  with  silver  and  gold. 

CUSTER   COUNTY. 

As  a  result  of  the  idleness  of  the  smelter  of  the  Empire  Copper 
Company,  at  Mackay,  .the  total  value  of  the  county  output  decreased. 
$465,886  in  1908.  Twenty  deep  mines  yielded  18,947  tons  of  ore, 
carrying  13,668.94  oimces  of  gold,  38,315  ounces  of  silver,  815,382 
pounds  of  copper,  and  226,332  pounds  of  lead,  valued  in  all  at 
$420,005.  The  decrease  of  more  than  50  per  cent  in  value  was  almost 
entirely  due  to  a  lessened  copper  production.  Gold  increased  $106,693 
as  a  result  of  shipments  of  bullion  from  the  Golden  Sunbeam  mine  and 
of  matte  from  tne  Lost  Packer  plant.  Of  the  total  tonnage,  over  78 
per  cent  was  siliceous  ore,  20  per  cent  was  copper  ore,  ana  the  small 
remainder  was  lead  ore.  More  than  half  the  gold,  however,  came  from 
copper  ore,  over  one-third  from  siliceous  ore,  and  less  than  2  per  cent 
from  placers.  Gold  from  placer  mines,  7  of  which  were  in  operation, 
decreased  chiefly  as  the  result  of  the  idleness  of  Womack's  dredge,  at 
Stanley ;  but  gold  in  copper  and  siliceous  ores  made  large  advances. 
About  half  the  silver  was  derived  from  copper  ore,  more  than  one- 
fourth  from  lead  ore,  and  nearly  one-sixth  from  siliceous  ore.  As  the 
low-grade  copper  tonnage  of  the  White  Knob  mine  was  almost  en- 
tirely eliminated  for  1908,  the  average  total  value  per  ton  increased 
to  $21.92,  and  the  value  of  gold  ana  silver  per  ton  to  $15.73.    The 

•  CalklDS,  F.  C,  and  McDonald,  D.  F.   A  geological  reconnaissance  in  northern  Idaho  and  northwestern 
Kootana,  with  notes  on  economic  geology:  Bull.  U.  B.  Geol.  Survey  No.  384, 1909. 
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greater  part  of  the  tonnage,  or  14,866  tons,  was  treated  in  gold  and 
silver  miUs,  and  produced  5,468.85  oujicea  of  ^old,  5,655  ounces  of 
silver^  and  a  few  tons  of  concentrate.  Tiie  remainder,  4,039  tons,  was 
crude  ore  shipped  to  smelters,  which  produced  $162,227  in  gold, 
31.073  ounces  oi  silver,  814,062  pounds  of  copper,  and  207,152  pounds 
of  lead,  with  a  total  vakie  of  $294,971,  at  $73.03  per  ton. 

Alder  Creek  di^^ric^.— Production  was  as  follows:  Orej  453  tons; 
gold,  $346;  silver,  1,179  ounces;  copper.  38,698  pounds;  and  lead, 
29,387  pounds — all  from  5  deep  mines.  The  elostnp^  of  the  plant  of  the 
Empire  Copper  Company  reduced  the  total  value  of  the  district 
output  from  $666,464  in  1907  to  $7,31 3  in  1908.  Aside  from  shipments 
of  copper  ore  made  by  this  company  from  the  White  Knob  mine  the 
only  snipments  of  the  district  were  those  of  lead  ore  from  the  Black 
Daisy,  Champion,  and  Enn^kti  TriifH-^.  O^velopment  is  reported  to 
have  opened  ore  on  the  Silver  Sjng  group. 

Bayhorae  district. — Rich  lead  ore.  containing  about  58  canoes  of 
silver,  was  shipned  from  the  following  properties:  Ftonst  Rose, 
Homestake,  Dryden,  Japan  and  Msiji  FacifiOi  Good  EUencL  Soutii 
Butte,  and  Cave.  The  production  was:  Ore.  1S2  tons;  gold,  $54; 
silver,   11,209  ounces;  copper,  3,437  pouncu;  and  kao,   194,740 

1)ounds — ^with  a  total  value  of  $14,628.    jPhxfaietioii  w»  eurtailed  Ux 
ack  of  transportation. 
East  Fork  district.— T!hjd  Silver  Bell  Mining  and  Xfaqdontioii  Oom- 

Sany  developed  property  on  the  East  Fork  of  Salmon  Biw,  east  dt 
ralena.  A  test  shipment  of  silver-lead  ore  was  made  to  Haiky. 
The  district  extends  from  Oermania  Greek  soath  to  the  Blaine 
County  line. 

Loon  Creek  district. — In  the  extreme  northwestern  part  of  Custer 
County,  the  Lost  Packer  Mining  Company,  the  only  raoducer  of 
the  district,  had  the  most  successful  year  in  its  history,  rroduction, 
which  amounted  to  more  than  $100,000  in  value  in  1907,  was  moro 
than  doubled  in  1908,  although  the  100-ton  blast  furnace  was  operated 
but  seventy  days.  The  expenses  of  operation  aro  great,  however, 
since  coke,  supplies,  and  matte  have  a^  wagon  ham  of  125  miles 
between  Ivers  and  Mackay.  The  mine  is  developed  to  a  depth  of 
800  feet  by  tunnels.  The  main  ore  body  has  not  been  thorou^y 
exploited  beyond  the  400-foot  level,  although  adits  Nos.  6  and  7  are 
in  700  feet.  Little  development  was  accomplished  during  the  year, 
but  a  deposit  of  iron  sulphide  ore  was  opened  south  of  the  property, 
which  assisted  in  reducing  the  siliceous  Lost  Packer  ore.  Matte. 
averaging  per  ton  about  10  ounces  of  gold,  20  ounces  of  ^ver,  ana 
50  per  cent  copper,  was  shipped  to  Baltimore  for  refining. 

Sea  Foam  district. — At  the  end  of  the  year,  the  Grovhound  Mining 
and  Milling  Company  was  installing  a  mill  to  treat  the  rich  pyritic 
ore.  A  small  smelter  is  located  on  the  property,  but  has  not  proved 
profitable. 

Stanley  Basin  district. — Production  in  1908  was  valued  at  $4,138. 
nearly  all  in  placer  gold.  This  decrease  frbm  $10,296,  the  value  of 
the  output  of  1907,  resulted  from  the  idleness  of  the  dredge  of  the 
Saw  Tooth  Placer  Mining  Company.  The  laraest  placer  product  was 
that  of  the  Joe's  Gulch  placer.  The  Valley  Creek,  the  most  imp<n^ 
tant  deep  mine,  was  idle.  The  Stanley  Dredging  Company  instaued 
a  new  dredge,  said  to  have  a  daily  capacity  of  3,000  cubic  yards. 

Yarikee  Fork  district. — Production  amounted  to  14.862  tons  of 
ore,  carrying  $116,236  in  gold  and  6,3'^4jaance8  of  sdver,  valued 
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together  at  $119,588.  This  was  an  increase  from  $56,407  in  gold  and 
3,111  ounces  of  silver  produced  in  1907.  The  Runover  Gold  Mining 
Company  made  a  shipment  of  bullion  and  b^an  development  on 
property  which  had  nch  ore  at  the  surface.  The  chief  producer  of 
the  district  was  the  Golden  Sunbeam  Mines  Company,  which  made 
regular  shipments  of  buUion  and  more  than  doubled  its  gold  output. 
Nearly  three-fourths  of  the  gold  is  saved  by  amalgamation,  only  a 
small  amount  of  concentrate  being  shipped  each  year.  Tailings  are 
saved  for  future  treatment  by  the  cyanide  process.  The  present 
power  plant  is  one  of  75  horsepower.  The  ore  shoot  is  reported  to 
nave  increased  in  width  as  development  progressed  until  it  is  60 
feet  wide  on  the  400-foot  level.  This  ore  is  reported  to  average 
$10  to  $12  in  value  per  ton,  and  a  large  deposit  of  low-grade  ore 
is  also  said  to  exist. 

ELMORE    COUNTY. 

Production  for  1908  amounted  to  24,261  tons  of  ore  carrving 
7,383.04  ounces  of  gold,  valued  at  $152,621,  and  7,135  ounces  of  silver, 
valued  at  $3,782 — a  total  value  of  $156,403.  This  was  an  increase 
over  the  output  of  1907  of  17,528  tons  of  ore,  2,981.20  ounces  of 

fold,  and  $58,641  in  total  value.  Silver  decreased  3,120  ounces, 
lacer  product  amounted  to  $4,948,  showing  a  slight  increase. 
Except  the  output  of  surface  mines,  all  the  gold  comes  &om  siliceous 
ore,  m  which  there  was  a  great  increase^  largely  the  result  of  opera- 
tions of  the  Bagdad-Chase  Gold  Mining  Company.  There  were 
11  placers  and  12  deep  mines  operating,  and  the  value  per  ton  of 
the  ore  decreased  from  $13.89  to  $6.24.  Almost  the  entire  ore 
product  was  treated  at  5  gold  and  silver  mills  and  resulted  in  buUion 
containing  6,103.32  ounces  of  gold,  5,504  ounces  of  silver,  and  in 
153  tons  of  concentrates,  valued  at  $21,932,  or  $143.35  per  ton. 

Bear  Creek  district. — A  production  valued  at  $1,146  was  the  result 
of  the  slight  operation  of  1  placer  and  2  deep  mines — ^the  Bassler 
and  the  Blue  Bu'd. 

Black  Warrior  district. — ^The  Fourth  of  Juljr  and  the  Blue  Ribbon 
mines  produced  slightly.  The  Imperial  Mining  Company  and  the 
Overlook  Mining  Companv  are  developing  property  in  the  locaUty. 

Boise  River  district, — Placer  gold  was  taken  from  the  south  side  of 
Boise  River  near  Twin  Springs  and  in  the  Highland  Valley  district. 

Middle  Boise  district. — The  production  amounted  to  19,223  tons  of 
ore  carrying  $95,794  in  gold,  and  5,086  ounces  of  silver,  with  a  total 
value  of  $98,489,  which  was  double  the  value  of  the  output  of  1907. 
Four  deep  mines  and  3  placers  contributed.  A  large  output  was 
expected  from  the  Atlanta  Mines  (Limited),  which  tested  its  150-ton 
mill  without  securing  satisfactory  results.  Changes  will  have  to  be 
made  before  the  ore  can  be  treated.  The  Minerva  made  large  ship- 
ments of  buUion  to  Boise  through  the  operation,  in  October,  Novem- 
ber, and  December,  of  its  10-stamp  mill  driven  by  water  power. 
Important  work  and  production  were  accomplished  at  the  Pet  tit 
mines,  which  were  bought  by  the  Bagdad-Chase  Grold  Mining  Com- 
pany. The  property,  which  is  developed  by  1,500  feet  of  tunnels, 
produced  bullion,  and  a  concentrate  treated  by  roaster  and  cyanide 
plant.  A  20-stamp  mill,  using  amalgamation,  was  originally  on  the 
property.  A  new  mill  of  hke  capacity  was  added  in  1908,  as  well 
as  a  160-ton  cyanide  plant.  The  new  equipment  includes  16  Fnie 
YannfflnB,  8  slime  tabled,  a  Callow  screen,  and  dewaterers,  Dimmic* 
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moeftB,  a  16-f6<lt  tube  mill,  and  a  Fieme  ama^giiiHitcr  with  12-loot 
copper  platee.  Ore  is  conveyed  from  tlie  mine  to  the  mill  o^ver  a 
3,fi00-foot  aerial  tramway. 

Nedl  diairiei. — The  om^  producer  of  the  locality  was  tho  Hom^ 
stake  and  Mountaineer  Mming  and  MilliDg  Companv,  whicli  operat^ 
the  mill  the  last  seven  months  of  the  year  and  sliipped  bullion  to 
Boise  and  concentrate  to  Salt  Lake.  Development  consists  of  a 
tunnel  2,700  feet  long  and  a  shaft  327  ft^t  deep.  The  mine  was 
operated  the  entire  year,  and  about  2,000  feet  of  work  was  done  J 
Equipment  includes  a  lO-stamp  mill  BTlri  ft  lifl-tfm  rimnirtfl  pitnt 
added  during  1908. 

Pine  Orove  di&triU. — ^The  C.  H.  Ckdd  liineB  Company  inodiiced 
bullion,  but  less  than  in  nast  years.  Fire  destroyed  the  lO^tan^ 
mill  and  cyanide  plant  in  May. 

Snake  River  dwlrurf.— Gold  0.040  fine  was  secured  from  the  Mid- 
ni^t  placer  on  Sna^e  River  near  Glenns  Ferry. 

Twin  Springs  disiricL — On  the  south  side  of  Boise  Biver  gold  0.778 
fine  was  won  from  the  Call  and  Ffoser  plaber. 


FREMONT  ooinrrr. 

The  production  in  1908  was  valued  at  $2,833,  wbrah  vesolted  from 
the  shipment  of  86  tons  of  ore.  The  total  Tahie  in  1907  was  S46,678, 
when  much  copper  ore  was  marketed. 

LitUe  Lost  River  dieiriet. — ^Thirty  miles  south  of  the  Weimer  prop- 
erty, on  the  southwest  slope  of  the  Little  Lost  River  Raqge,  lessees 
operated  the  Great  Western  mine  and  shippnl  a  ridi  lead  ore. 

SJcuU  Canyon  district. — ^The  property  of  the  Weimer  Copper  Company 
on  Birch  Creek,  near  Kaufman,  was  practically  idle  dunng  theyear. 

Unorganized  district. — The  Scott  mine,  4  miles  from  BntJi  Creek, 
was  operated  by  the  Birch  Creek  Mining  Company,  and  shipped  a 
car  of  silver-lead  ore  to  Salt  Lake. 


IDAHO   COUNTY. 


Mine  production  of  gold,  silver ,  and  associated  metals  in  Idaho  CovaUy^  /daAo,  in  1907 

andl90S. 


Metal. 


DEEP  MINES. 

Gold fine  ounces. . 

Silver do. . . . 

Copper pounds. . 

PLACERS. 

Gold fine  ounces. . 

Silver do 


1907. 


Quantity.      Value. 


1,393.36 
1.786 
3,043 


1,964.02 
394 


$70,147 

1.179 

609 


40,600 
260 


112,795 


1906. 


QoanUty.  <   Vahn. 


7,26&54 

9.fi68 

233 


2.064.64 


<lfl0.254 

5,071 

31 


42.680 
180 


196,216 


(+)or 


QoDttty.     ValDft. 


+S,8nM 
+  7,7tt 
-      2,810 


loaoB 

66 


"       S78 


''•8 


+  85,421 


Idaho  County,  which  had  15  producing  districts,  produced  9^333.18 
ounces  of  gold,  valued  at  $192,934;  9,907  ounces  of  silver,  Talued  at 
$5,251 ;  and  233  pounds  of  copper,  valued  at  $31 — a  total  value  of 
$198,216.  This  mcreased  production  of  $82,187  in  gold  and  7,727 
ounces  of  silver  was  largely  due  to  success  at  Elk  City.    Tliere  was 


GOLD,  SILVER,  ETC.,  IN   WESTERN   STATES — IDAHO.  425 

a  slight  increase  in  placer  gold,  the  total  output  of  which  amounted  to 
$42,680.  There  were  51  placer  operators  producing  more  than  in 
any  other  county  in  the  State.  The  rest  of  the  gold,  or  nearly  80  per 
cent,  was  obtained  from  siliceous  ore.  Of  the  silver,  9,568  ounces 
came  from  siliceous  ore  and  339  ounces  from  placers.  The  ore  from 
17  deep  mines  amounted  to  15,778  tons,  showing  an  increase  of  2,351 
tons,  and  had  an  average  value  of  $9.85.  With  the  exception  of  5 
tons,  all  the  ore  was  treated  at  9  gold  and  silver  mills,  of  which  the 
county  had  22  others  idle  during  the  year.  Bullion  shipped  contained 
5,505.61  ounces  of  gold  and  1,653  ounces  of  silver. 

Big  Creek  district. — Bullion  was  shipped  from  the  Moscow  mine, 
which  has  a  1-stamp  mill.  Tests  were  made  on  ore  by  the  Columbia 
Mining  Company,  Pueblo  Mining  Company,  and  the  owner  of  the 
Buckhorn  mine. 

Camp  Howard  district — Placer  gold  in  small  amounts  was  produced 
in  this  district,  as  well  as  in  the  Clearwater,  Dixie,  Florence,  Kobbins, 
and  Thunder  Mountain  districts. 

Crooks  Corral  district. — The  Crooks  Corral  placer  produced  gold, 
0.954  fine,  by  the  hvdraulic  method. 

Dixie  district. — Work  was  performed,  but  no  production  was 
reported,  on  the  Majestic,  Dixie-Royal,  Diamond  Consolidated,  and 
Monadnock  mines. 

Elk  City  district. — Production  from  9  placers  and  5  deep  mines 
amounted  to  10,456  tons  of  ore,  carrying  $142,445  in  gold  and  7,561 
ounces  of  silver,  an  increase  in  total  value  of  $129,517.  The  placer 
output  was  $6,423,  supplied  mainly  by  the  Gold  Hill,  Golden  Rule, 
ana  Grangeville  placers. .  The  principal  deep  mines  are  the  Buster, 
South  Fork,  Thunder  Mountain,  American  Eagle,  and  Hope,  all  of 
which  have  mills.  Little  was  done  on  any  of  these  properties,  except 
the  Buster.  Litigation  hampered  the  South  ForK.  Much  interest 
was  evinced  in  the  work  of  the  Idaho  Buster  Mining  Company 
(Limited),  which  acquired  the  Buster  mine  and  continued  the  sinking 
of  the  shaft  to  the  400-foot  level,  which  is  connected  with  a  700-foot 
tunnel.  A  10-foot  fissure  vein  is  reported,  with  ore  averaging  about 
$10  or  $15  per  ton.  Equipment  includes  a  10-stamp  mill,  6  concen- 
trators, and  a  40-ton  cyanide  plant.  Most  of  the  product  was  bullion, 
shipped  to  Boise;  the  rest  was  concentrate  ana  precipitate,  which 
was  sent  to  Tacoma.  The  success  which  this  mine  has  achieved  at 
depth  will  be  a  strong  incentive  to  substantial  work  on  neighboring 
properties. 

Marshall  Lake  district. — Promising  development  continued  on  the 
Goodenough  and  Mount  Marshall  properties,  although  no  production 
was  reported. 

Newsome  district. — Seven  placers  and  2  deep  mines  contributed 
$10,826  in  gold  and  90  ounces  of  silver.  The  2  large  placer  operators 
were  the  N^ewsome  and  Leggett  Creek  Hydraulic  Mining  Company 
and  the  Moose  Creek  Gold  Mining  Companjr.  Small  smpments  of 
bullion  came  from  the  Iron  Crown  and  the  Little  Giant  deep  mines, 
and  a  mill  was  installed  at  the  Meadow  Creek  property. 

Orogrande  district. — The  district  produced  $9,615  in  gold  and  silver. 
There  was  considerable  activity  in  prospecting,  and  discoveries  were 
made  on  Ten  Mile  and  Four  Mile  creeks.  The  Butte  and  Orogrande 
Mining  Company  operated  the  low-grade  deposit  of  the  Hogan  nune 
on  Crooked  Kiver  and  a  10-stamp  mill  and  cyanide  plant.  A  similar 
deposit  is  being  developed  by  the  Twin  Butte  Mining  Compan 
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which  installed  crushers,  a  10-foot  Chilian  mill,  concentrators,  and 
cyanide  plant.  The  Elk  Trail  placers  produced  bullion  0.826  fine. 
The  Umatilla  Company  reported  2,200  feet  of  work  and  much  ore 
developed. 

Robbing  district, — There  was  no  production  in  1908.  Gold  and 
silver  valued  at  $16,199  was  produced  m  1907.  The  Cracker  Jack, 
Jumbo,  and  Big  Buffalo,  la^e  producers  in  the  past,  were  idle  in  1908. 

Salmon  River  district, — From  along  Salmon  River  $4,627  in  gold 
and  19  ounces  of  silver  were  won  by  placer  operations. 

Si77}pson  district, — Xear  Lucile,  6  placers  produced  $2,395  in  gold 
and  24  ounces  of  silver.  The  largest  producers  were  the  Cove,  the 
Dandy,  and  the  Rattler. 

Thunder  Mountmn  district. — Aside  from  a  little  surface  work, 
nothing  was  done  in  1908.  The  Dewey  and  the  Sunnyside  mines 
wore  idle.  The  former  was  a  large  producer  in  1907  and  previous 
years. 

Warren  district, — The  production  amounted  to  58  tons  of  ore, 
carrying  $16,453  in  gold,  2,038  ounces  of  silver,  and  a  little  copper, 
valued  m  all  at  $17,564.  The  principal  placers  are  the  Golden  Rule, 
the  (iott,  and  the  Sliissler  Creeic;  the  operators  of  the  White  Moun- 
tain shippoil  bullion  from  quartz  operations.  The  Little  Elfrieda 
mine  was  developed. 

KOOTENAI   AND   LATAH   COUNTIES. 

Those  counties  produced  only  placer  gold  in  1908,  valued  at  $4,225, 
with  *J3  ounces  of  silver.  The  Tyson  Consolidated  Gold  Mining  and 
MilliniX  Comj^any  onerated  placers  at  Tvson  three  months.  The 
nMuaiiulcr  of  the  jrold  came  from  the  Gold  Creek  and  Hoodoo  dis- 
trii'ts  in  Latah  Count  v.  The  Inland  Empire  Copper  Company,  at 
Troy,  a  station  on  the  Northern  Pacific  Railroad,  did  225  feet  of  work. 

In  the  Hoodoo  or  Blackbird  district,  in  the  extreme  northern  part 
of  ih(*  county,  there  was  considerable  activitv.  The  Mizpah  Copper 
Company  Inw  a  tunnel  1,200  feet  lon^.  TheTNIountain  Gulch  Mimng 
\\\\y\  Millnvij:  ('oni]>anv,  also  at  Harvard,  has  developed  free  milling  ore 
1\\  a  shaft  1  -0  feet  deep  and  3  tunnels.  During  the  fall  a  hoist,  Blake 
n\isluM-.   l-fiu^t  Huntington  mill,  and  plates  were  installed. 
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LEMHI    COUNTY. 

••.  uhd  ussm'iattd  mttah  in  Lnnhi  County,  Idaho,  in  1907 

nntl  li*tiS. 

VM^7.                                 1908. 
gu.intil\.       V:ihio.      Quantity. 

•J..VJ.s:i       ».M.7:W         1.7S.M3 
SO.  441         :tt.J«W            •«.825 

:^■2,M\\       10.  iw          \iv,m 

l.WJ.r>Ji        l()-J.41.')           7(10.  ttfj 

l.:.70.\«         :»2.474          1.7:?0.8S 
IJS                       «4              Hi7 

SiO.*»>    

Increase  (  +  )  or 
decreMe(-). 

Value. 

Quantity.      Value. 

I  «   I.I 

I3f.,902 

12.096 

1.368 

29.426 

35.780 
88 

-  717.70     -S14.836 

-  27.619     -  21.195 

-  42.095     -     9.134 
-1.231.734     -   72.9» 

+      159.93  ''  +    3.306 
+        39        1  +           4 

115.662 

1      114  tau 
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Source  of  gold  and  silver  in  Lemhi  County ^  Idaho,  in  1907  and  1908,  by  hindu  of  ore,  in 

fine  ounces. 


Metal. 

Year. 

Placers. 

Silioeous 
ore. 

Lead. 

Copper      Copper 
ore.       lead  ore. 

Total. 

1  1907 
t  1908 
I  1907 
\  1908 

1,570.93 
1.730.88 

128 

167 

2,289.92 
1,775.06 
.4,878 
1,055 

73.07 
9.00 
45,120 
21,264 

139.85 

4,073.77 

Qold        

.65 
446 
30 

0.42 

3,516.01 
60,572 

Silver 

476 

22,992 

Lemhi  County  in  1908  produced  3,515.99  ounces  of  gold,  valued  at 
$72,682;  22,992  ounces  of  silver,  valued  at  $12,186;  10,366  pounds 
of  copper,  valued  at  $1,368;  and  700,622  pounds  of  lead,  valued  at 
$29,426 — a  total  value  of  $115,662.  There  were  decreases  in  all 
metals,  as  shown  by  the  table,  and  they  amounted  to  $114,834  in 
total  value.  Gold  was  derived  almost  entirely  from  placers  and 
siliceous  ore,  each  source  being  credited  with  about  50  per  cent. 
Most  of  the  silver  came  from  lead  ore,  of  which  little  was  shipped  in 
1908.  Of  the  37  mines  from  which  production  was  reported,  18  were 
placers.  The  deep  mines  supplied  2,515  tons  of  ore,  of  which  1,812 
tons  were  treated  at  gold  ana  silver  mills,  and  703  tons  were  shipped 
direct  to  smelters.  The  smelting  ore  .was  valued  at  $63.65  per  ton 
and  the  gold  ore  at  $19.07  per  ton.  There  were  6  gold  ana  silver 
mills  in  operation,  13  were  idle,  and  2  were  constructed  during  the 

J^ear.  The  output  was  from  17  mining  districts,  all  of  which  suffer 
rom  lack  of  transportation. 

Eureka  district, — Two  deep  mines  and  5  placers  produced  $15,741 
in  gold  and  58  ounces  of  silver.  This  gold  came' almost  entirely  from 
the  Mullan  dredge  on  Moose  Creek.  The  U.  P.  and  Burlington  Gold 
Mining  and  Milling  Companv  shipped  only  a  small  amount  of  bullion. 
The  Comstock  Aiming  ana  MiUmg  Company  developed  the  Grey 
Eagle  and  Lost  Mine  groups,  and  made  trial  runs  in  the  Tin  Doy  mill. 
The  Golden  Reef  Mining  Company  was  preparing  for  production.  The 
Copper  Queen  Mining  and  Smelting  Company  did  development  work 
on  the  Queen  and  Crescent  mine  5  miles  east  of  Salmon.  About 
2,000  feet  of  work  has  been  done  in  tunnels  and  crosscuts,  gaining  a 
400-foot  depth  on  the  Queen  vein.  Fifteen  stamps  are  now  on  the 
ground. 

Eldorado  district. — The  Bohannon  Bar  placers,  near  Baker,  formerly 
reported  in  the  Gibbonsville  district,  made  one  of  the  largest  placer 
productions  of  the  county. 

Forney  district. — Development  and  slight  production  were  reported 
from  the  Rabbit  Foot  and  Oregon-Idaho  mines,  upon  which  much 
work  has  been  done  in  tunnels  and  crosscuts. 

GibbonsvUle  district. — Crosscutting  and  drifting  to  the  extent  of 
1,400  feet  were  done  by  the  American  D.  M.  ana  R.  Company,  but 
no  ore  was  treated  in  the  20-stamp  mill.  A  cyanide  plant  was  com- 
pleted in  December.  Gold  was  taken  from  the  Belcher  and  Allan 
Brothers  placers. 

Indian  district. — The  most  important  production  of  the  county 
was  that  from  the  Kittie  Burton  and  Ulysses  mines  at  Ulysses.  The 
lessees  are  running  a  500-foot  tunnel  and  380  feet  of  drifting  were 
accomplished.  Tests  with  cyanide  were  unsuccessful^  but  concen- 
trators will  be  added. 
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Junction  diatrid. — Hie  Junction  Waum  Oompainr  did  mueh 
in  drifting  and  upnusesi  and  ahipped  a  xim  hpd-alTier  ore  ^ 
Camerie,  Pa.  ^^ 

EiirSey  Greek  diabr%d.—ThB  Tm  Htiy  nr^fryt  w^  j^^  ^^  imljM 
little  placer  work  was  done  in  the  district.  J 

Leewwrg  dislricL — ^Pour  placers  produced  $4,9S5  in  gold.  Tkb 
Richardson  placer  was  the  laigest  producer. 

Mackinaw  dMirici.^-Oolj  a  slight  placer  production  was  aeeuied 
from  this  locality  in  1908.  The  Leesburg  Mining  Company  is  further 
developing  the  Italian  group,  an  important  buUioTi  produeerfin  the 
past. 

Mineral  Hill  disirid. — A  test  run  in  the  Eentod:  nuD  wae  nuule  on 
ore  from  the  Speculation  group,  1  mile  south  of  fihoup. 

Pratt  Creek  aiairid. — ^Tbe  Chinax  mine  was  idle,  but  some  oM  con- 
centrate, containing  gold^  silver,  and  lead,  was  shipped. 

Spring  Mountain  aiaind. — Production  nom  4  mmes  amounttod  to 
128  tons  of  ore,  canying  $48  in  gold,  3,340  ounces  of  silver,  2,906 
poimds  of  copper,  and  124,255  pounds  of  lead.  The  shippers  were 
the  licmhi-Umon,  Iron  Mask  and  Galena,  Teddy  and  I3isaMth,  and 
High  Ore.  Production  of  this  district  and  the  Texas  district  inll  be 
greatly  improved  by  promised  railroad  fadfity  and  the  lead  smelter 
at  Hahn. 

Texas  district, — ^In  1907  this  district  produced  BHveFJead  ore 
valued  at  $112,287,  but  the  value  in  1908  was  miy  $0^058,  as  the 
Pittsburg-Idaho  Mining  Company  was  practically  idfe  dunne  the 
entire  year.  The  80-mile  ham  was  too  costly  idien  the  price  of  lead 
decreased.  The  operators  of  the  Latest  Out  mine,  i^(£  has  a  300- 
foot  timnel,  made  a  shipment  of  lead  ore.  Development  amounting 
to  1 ,200  feet  was  done  on  the  Andy  Consolidated  group  of  the  Allie 
Mining  Company,  Limited,  on  Horse  Shoe  Gulch. 

Yellow  Jacket  district. — The  Black  Eagle  Gold  Mining  Company, 
o^vning  claims  on  Arrastra  Creek,  erected  a  5-stamp  mill  m  1908  and 
did  considerable  tunneling; 

Unorganized  district. — ^Thirty  miles  southeast  of  Salmon  City,  near 
the  divide,  the  Copper  Queen  Mining  and  Smelting  Company  shipped 
some  bullion  and  copper  concentrates,  the  result  of  work  in  1907. 
The  company  put  all  efforts  on  the  Queen  mine  in  Eureka  district. 

Parker  Mountain  district. — ^A  10-ton  Chilian  null  was  installed  at 
the  property  of  the  Parker  Mining  Company.  Production,  however, 
wtis  slight.  *  A  small  quantity  or  ore,  rich  in  gold  and  mlver,  was 
produced  from  the  Ed.  Williams  mine. 

LINCOLN   COUNTY. 

Vhci^v  gold  frH>m  Snake  River,  near  Hagerman,  and  from  the 
Uhio  Lakes  districts,  valued  at  $939,  was  taken  from  the  Good  Luck, 
llotilder  Hill,  and  Salmon  Falls  placers. 

NKZ   PERCE   COUNTY. 

Thf»  ontirt^  nhnluotion  of  tlie  county  was  that  of  placer  gold  in 
Hurnt  Ciwk  lStw«\  unti  unt>nranizod  districts,  amountmg  to  2.185.53 
outHMV4  of  Kt>ld,  valutnl  til  $4AJ7^>,  ami  530  ounces  or  silver,  valued  at 
S2.SI    a  tot  III  viihio  of  t^A.-ItU)  (r%n\\  18  placers.    Ihe  output  for  1907 
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Burnt  Creek  district, — At  Dent  $3,827  in  gold  and  45  ounces  of 
silver  were  taken  out  by  hvdraulic  mining  and  sluicing.     The  largest 

f)roducer  was  the  Boise  placer,  others  being  Cranberry  Creek,  Day- 
ight,  and  Grubstake. 

Pierce  district. — Placer  production,  largely  from  the  property  of 
the  Idaho  Company  (Limited),  amounted  to  $41,255  in  gold  and  484 
ounces  of  silver  from  1 1  operators.  The  dredge  was  in  operation  eight 
months,  and  another,  formerly  operated  at  Delta,  will  be  instimed 
at  Pierce.  The  holdings  of  the  company  were  prospected  by  drills, 
the  depth  to  bed  rock  beine  from  12  to  15  feet.    Other  important 

Producers  were  the  Rich  Hill  Water  and  Mining  Company,  American 
lacer  Mining  Company,  Rhodes  Creek  Mining  Company,  and  Bunker 
Hill  placers.  The  Orogrande  Placer  Mining  Company  was  organized 
to  operate  on  Orogrande  Creek  by  Ruble  elevator.  Although  there 
was  no  production  from  deep  mmes,  a  5-stamp  mill  was  installed 
at  the  Bond  mine,  and  the  Ozark  was  driving  a  1,200-foot  tunnel  to 
cut  the  ledge  at  500  feet. 

ONEIDA   COUNTY. 

Snake  River  district. — At  Neeley^  placer  gold,  aggregating  $4,412 
in  value,  was  taken  from  the  Daylignt,  Lookout,  and  Bonanza  Bar, 
and  Rosecranz  ground. 

OWYHEE   COUNTY. 

This  county  produced  51,491  tons  of  ore,  carrying  18,862.14  ounces 
of  gold,  valued  at  $389,915;  857,537  ounces  of  silver,  valued  at 
$454,495;  and  288  pounds  of  lead,  valued  at  $12 — a  total  value  of 
$844,422.  There  were  4,471  more  tons  treated  in  1908  than  in  1907, 
and  there  was  an  increase  of  1,644.56  ounces  of  gold,  but  although 
the  silver  increased  in  quantity  63,595  ounces,  it  decreased  in  value 
$69,507  on  account  of  the  difference  in  price.  This,  with  slight  de- 
creases in  copper  and  lead,  made  the  total  value  $36,246  less  than 
that  of  the  production  of  1907.  Seven  placer  mines  and  7  deep  mines 
supplied  the  production,  but  almost  all  was  from  siliceous  ore,  as  the 
placer  yield  was  only  $1,133.  Five  gold  and  silver  mills,  1  of  which 
was  new,  were  in  operation  during  the  year;  1  was  being  constructed 
and  5  others  were  idle.  The  value  per  ton  in  gold  and  silver  was 
$16.38,  against  $18.68  in  1907,  The  entire  output,  except  for  placers 
on  Snake  River  and  a  little  lead  ore,  came  from  Cfarson  district.  As 
in  the  past,  the  2  important  producers  were  the  De  Lamar  Company 
(Limited)  and  the  Trade  Dollar  Consolidated  Mining  Company. 
The  Banner,  Sunnyside,  Jap,  and  Village  Blacksmith  produced  biillion. 
The  district  produced  $389,043  in  gold  and  857,407  oimces  of  silver. 
In  gold  and  silver  mills,  51,483  tons  of  ore  jielded  16,111.66  ounces  of 
gold  and  363,467  ounces  of  silver  in  bullion,  as  well  as  170  tons  of 
concentrates,  valued  at  $314,137,  or  $1,847.86  per  ton  of  concentrate. 
The  value  per  ton  of  the  ore  treated  was  divided  as  follows:  $6.46  in 
gold  and  $3.74  in  silver  in  bullion,  and  $6.10  in  gold  and  silver  in  con- 
centrates, a  total  of  $16.30  per.  ton.  The  De  Lamar  Company  (Lim- 
ited) increased  its  production  by  nearly  3,000  ounces  of  gold  and 
made  a  larger  output  than  during  any  other  of  the  last  four  years. 
The  plant  is  equipped  with  a  150-ton  Chilian  mill,  which  p' 
the  ore  for  agitation  in  cyanide  solution.    Three-fourths  of 
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of  the  ore  is  in  vAd,  the 

Gmeolidated  luniiiff  Oompanj,  ftt 

during  the  year  and  shipped  a  Ur^e  amount  oi  bullion 


being  in  silver.    Th^  Trade  SbDar 
Dei^ey^  operated  eleven  WMWithw 
_        .  Mid  oonoflii- 

trate  through  the  oDeralTon  of  the  *2(Vstanip  mill  The  pmmrtj  is 
opened  by^tunnelsy  tneloQflest  of  which  is  7,000  feet.  In  IWSS,  Wink 
consisted  of  5,041  feet  of  c&ifts,  1 ,140  feet  of  crosscuts,  ^xad  129  feet 
in  raises.  At  the  end  of  the  yejsir  the  Banner  Mining  uid  IfiDmg 
Company  made  its  initial  aliipwrM^yi^,  frf  H?^^fpTlli  Mill  '^  pO-ton  mm, 
equipped  with  4  Nissen  stamps,  amaEamatioii^  and  coneeptimtioiL 
The  main  adit  is  250  feet  above  and  lyOOO  feet  distant  from  the  mill, 
and  the  ore  is  delivered  by  tram.  Another  tonnel  is  now  being 
driven  from  the  mill  level.  uonaideimUe  work  was  done  in  develop- 
ment and  construction  at  the  Potosi  mine.  Biek  oie  was  iqpMnted 
in  drifting  170  feet  east  and  west  on  Urn  SOOHbot  leveL  The  new 
mill,  which  made  a  short  run  in  December.was  hoilt  for  10  stamps, 
but  only  5  were  installed.  These,  with  Wimej  eonoentimtcHnB^  a  tube 
mill,  amalgamating  pans,  and  settlers  coittplete  Ae  .equipment. 
Development  was  progressing  at  the  MetaHic,  Villnffl  Blacksmith, 
Silver  City,  Wennersten,  Federal,  and  Booster  Ocunb  mines.  A  sh^ 
ment  of  bullion  was  made  from  the  Sunnyside. 

SnaJce  River  district.— Qold  valued  at  9870  was  taken  from  Snake 
River  near  Oreana,  Wilson,  Oamet,  and  Olenns  Fdny. 
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Mine  production  of  gold,  <i7vrr,  and  astoeiatfd  meiaU  m 

and  1908. 
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Metal. 


DKEP  MINE8. 


Quantity. 


OoUl fine  ounces. .       3, 118. 40 

Silver do....     7,286.725 

Copper pounds.  .1    7. 199.648 

Leml <lo . . . .  1220, 442. 987 

Zinc do.... I    6.948,655 
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PLACERS. 


(lold fine  ounces. . 

Silver do.... 


833.55 
137 


w. 

1006. 

'sss.^rir 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

164.465 
4.796,039 
1.439,929 
12.160,478 

409,971 

3.293.61 

6,364.454 

9.042,876 

204.138,418 

068,065 
3,873,100 
1,103,600 
8,578,814 

-6,0tt»656 

-  "    M0.Q6 

SO 

+  83.630 
-1,422,879 
-  906.200 
-3,06.604 

17.231 
90 

584.47 
98 

12,062 

-  6,1« 

-  » 

18.888.203 

13.220,863 

—6.667,680 

Source  of  gold  and  silver  in  Shoshone  County j  Idaho,  in  1907  and  19G8,  6y  Hfub  of  ore, 

in  fine  ounces. 


Metal. 


Gold... 
Silver.. 


V^r. 

1 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Lead-line 

OR. 

Total. 

1 

'/  1907 

7  1907 
,\  1908 

833.55 
584.47 
137 
98 

87.43 
650.69 
135 
374 

383.18 
.300.18 
454,107 
607,553 

2.576.27 
2.342.74 

6,507.403 

5,766,627 

72.60 

jitooo"*" 

6.061.01 

6,878.06 

7,206,662.00 

6pl6i,6B  . 
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Within  a  space  of  20  square  miles  in  the  vicinity  of  Wallace,  metals 
were  produced  valued  at  nearly  86  per  cent  of  the  total  value  of  the 
State  s  output  for  1908.  More  than  98  per  cent  of  the  lead,  90  per 
cent  of  the  copper,  85  per  cent  of  the  silver,  and  5.5  per  cent  of  the 
gold  produced  in  Idaho  were  derived  from  that  small  portion  of 
Shoshone  County.  The  output  of  the  county  in  1908  was  far  below 
normal,  since  the  total  value  of  all  metals  decreased  by  the  large 
amount  of  $5,667,350.  The  output  of  copper  produced  was  consid- 
erably more  than  in  1907,  but  the  total  value  was  far  less  on  account 
of  the  low  price  in  1908.  Most  of  the  gold  and  silver  has  its  source 
in  the  lead  ore,  although  some  is  derived  from  copper  ore,  placers, 
and  siliceous  ore.  In  1907  lead-zinc  ore  was  an  important  product, 
but  none  was  treated  or  shipped  in  1908.  There  were  43  mines, 
including  15  placers,  produci^  in  1908,  but  most  of  the  output  was 
derived  trom  8  large  mines.  Tne  total  crude  ore  was  1,551,680  tons, 
or  91  per  cent  of  the  ore  mined  in  the  State.  The  tonnage  includes 
213,180  tons  of  old  tailings  made  into  concentrates;  1,023  tons  of  ore 
treated  in  gold  and  silver  mills,  containing  385.54  ounces  of  gold  and 
56  ounces  of  silver;  1,197,201  tons  of  concentrating  ore,  which,  with 
the  tailings,  made  181,200  tons  of  concentrates;  and  140,276  tons  of 
crude  ore  shipped  to  the  smelter.  The  concentrates  contained 
2,368.92  ounces  of  gold,  4,449,306  ounces  of  silver,  65,237  pounds  of 
copper,  and  170,892,167  pounds  of  lead,  with  a  total  value  of 
$9,593,184,  at  $52.95  per  ton.  The  crude  ore  shipped  direct  to 
smelters  contained  539.15  ounces  of  gold,  1,915,092  ounces  of  silver, 
8,977,639  pounds  of  copper,  and  33,246,251  pounds  of  lead,  and  was 
valued  at  $3,607,535,  or  $25.71  per  ton.  Of  the  crude  ore,  103,137 
tons  were  copper  ore,  averaging  4.35  per  cent  of  copper.  An  average 
assay  of  the  concentrates  would  show  0.013  of  an  ounce  of  gold, 
24.55  ounces  of  silver,  and  47.15  per  cent  of  lead.    The  crude  ship- 

f)ing  ore,  excluding  the  copper  ore,  assayed,  silver,  32.5  ounces,  and 
ead,  44.76  per  cent.    Placer  gold,  valued  at  $12,082,  was  won  from 
Beaver  and  Prichard  creeks. 

Beaver  district. — ^This  district  cftmprises  about  10  square  miles  in 
the  vicinity  of  Beaver  Creek,  north  of  Wallace.  The  output  from  2 
deep  mines  and  8  placers  amounted  to  262  tons  of  ore,  carrying  $7,154 
in  gold,  8,748  ounces  of  silver,  and  329,519  pounds  of  lead,  and  was 
valued  at  $25,630.  The  producing  placers,  which  supplied  $7^100 
in  gold  and  68  ounces  of  silver,  were  as  follows:  Black  Hill,  Amencan 
GuTch,  Gilbert,  Fehling,  New  Year,  and  Wedge.  The  most  impor- 
tant was  the  Black  HiU  on  Trail  Creek  at  the  mouth  of  Potosi  Creek. 
There  is  said  to  be  good  placer  ground  in  Beaver  Creek,  but  as  it  is  40- 
feet  to  bed  rock,  it  is  diflBcult  to  mine  it  with  profit.  The  dredge  near 
Delta  was  removed  to  Pierce.  The  Callahan  group  and  the  Idora 
produced  lead  ore,  but  the  latter  only  in  small  quantity,  as  the  mine 
was  idle  most  of  the  year.  The  Nipsic  property  is  said  to  have  con- 
siderable work  done  and  ore  in  sight. 

Coeur  d*Alene  district. — ^This  district  hes  north  of  the  Beaver 
district  along  Prichard  and  Eagle  creeks,  west  and  north  of  Murray. 
Some  bullion  was  shipped  from  the  Burton  mine  and  gold  from  the 
Daisy  placer. 

Eagle  district. — ^The  production  amounted  to  $4,474  in  gold,  from  4 
placers,  the  principal  one  of  which  was  the  Eagle  placer. 
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Ewihaian  digtrict. — This  district  lies  east  of  Big  Creek  and  Moon 
Creek  and  west  of  Lake  Creek  and  Revenue  GulcH,  in  the  ^^cinity  of 
Oebum.  The  production  amounted  to  817  tons  of  ore,  eariyiiig  $136 
in  gold,  12,511  ounces  of  silver,  1|413  pounds  of  copper,  and  132,713 
pounds  of  lead,  and  was  valued  at  $12,528.  The  Charlea  Dickang 
was  the  largest  shipper.  In  January  the  100- ton  concentrator  wm 
destroyed  bjr  fire.  A  plant  of  160  tons  took  its  place  and  waa  operated 
for  a  snort'  time,  but  at  the  end  of  the  year  the  propert}'-  was  sold  for 
debts.  The  Evolution  mine  was  operated  by  the  Evolution  Holdings 
Company,  and  a  small  test  shipment  was  made  during  development 
work.  Tne  shaft  has  a  depth  of  300  feet  and  the  tunnel  is  500  feet 
long.  A  shipment  of  copper  Ore  was  made  by  the  Gray  Copper  Klines 
Company,  and  one  of  lead  ore  was  made  rrom  the  'Yankee  group. 
Development  was  carried  on  at  the  Mineral  Point,  Tarn  O'Shantar, 
Rainbow,  H.  E.  M.,  and  other  mines. 

Hunter  diOria.— From  a  point  2  miles  east  of  Wallace,  thw  distriet 
extends  along  Coeur  d' Alene  River  to  the  Montana  line,  aonth  to  tiw 
St.  Joe  Mountains,  and  north  to  the  Divide.  The  modtMAiim  was 
330,704  tons  of  ore,  carrying  gold  valued  at  9121296;  alvar,  1,OSB|2SO 
ounces*  copper,  8,974,803  pounds;  and  lead, 22,488,2^  poonds;  and 
was  valued  at  $2,718,567,  a  decrease  from  $3^7,898  in  1907.  TIm 
district,  which  ranks  third  in  the  State  in  tto  yalue  of  jpraductioii, 
derived  its  output  from  only  3  mines,. the  MomiDg,  the  onowBtomi, 
and  the  Gold  Hunter.  The  Morning  mine,  of  tne  Federal  Ifiniiv 
and  Smelting  Company,  was  idle  the  first  half  dt  the  year,  but  the 
1,000-ton  concentrator  was  operated  and  about  400  men  wete 
employed  the  last  six  months.  The  comnany  has  abandoned  the 
old  surface  railroad  to  No.  5  tunnel,  and  tne  output  was  hauled  by 
electricity  through  No.  6,  which  is  2  miles  long.  Blach  year  the 
producers  of  the  county  make  reports  to  the  countv  assessor,  who 
lormerly  published  the  pounds  of  lead  and  the  ounces  of  silver  produced 
by  each  important  shipper.  For  1908,  however,  there  were  but  four 
items  published,  the  tonnage  of  shipments,  including  crude  ore  and 
concentrates,  the  total  value  of  the  ore,  expenses,  and  net  profits. 
Tlie  Morning  mine,  according  to  these  figures,  shipped  189,975  tons, 
mostly  concentrate,  having  a  total  value  of  $843,305.  Net  profits 
were  only  $16,855.  The  Gold  Hunter  Mining  and  Smelting  Company 
operated*  the  300-ton  concentrator  for  nine  months  and  did  consider- 
aole  development  work,  of  which  there  is  4,500  feet  on  the  property. 
The  Snowstorm  Mining  Companv  was  idle  only  forty-nine  days  m  tibe 
first  part  of  the  year,  after  which  ore  was  shipped  to  various  smelters 
at  an  increased  rate,  thereby  surpassing  the  production  of  1907.  Of 
this  ore,  103,062  tons,  averaging  about  6  ounces  of  silver,  4.6  per  cent 
of  copper,  and  90  per  cent  of  silica,  were  shipped  to  the  Anaconda| 
Boston  and  Montana,  Granby,  Tacoma,  Trail,  and  Pittsburg  ana 
Montana  smelters.  The  leaching  plant  was  idle  in  1908.  The  mine 
is  opened  by  4  tunnels.  Nos.  1  and  2  tunnels  are  not  luaed,  as  the  ore 
in  them  is  tlie  carbonate,  formerly  used  in  the  leaching  plant.  No.  3 
has  been  the  working  tunnel.  No.  4  was  driven  1,491  feet  in  1908, 
and  will  tap  the  vein  at  a  depth  of  1,700  feet,  or  550  feet  below  the 
present  workings.  According  to  figures  of  the  county  assessor  the 
value  of  the  output  was  $1,096,185,  and  the  net  profit  was  $162,148. 
Three  dividends  were  declared,  totaling  $150,000.  Development  is 
apparently  making  a  large  mine  out  of  the  Star  mine,  which  lies  west 
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of  the  Morning  property v  It  is  said  that  the  ore  shoot  is  500  feet  long 
and  from  4  to  12  feet  wide  on  the  700-foot  level.  Another  tunnel 
will  be  driven  to  open  the  ore  at  greater  depth.  Many  companies  in 
the  district  are  doing  extensive  development  on  the  Alice^  Midnight, 
Butte,  Coeur  d'AJene,  and  other  mines.  The  Monitor  mine,  east  of 
Mullan,  near  the  Montana  line,  was  bonded  to  the  Success  Mining 
Company  and  was  developed  by  it.  The  mine  is  a  producer  of  rich 
copper  ore  and  has  the  advantage  of  being  close  to  the  new  line  of 
the  Chicago,  Milwaukee  and  St.  Paul  Railroad. 

Lelande  district. — ^The  value  of  the  output  of  this  district,  which 
extends  along  Canyon  Creek,  was  greater  than  that  of  any  other  in 
the  State,  largely  due  to  the  percentage  of  silver  in  the  ore,  as  Yreka 
district  surpassed  it  in  the  output  of  lead.  There  were  produced 
496,151  tons  of  crude  ore,  contaimng  gold  valued  at  $30,148 ;  3,430,452 
ounces  of  silver;  60,489  pounds  of  copper;  and  83,069,712  pounds  of 
lead;  valued  in  all  at  $5,345,201.  In  1907  the  district  produced 
metals,  including  zinc,  to  the  value  of  $8,068^072.  According  to  the 
figures  given  the  assessor,  the  Hercules  Mining  Company,  which 
operated  its  300- ton  concentrator  the  entire  year,  shipped  19,445 
tons  of  crude  ore  and  concentrate  valued  at  $1,195,872.  Net  profits 
were  $383,751,  out  of  which  $312,000  in  dividends  were  paid.  In 
1908  the  mine  is  said  to  have  greatly  increased  its  value  by  the  show- 
ing in  No.  4  tunnel,  which  reached  the  ore  shoot  5,000  feet  from  the 
portal  and  700  feet  below  the  lowest  workings.  This  ore  shoot  is 
said  to  be  about  70  feet  wide  2,000  feet  below  the  surface.  Operations 
at  the  THger-Poorman  mine  of  the  Federal  Mining  and  omelting 
Company  were  carried  on  at  a  loss  to  the  company,  and  in  October 
the  underground  machinery  was  removed  and  taken  to  the  Standard- 
Mammoth  mine  at  Mace.  On  account  of  the  low  prices  of  metals,  the 
Hecla  mine  was  not  operated  the  first  five  months  of  the  year;  never- 
theless it  shipped  ore  and  concentrate  to  the  value  of  $569,805,  of 
which  $108,798  was  net  profit.  Dividends  amounting  to  $190,000 
were  paid  auring  the  vear.  The  new  electric  hoist  will  raise  3,000 
pounas  of  ore.  The  shaft  has  k  depth  of  900  feet,  and  the  concen- 
trator, equipped  with  a  sorting  plant,  has  a  capacity  of  300  tons. 
At  the  Standard-Mammoth  mine  at  Mace,  the  Federal  Mining  and 
Smelting  Company  has  sunk  the  shaft  to  the  1,450-foot  level.  The 
1,000-ton  concentrator  was  operated  continuously,  and^  according 
to  county  figures,  285,400  tons  of  ore  were  marketed.  This  doubtless 
is  crude  shipping  ore  and  concentrating  ore.  The  total  value  was 
$2,583,961,  of  which  the  net  profit  was  $693,124.  The  Federal 
Company  disbursed  $840,000  on  its  preferred  stock  in  1908.  The 
mines  of  the  Frisco  Mining  Company,  at  Gem,  were  worked  on  a  small 
scale  by  lessees.  In  the  early  part  of  the  year,  the  Rex  Mining 
Company  operated  its  150- ton  concentrator  and  shipped  considerable 
lead  concentrate.  The  Stanley  Consohdated  Mimng  and  Milling 
Company  made  tests  on  its  ore  in  the  mill  of  the  New  Jersey  Company, 
at  K^llogff,  through  which  bullion  was  sent  to  the  government  assay 
office,  ana  concentrate,  rich  in  gold,  was  shipped  to  Tacoma.  No 
antimony  ore  was  disposed  of  during  the  year.  The  Marsh  group,  at 
Burke,  made  its  initial  shipment  of  lead  ore.  Other  mines  in  the 
vicinitj  are  the  Ambergris,  Black  Bear  Fraction,  Great  Western, 
Impenal,  Headlight,  Moonlight,  and  Tamarack  and  Chesapeake. 
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Placer  (knter  dirtriet. — ^This  district  eztends  aloi^Niiie  Ifile  C^neek 
north,  and  Placer  Creek  south  of  Wallace.  In  IQW  the  cutout  was 
unusually  smalli  amounting  in  value  to  <Mil7 12^640.  In  1907,  on  the 
other  hand,  the  value  was  $569,105,  indudmg  that  of  8,124,732 
pounds  of  lead,  4,704,000  pounds  of  sine,  174Jl2^oun0BB  of  siiTar. 
and  $680  in  gold.  Both  tne  Pittsbuijg  lisad  Mining  Company  and 
the  Success  mme  failed  to  produce  in  1908.  Near  the  Pimboiv 
property,  the  operators  of  the  Buth  have  2,000  feet  of  iunneb^aad 
drnts,  and  are  said  to  have  struck  ore  at  a  depth  of  400  feet.  The 
operators  of  the  Castle  Book,  south  of  Wallace  on  Flaoer  Creek, 
shipped  some  fluxing  ore,  containing  a  little  copper  and  gold,  to  1^ 
smelter.  The  Hornmlver,  on  the  same  creek,  reported  1,200  feet  of 
work  and  ore  in  sight 

Summit  district. — ^From  Murray  east  to  the  Montana  line  the  dis- 
trict extends  alons  Prichard  Creek,  and  about  4  miles  from  north 
to  south.  The  value  of  the  output  amounted  to  $26,091  in  1907, 
when  the  operators  of  the  Bear  Top  shipped  lead  ore;  but  in  1908 
production  was  a  small  amount  of  rich  sola  ore  from  the  PQot.  Con- 
siderable work  was  done,  howerer,  on  lead-ailTer  veins.  Hie  Black 
Horse,  Chica^London,  raragon,  Monarch,  Bear  Top,  Granite,  and 
Allie,  and  Gold  Back  are  some  of  the  mines  which  are  expected  to 
be  developed  bj  the  advent  of  the  railroad. 

YreJca  district, — ^This  region^  near  Wardner,  Hes  west  of  Moon 
Creek  and  Big  Creek,  and  contains  the  largest  leiid  mine  in  the  State. 
Six  deep  mines  in  this  locality  in  1908  produced  723,476  tons  of  ore, 
which  contained  $23,626  in  gold,  1,822,008  ounces  of  silver,  4JS90 
pounds  of  copjper,  and  98,082,577  pounds  of  lead,  inslued  in  all  at 
15,109,403.  This  is  an  increase  in  lead,  but  the  value  of  the  output 
of  1907  was  more  than  $1,000,000  greater.  The  Bunker  Hill  and 
Sullivan  M.  and  C.  Company  operated  its  1^000-ton  concentrator  at 
Wardner  the  entire  year,  ana  produced  but  httle  less  than  the  output 
of  1907.  According  to  the  county  fibres,  358,190  tons  of  ore  were 
mined,  valued  at  $3,321,025,  from  which  a  net  profit  of  $901,721  was 
obtained.  The  company  paid  $855,000  in  dividends  in  1908.  At 
the  end  of  1908  construction  was  well  imder  way  on  a  500-ton  unit 
of  a  new  concentrator.  When  this  is  completed,  another  of  the  same 
size  will  be  added,  according  to  present  plans,  and  the  old  mill  will 

'  this  great  pro- 
and  Smelting 

,  X  .  .  .  — ,    r ,  according  to 

county  figures,  153,320  tons  of  ore,  most  of  which  was  concentrated. 
This  had  a  gross  value  of  $1,221,758,  of  which  $221,609  was  net  profit. 
At  the  Sween  V  500-ton  mill  a  large  tonnage  of  tailings  was  also  treated 
by  the  Shoshone  Concentrating  Company.  The  operators  of  the 
Surprise  mine  made  their  initial  shipment  of  lead  concentrate. 
The  operators  of  the  Wisconsin  mine,  the  Coeur  d'Alene  Consolidated 
Mining  Companv,  made  a  shipment  of  copper  ore.  Important  among 
those  not  yet  shipping  are  tne  Caledonia,  Hypotheek,  Nabob,  Cor- 
rigan,  and  Government  Gulch  mines. 

TWIN    FALLS    COUNTY. 

From  Snake  River,  near  Twin  Falb,  $2,220  in  placer  ^Id  was  taken 
out  by  sluicing.    The  Klondyke  was  the  most  productive  claim. 
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WASHINGTON   COUNTY. 

Seven  Devils  district — The  production  of  this  county,  which  was 
that  of  the  Seven  Devils  district,  was  259  tons  of  copper  ore,  con- 
taining $87  in  gold,  1,285  ounces  of  silver,  and  123,647  pounds  of 
copper,  with  a  total  value  of  $17,089.  The  output  of  1907  was  valued 
at  $31,796.  The  operators  of  the  Peacock,  Lockwood,  and  Arkansas 
mines  were  the  shippers.  The  Arkansas  mine  is  opened  by  a  tunnel 
600  feet  long.  Heretofore  the  haul  of  ore  has  been  46  miles  to  Council, 
so  that  many  of  the  properties  are  doine  active  development  work  while 
construction  is  in  progress  on  the  railroad  down  Snake  River.  The 
Idaho  Gold  Coin  Minmg  and  Milling  Company  completed  a  drain 
tunnel  1,600  feet  long  and  prospected  the  vein  from  tnis  level.  The 
property  has  produced  considerable  gold  in  the  past. 

MONTANA, 

By  v.  C.  Heikes. 
PRODUCTIOIf. 

The  production  of  gold,  silver,  copper,  lead,  and  zinc  in  Montana 
for  the  year  1908  was  valued  at  $42,036,710,  according  to  the  reports 
of  566  producers,  including  157  placers.  Copper  snowed  a  large 
increase,  from  220,108,792  pounds  m  1907  to  251,667,795  pounds  m 
1908,  worth  in  1908  at  its  average  commercial  value  $33,220,149, 
which  was  79  per  cent  of  the  total  value  of  the  metals.  SUver  was 
second  in  value,  amounting  to  10,356,199  fine  ounces,  valued  at 
$5,488,785;  and  gold  was  thu-d,  with  an  output  of  147,913.34  ounces, 
valued  at  $3,057,640.  The  greatest  quantity  of  gold  was  produced 
from  deep  mines  in  Fergus  County  and  placers  in  Madison  Count v; 
Silverbow  County  led  in  the  production  of  silver  and  copper.     The 

freatest  quantity  of  lead  was  from  Jefferson  County,  followed  closely 
y  Lewis  and  Clark  County.  Zinc  ore  was  reported  from  Silverbow 
Countj  only,  and  in  quantity  was  nearly  seven  times  greater  in  1908 
than  m  1907.  The  total  production  of  crude  ore  smelted  in  1908, 
807,270  tons,  nearly  equaled  in  quantity  that  of  concentrates  smelted, 
885,329  tons.  The  larger  part  of  these  totals,  aggregating  92.5  per 
cent  of  the  crude  ore  and  99.3  per  cent  of  the  concentrates,  was  pro- 
duced in  Silverbow  County.  Crude  ore  to  smelters  was  principally 
f)roduced  from  mines  in  Silverbow  County,  the  output  consisting 
or  the  greater  part  of  copper  ore,  with  some  siliceous  lead  and  silver 
ores.  Jefferson  County  was  next  in  importance  with  a  siliceous  lead- 
silver  and  copper  ore.  These  two  counties,  in  order  named,  were 
also  the  principal  producers  of  concentrates,  with  copper  and  silver 
predominating  in  the  product  of  the  former  county,  and  lead  with 
silver  in  the  product  of  the  latter  county.  Gold  and  silver  mills 
located  in  Fergus,  Chouteau,  and  Lewis  and  Clark  counties  treated,  in 
the  order  named,  the  largest  tonnages  of  siliceous  gold  ore.  The 
placer  product  was  reported  principally  from  Madison,  Powell,  and 
Missoula  counties,  in  the  order  named.  Eighty  per  cent  of  the  total 
placer  output  was  produced  in  Madison  Countv. 

The  variations  in  the  metallic  production  or  Montana  during  1907 
and  1908  are  shown  in  the  table  which  follows . 
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Mine  production  of  gold,  silver^  and  associated  metais  m  Montana  in  1907  and  1908. 


Metal. 

1907. 

1908. 

Increase  (+)  or 
decrease  (-). 

Quantity. 

Value. 

Quantity. 

Vahw. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do — 

Copper pounds. . 

Zinc '. do 

158.970.51 

9.317,005 

220,106,792 

3.748.304 

243.100 

$3,286,212 

6,149.619 

44,021,758 

198,660 

14,343 

147.913.83 
10,356,199 
251,667,796 
4.596,570 
1,640,000 

$3,067,640 

5,488.785 

33,220,140 

193,066 

77,060 

-  11,067.17 
+  1,688,504 
+31,659,005 
+      848,266 
+  1.396,900 

-  $228,572 

-  660.834 
-10,801.609 

-  5.604 
+        62.737 

53,670,502 

42,036,710 

-11,633,882 

Montana  in  1908  had  five  of  its  smelting  plants  in  operation — two 
copper  plants  at  Butte,  in  Silverbow  County;  one  copper  plant  at 
Anaconda,  in  Deerlodge  County;  one  copper  plant  at  Great  Falls,  in 
Cascade  County;  and  one  lead  plant  at  East  Helena,  in  Lewis  and 
Clark  County.  All  of  the  smelters,  except  the  coppw  plant  at  Great 
Falls,  do  a  custom  business  which  provides  them  with  almost  suffi- 
cient ores  needed  to  flux  the  product  mined  from  their  own  properties. 
About  49  per  cent  of  the  crude  ore  smelted  and  7  per  cent  of  the  con- 
centrates were  treated  at  custom  plants  in  Montana,  Idaho,  and  Utah. 
Of  the  crude  ore  treated  at  custom  smelters,^  the  siliceous  silver  and 
co])per  ores  and  the  oxidized  and  sulphide  iron  ores  comprised  the 
larger  part  of  the  product,  the  remainder,  aggregating  nearly  45,000 
tons  of  ore  and  concentrates,  being  treated  at  lead  smelters. 

At  gold  and  silver  mills,  situated  in  thirteen  counties  of  Montana, 
tliero  were  treated  304,114  tons  of  ore,  which  yielded  $1,272,843  in 
gold  and  93,607  ounces  of  silver.  In  Deerlodge,  Granite,  and  Lewis 
and  Clark  counties  concentrates  were  produced  which  contained 
copper  and  lead  besides  the  gold  and  silver. 

ORE    PRODUCTION    1908. 

The  produclion  of  ore  in  Montana  in  1908  was  4,266,022  short  tons, 
including  83,310  tons  of  old  slag  and  flue  dust.  Some  tailings  were 
rc-treated  by  the  cyanide  process,  but  in  total  were  a  small  quantity. 
No  account  is  taken  of  the  large  tonnage  of  tailings  and  slimes  from 
concentration  operations  used  as  a  binder  for  briquetting  the  concen- 
trates produced  at  the  milling  nlants.  The  metal  content  of  the  slimes 
and  tailings,  if  recovered  at  all,  is  included  in  the  total  metal  output 
and  probably  helps  to  lower  the  ])ercentage  of  loss  in  smelting.  Com- 
pared with  the  production  of  1907,  the  total  production  of  ore  mineil 
and  treated  increased  1 17,02(5  short  tons  in  quantity,  but  in  value  per 
ton  decreased  from  ?12.sr)  in  1907  to  S9.72  in  1908.  mainly  due  to  the 
lower  average  value  of  the  metals  in  1908.  Production  of  siliceous 
ores  increased  from  386,240  tons  in  1907  to  390,442  tons  in  1908,  an 
increase  of  4.202  tons.  The  greatest  (piantity  of  this  kind  of  ore  was 
produced  in  Fergus  County.  Copper  ore  increased  from  3,719,600 
tons  in  1907  to  3,S2S,S70  tons  in  19()S.  an  increase  of  109,276  tons. 
SilvcM-bow  County  had  the  greatest  outnut  of  co])per  ore,  Broadwater 
County  following.  The  production  of  lead  ore  increased  from  14,361 
tons  in  1907  to  18,274  tons  in  1908,  an  increase  of  3,913  tons.  The 
average  value  per  ton  of  gold  and  silver  in  siliceous  ore  in  1908  was 
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$6.85,  as  against  $8.24  in  1907;  in  copper  ore,  $1.32,  as  against  $1.43 
in  1907;  in  lead  ore,  $11.34,  as  against  $24.40  in  1907;  and  in  copper- 
lead  ore,  $47.84,  as  against  $9.81  in  1907. 

Subdivision  of  tonnage  of  ore  sold  or  treated  in  Montana  in  1908,  by  counties ,  in  short  tons. 


County. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc  ore. 

S^^.\     Total. 

Beaverhead 

350 

6,485 

76 

59,811 

7,084 

197,697 

17,310 

50,508 

26,208 

11,369 

364 

300 

96 

12,694 

363 
7,268 

60 
975 
935 

7 

181                     954 

Broadwater 

14,728 

Cascade 

92 

1,103 

Chouteau  and  Flathead 

59,818 

Deerlodge 

7,084 

Fergus 

197,697 

OranitP 

850 
2,873 
15 
22 
78 
13 
182 
3,817,212 

643 
8,216 
6,490 

281 
78 

18,803 

Jefferson 

61,687 

T/ew{^  and  Clark 

24 

32,737 

Madison 

11,672 

Meagher.  Park,  and  Ravalli 

520 

Missoula  and  Sanders 

313 

Powell 

570 
19 

848 

Silverfoow 

28,133 

3,858,058 

390,442 

3,828,876 

18,274 

28,133 

297 

4,266,022 

^_ 

GOLD. 

The  gold  output  of  Montana  for  1908,  as  reported  by  the  producers, 
aggregated  147,913.34  fine  ounces,  which,  at  the  standard  value  per 
fine  ounce,  amounted  to  $3,057,640.  Compared  with  the  fibres  of 
1907,  this  indicated  a  decrease  of  11,057.17  ounces  in  quantity  and 
of  $228,572  in  value.  The  gold  was  principally  produced  from  deep 
mines  located  in  Fergus,  Silverbow,  Chouteau,  Lewis  and  Clark,  and 
Broadwater  counties,  and  from  placers  in  Madison,  Powell,  Missoula, 
and  Lewis  and  Clark  counties.  Decreases  are  to  be  noted  in  all  the 
counties,  except  Fergus,  Beaverhead,  and  Broadwater.  The  placer 
production  decreased  in  all  the  counties  mentioned,  except  Madison 
and  Powell.  About  one-sixth  of  the  gold  produced  in  Montana  was 
from  placers.  Gold  and  silver  mills  treated  304,1 14  tons  of  ore,  which 
yielded  41.6  per  cent  of  the  total  gold  produced  in  Montana,  or 
61,573.79  ounces,  averaging  $4.18  in  value  per  ton.  Fergus  County 
is  credited  with  the  greatest  yield  from  gold  and  silver  ores.  From 
3,069,128  tons  of  ore  treated  at  concentration  mills  in  four  counties, 
885,329  tons  of  concentrates  were  saved,  containing  16.2  per  cent  of 
the  total  gold  of  Montana,  or  23,984.58  ounces,  an  average  value  per 
ton  of  56  cents.  There  were  smelted  807,270  tons  of  crude  ore,  con- 
taining 35,474.21  ounces,  or  23.9  per  cent  of  the  gold  produced  in 
Montana,  and  averaging  91  cents  per  ton.  The  gold  yield  from  placer 
mining  in  1908  amounted  to  $549,995,  an  increase  of  $201,328  over 
that  reported  in  1907.  Three-fourths  of  the  value  was  produced  by 
dredging  operations  in  Madison  County,  the  remainder  by  sluicing 
operations,  a  little  of  which  was  performed  in  all  the  counties  men- 
tioned in  this  report.  No  important  new  placer  discoveries  were 
reported.  Carbon  County,  though  not  a  regular  producer,  is  credited 
with  a  small  output  from  experiments  in  wnich  concentration  tables 
were  used  to  save  the  gold  on  Clark's  Fork  Creek.     The  largest  placer 

Sid  producing  districts  in  1908,  named  in  order  of  importance,  were 
der  Gulch,  in  Madison  County,  and  Pioneer  distnct,  in  Powell 
County;  for  deep  mines  equipped  with  gold  and  silver  mills,  the 
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largest  producing  districts  were  North  Moccasin  district,  Fergus 
County,  and  Little  Rockies  district,  in  Chouteau  County;  for  smelt- 
ing ores,  Summit  Valley  district,  in  Silverbow  County,  and  C<Hlar 
Plains  district,  in  Broadwater  County. 

Source  of  gold  product  in  Montana,  t>y  kinds  of  on,  in  190S,  by  countin,  in  /iw  ounrrj 


Dnpmli 

Mi. 

County. 

Sllloeotlt 
orM. 

35.88 

5,606.35 

67.00 

12,8ia23 
3,108.80 

38,818.02 
3,848.14 
5,347.60 
7,172.65 
8,012.43 

208.n 

2a  40 

08.40 

2.372.15 

Copper 
on*. 

143.08 
1,074.41 

Lead 
on*. 

Zinc 
ocw. 

1                     Total. 

Roaverhead 

117.31 
108.84 

6.20 
381.04 
148Ltt 

&81 

37. 11           391  47 

Broad  watfT 

7.347M 

Cascade 

saw        23a  7N 

Chouteau.   Cart>oD.   and 
Flathead 

202.00 
11&81 

i2.fao  S3 

Deerlodge 

3i-aii  41 

Fergus 

• aa^MUdi 

Granite 

817.50 

77.83 

023.14 

20,072.87 

220.54 
1.40&58 
2,305.58 

157. 51 

10.32 

44a  00 

2,331.01 

.38 

.84 

.26 

28.73 

28,338L44 

17.80 
880.38 
168.18 
33&82 

4,.'Min « 

Jefferson 

8.7»  tM 

Lewis  and  Claric     

6.01      10.677.  Kr 

Madison 

.2^  434  » 

Meaf^her,  I'ark.  and  lia^ 

i          1    «-« 

.177  oa 

If  isjK>ula  and  Sanders 

1    1.S17  n 

Fowpll 

382.04 
26.61 

2,»l  « 

8ilvert)ow 



1,112.23 

32.00^1  M 

2f>,ti06.01 

85,473.31 

32,386.34 

2,30144 

1,112.33 

1        6101    147.011  M 

8IL 

VER. 

The  yield  of  silver  amounted  to  10,356,199  fine  ounces  in  quantity, 
valued  at  85,488,785.  the  averajje  value  of  silver  per  fine  ounce  in 
lOOS  hein<r  53  cent.s.  Compared  >\nth  the  fip^ures  of  1907,  this  in- 
dicated an  increase  of  1,038, .594  ounces  in  quantity  and  a  decrease*  of 
8600, S34  in  value.  The  output  of  silver  comes  mainly  from  copper 
ores,  from  which  source  were  derived  8,274,951  ounces,  of  which  Sil- 
verbow County  produced  9S.7  per  cent.  This  output  was  l,lll,sr>:? 
ounces  in  exce.^s  of  the  production  of  1907.  Siliceous  ores  yieldeil 
1,715.386  ounces,  or  16.5  per  cent  of  the  total.  Silver  also  increase*! 
in  production  in  1908  from  cop[)er-lead  ore,  but  decreased  from  lead 
ore  and  zinc  ore.  The  larj^est  silver-producing  districts  in  190S. 
named  in  order  of  importance,  wereSummit  Valley  district,  in  Silver- 
how  County;  Eikhorn  district,  in  Jefferson  County;  Flint  Creek  ilis- 
trict.  in  (iranite  County;  Cataract  district,  in  Jefferson  County; 
Vaughn  district,  in  I><»wis  and  Clark  County;  and  Colorado  district 
in  Jefferson  County— all  havin*:  produced  over  50,000  ount*€^.  (*on- 
centratinn  ores  in  Summit  Valley,  or  Butte,  district  yielded  5,445,31> 
ounce's  of  silv<T,  or  a  lit  tie  over  half  the  total  output  of  the  State.  Tlie 
crude  ore  sliipped  to  .smelters  amounted  to  807,270  tons  in  quantity. 
yiehliii^  l.lsojr).'}  ounces  of  silver,  averaging  5.55  ounces  per  Un\. 
At  conri'ntration  mills  SS5.329  tons  of  concentrates  were  made. 
yieldiiiir  .'».r»sl  .j^.rj  ounces  of  silver,  or  an  average  of  6.42  ounces  |M»r 
ton.  Ciold  and  sjlvrr  mills  treated  304,114  tons  of  ore,  yielding 
93,607  ounce*;,  <t)ntained  in  bullion  from  amalgamation  and  cyanide 
operations,  and  averaging  ().3()S  ounce  jM>r  t(m.  Silverbow  was  the 
leading  county  in  the  productii)n  of  silver,  followed  by  Jeffen^n 
County. 
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Source  of  silver  product  in  Montana^  by  hinds  of  ore,  in  1908 y  by  counties^  in  fine  ounces. 


Placers. 

Deep  mines. 

County. 

Siliceous 
ores. 

Copper 
ores. 

Lead 
ores. 

Zinc 
ore. 

Copper- 
lead  ore. 

Total. 

Beaverhead 

9 
26 

13,165 
1,221 
9,083 

22,666 

3,821 

10,773 

384,121 

936,011 

17,403 

28,033 

65 

176 

1,934 

286,914 

4,129 
2,472 

4,178 
21,783 
78,470 

12 

17,473 

38,954 

Broadwater 

25,502 

Cascade 

6,468 

94,021 

Carbon,  Chouteau,  and  Flat- 
head  

11 
13 

22,680 

Deerlodge 



3,834 

Fergus 

10,773 

Granite 

177 
16 

260 

3,238 

18 

57 

251 
25 

36,116 

52,368 

2,493 

29 

4 

33 

1,561 

8,175,746 

29,654 
58,763 
87,163 
3,777 
427 

450,068 

Jefferson 

1,047,157 

Lewis  and  Clark. .  . 

802 

108, 121 

Madison 

35,077 

Meagher,  Park,  and  Ravalli. . 

514 

Missoula  and  Sanders 

266 

Powell 

i4,748 
2,183 

18,494 

Sllverbow 

35,861 

8,500,729 

4,100 

1,715,386 

8,274,951 

301,158 

35,861 

24,743 

10,356,199 

COPPER. 

In  1908  the  output  of  copper  amounted  to  251,667,795  pounds, 
valued  at  $33,220,149,  at  the  average  price  for  the  year  of  13.2  cents 
per  pound.  As  compared  with  figures  of  1907,  this  snowed  an  increase 
of  31,559,003  pounds,  which  is  credited  almost  entirely  to  Silverbow 
Coimty,  Broadwater  and  Jefferson  counties  sujjplying  the  next  largest 
quantities.  Six  counties  reported  decreases  in  copper,  the  largest 
being  that  of  Missoula.  The  closing  of  the  copper  smelters  during 
the  early  part  of  1908  and  disastrous  floods  effecting  transportation 
of  ores  from  the  mines  to  the  smelters  did  much  toward  lessening 
the  total  output  of  copper  in  1908.  Ninety-nine  per  cent  of  the  pro- 
duction of  copper,  or  250,150^12  pounds,  valued  at  $33,019,894,  was 
produced  from  the  mines  at  Butte  in  Silverbow  County.  The  crude 
shipping  ores  treated  at  smelters  in  1908,  aggregating  807,270  tons 
(including  lead  ores),  yielded  77,481,532  pounos  of  copper,  or  an 
average  of  95.98  pounds  per  ton,  equivalent  to  4.79  per  cent.  In- 
cluded in  this  crude  ore  to  smelters  were  83,310  tons  of  old  slag  and 
flue  dust  resmelted,  from  which  3,044,700  pounds  were  recovered, 
and  also  4,475,596  pounds  of  copper  recovered  from  mine  waters  and 
old  tailings  by  the  use  of  scrap  iron  as  a  precipitant.  The  total 
quantity  of  concentrates  produced  in  Montana  was  885,329  tons,  of 
which  883,808  tons,  or  99.8  per  cent,  contained  171,103,640  pounds 
of  copper,  an  average  of  193.59  poimds  per  ton,  or  9.68  per  cent  of 
copper;  the  remainder  of  the  concentrates  was  produced  from  10,210 
tons  of  ore  treated  at  gold  and  silver  mills,  whicn  yielded,  in  addition 
to  the  bullion,  an  average  per  ton,  of  gold,  0.08  oimce;  silver,  2.24 
ounces;  and  copper,  0.14  per  cent.  Lead  in  small  quantities  is 
associated  with  many  of  the  copper  ores  and  concentrates  and  is  not 
recovered  at  copper  smelters.  Only  9,315  tons  of  concentrates,  con- 
taining copper  and  an  excess  in  lead,  were  treated  at  lead  smelters, 
yieldi^  387,325  pounds  of  copper,  an  average  per  ton  of  2.08  per 
cent.  Copper  contained  in  concentrates  was  produced  from  3,069,070 
tons  of  ore,  which  yielded  an  average  per  ton  of  gold,  0.007  ounce; 
of  silver,  1.84  ounces;  and  of  copper,  2.78  per  cent.    This  ore  was 
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mined  in  the  following  diBtricts:  Backer  and  Bewery  inBroadwater 
County;  Cataract  ana  Elkhom^  in  Jefferson  Coonty;  Akkr  Ckilch, 
in  Madison  County;  and  Summit  Valley,  in  Silverboir  Coimty. 


The  output  of  lead  increased  from  3,748,304  pounds,  ralued  at 
$108,660,  in  1907,  to  4.596,570  pounds,  valued  at  $103,056,  in  1908. 
The  average  value  for  the  metal  during  1907  was  5.8  cents  jper  pound 
and  in  1908,  4.2  cents  per  pound,  ucreases  were  made  m  &hrer- 
bow,  Jefferson,  Lewis  and  Clark,  Cascade,  Broadwater,  and  If  adison 
counties.  The  largest  production  was  in  Jeffoson  Coonty,  which 
yielded  1,747,463  pounds,  Lewis  and  CUrk  foUowing  with  1,237,518 
pounds. 

Crude  ore  to  smelters  contained  three-fourths  of  the  total  output^ 
or  3,432,732  pounds.  Concentrates  containing  lead^  producea  at 
concentrating  mills,  a^jgregated  9,315  tons  ana  contained  1,053,544 
pounds  of  leaid,  averagmg  113.10  pounds  of  lead  per  ton  of  concen- 
trates, or  5.65  per  cent.  The  concentrates  were  produced  in  the 
following  districts,  named  in  order  of  importance  m  the  output  of 
lead:  Summit  Valley,  in  Silverbow  County |  Elkhom  and  Cataract, 
in  Jefferson  County;  Tidal  Ware,  in  Madison  Coontr;  Beaver,  in 
Broadwater  County;  and  Bald  Butte,  in  Lewis  and  Ciuk  County, 
the  productions  ranging  downward  from  545,111  pounds  to  21,213 
pounds  of  lead  contained  in  concentrates.  The  lead  saved  in  con- 
centrates at  gold  and  silver  mills  aggregated  48,868  pounds,  extracted 
from  26,358  tons  of  ore,  which  averaged  in  goM,  0.056  ounce;  in 
silver,  0.29  ounce;  in  lead,  0.09  per  cent;  and  a  trace  of  copper. 

ZING. 

Zinc,  reported  according  to  its  yield  of  spelter,  aggregated  1,640,000 
)>oun(ls  in  1908,  valuo<i  at  $77,080,  which  was  an  increase  of  1,396,900 
pounds  in  quantity  and  of  $62,737  in  value  over  the  production  of 
1907.  In  11)06  the  output  was  6,579,000  i>oun(ls.  The  average  price 
of  spelter  for  the  year  was  4.7  cents  per  pound.  Eneriments  by  dry 
concentration  in  the  use  of  Sutton  tables  and  dielectric  separators 
pn)vod  successful  with  the  ores  mined  near  Butte,  but  it  is  said  that 
an  excessive  amount  of  dust  made  by  the  plant  was  objected  to  by 
residents  in  the  vicinity,  and  that  the  mill  was  cloeed.  Experiment's 
witli  other  methods  ofzinc  concentration  are  being  carried  on  at  the 
plant  of  the  Butte  Reduction  Works  on  Elm  Onu  and  Butte  and 
Su]>erior  zinc  ores,  of  which  both  ))roperties  are  reported  to  have  a 
considerable  tonnage  in  the  upi)er  levels,  averaging  21  per  cent  of 
zinc,  12  ounces  of  silver,  1  ])er  cent  of  copper,  0.04  ounce  oi  gold,  3  per 
cent  of  iron,  and  5S  ])er  cent  of  silica  ))er  ton. 

MINING  INDUSTRY  IN  MONTANA  IN  IMS. 

Better  metal  prices  in  1908  and  lower  costs  of  production  led  to  a 
rapid  recovery  from  the  efTect  of  the  financial  name  of  1907  in  placing 
the  induct r>'/  to  a  certain  extent,  on  its  old  looting.  Thia  is  gaged 
lar^elv  by  the  annual  output  of  cop]>er,  96  per  cent  of  which  is  pro* 
duceJ  from  the  mines  by  ten  laiige  mining  oi^ganizationa  at  Butte. 
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The  smelters,  which  were  closed  in  the  latter  part  of  1907,  did  not 
resume  imtil  March  in  1908.  One  of  these,  the  Washoe  smelter  at 
Anaconda,  was  closed  during  this  time,  and  in  Jime  the  smelter  at 
Great  Falls  was  badly  damaged  by  floods  in  the  Missouri  River,  which 
caused  the  cessation  of  operations  for  three  months.  Both  of  these 
plants  are  the  property  of  the  Amalgamated  Copper  Company,  so 
that,  as  they  were  shut  down  at  different  times,  one  was  able  to  help 
the  other.  At  certain  periods  the  Washoe  plant,  the  normal  capacity 
of  which  is  10.000  tons,  was  reported  to  oe  treating  11,750  tons  of 
copper  ore  daily,  and  later  in  the  year  the  Great  Falls  plant  treated 
at  its  full  capacity  4,000  tons  a  day.  The  Pittsmont  smelter,  oper- 
ated bv  the  Pittsburg  and  Montana  Copper  Companv,  was  not 
seriously  affected,  and  treated  an  average  or  300  tons  of  copper  ore 
daily  from  its  mine  and  from  outside  sources.  The  lead  smelter  of 
the  American  Smelting  and  Refining  Company  at  East  Helena  only 
accepted  ore  from  mining  companies  with  which  contracts  had 
previously  been  made.  Some  ore  was  shipped  during  1908  to  Utah 
and  Idaho  smelters,  but  not  in  quantity  to  affect  operations  of  smelters 
in  Montana.  The  conservation  of  waste  material,  consisting  of  molten 
slag  from  the  copper  furnaces  of  the  Colusa  Parrot  smelter,  is  of 
interest.  It  was  possible  for  that  establishment  to  build  in  1908 
about  800  feet  of  culverts  with  reenforced  slag  from  the  smelter 
operations.  The  company  had  previously  used  tne  slag  to  construct 
the  foundation  to  a  bnck  stack  nnished  to  a  height  of  352.5  feet.  At 
the  Great  Falls  smelter,  of  the  Boston  and  Montana  Company,  a 
stack  506  feet  high  was  completed.  This,  with  the  flue-dust 
chambers,  is  erected  to  render  the  sulphur  and  arsenical  gases  as 
little  harmful  as  possible,  besides  conserving  the  flue  dust.  The 
company  estimates  an  annual  saving  of  products  worth  $180,000. 
The  ** smoke  case,**  as  it  was  called,  between  the  farmers  and  the 
smelter  at  Anaconda,  was  settled  in  January,  1909,  and  no  damages 
were  awarded  to  the  farmers. 

Two  great  dams  are  being  built  on  the  Missouri  River  and  three 
others  are  projected  by  the  Great  Falls  Water,  Power,  and  Transit 
Company.  This  company,  with  others  whose  plants  are  in  ojjera- 
ion  on  that  river,  supplies  electric  power  and  light  to  many  mines, 
deep  and  placer,  and  provides  power  for  several  plants  and  reduction 
worKS. 

Railroad  building  of  importance  to  mining  districts  was  performed 
by  the  Chicago,  Mihvaukee  and  St.  Paul  through  a  section  of  Missoula 
County,  whicn  should  be  greatly  benefited.  Grading  was  commenced 
by  the  Armstead  and  Gilmore  Railroad  from  Armstead,  Mont.,  to 
Gilmore  and  Salmon  City,  Idaho,  its  final  destination.  This  line  will 
help  to  develop  mining  property  in  Beaverhead  County. 

Montana  has  nineteen  coimties  in  which  mine  operators  reported 
production  of  metals  in  1908.  Eighty-six  mining  districts  have  a 
production  credited  to  them  for  1908.  Later  in  this  report  a  brief 
review  is  given  of  each  of  the  productive  counties  and  districts. 
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The  following  table  shows,  by  counties,  the  tons  of  ore  sold  or 
treated,  the  number  of  deep  mines  selling  or  treating  ore,  the  average 
total  value  per  ton,  and  the  average  value  per  ton  in  gold  and  silver: 

Tatinage  of  ore  sold  or  treated,  number  of  mines  modueingy  and  average  value  per  ton  of 
ores  in  Montana  in  1907  and  1908,  by  counties.  ' 


County. 


Beaverbead 

Broadwater 

Cascade 

Chouteau  and  Flathead 

Deerlodge 

Fergus 

Granite 

Jefferson 

Lewis  and  Clark 

Madison 

Meagher,  Carbon,  Park,  and 

RavalU 

Missoula  and  Sanders 

Powell 

Silverbow 


Ore  sold  or  treated 
(short  tons). 


Number  of  deep 
mines  pro- 
ducing. 


Average  value 
per  ton.o 


190S. 


954 
14.728 

i;i03 
59,818 

7,084 
197,697 
18,803 
61,687 
32,737 
11,672 

520 

313 

848 

3,858,058 


4,266,022 


Increase 

1 

(+)  or  de- 

1907. 

crease  (-). 

-       659 

11 

-       633 

19 

-    2,794 

17 

+    9,768 

2 

-        578 

9 

+  34,980 

6 

+    2,151 

21 

+  19,858 

34 

-  62,540 

38 

-        146 

50 

-     1,294 

4 

296 

4 

-    3,103 

10 

+122,712 

80 

15 
27 
15 
3 
8 
8 
23 
52 
44 
90 

6 
4 

12 
102 


1907. 


$47.05 

14.13 

41.28 

5.60 

9.55 

4.00 

22.33 

22.77 

7.18 

20.67 

22.18 
36.21 
25.59 
13.24 


+117,526 


409       12.85 


1908. 


$47.73 
19.10 
57.06 
4.56 
9.61 
3.88 
17.79 
13.14 
9.52 
17.16 

22.30 
4.21 

36.77 
9.92 


Average  value 

per  ton  in  gold 

and  silver.a 


1907. 


$28.14 
4.98 

36.44 
5.60 
9.29 
3.98 

21.57 

19.84 
6.56 

19.69 

13.88 
7.12 

23.32 
1.51 


9.72  I      2.19 


1908. 


$26.21 

ia8i 

49.43 
4.56 
9.60 
3.88 

16.96 

11.22 
7.84 

16.23 

12.33 
1.72 

23.25 
1.34 


1.87 


a  Value  jper  ton,  placer  product  excluded. 

Tonnage  of  ore  to  gold  and  silver  vails  and  concentrating  mills,  with  amount  of  gold  and 
silver  contained  in  bullion  produced  in  Montana  in  1908,  by  counties. 


County. 


Ore  to  gold  and  silver  mills. 


Quantity. 


Gold  in 
bullion. 


Silver  in 
bullion. 


Ore  to  con- 
centrating 
mills. 


Beaverhead 

Broadwater 

Chouteau  and  Flath^ 

Deerlodge 

Fergus 

Granite 

Jefferson 

Lewis  and  Clark 

Madison 

Meagher, Carbon,  Park,  and  Ravalli. 

Missoula  and  Sanders 

PoweU 

Silverbow 


Short  toTU. 

3 

119 

18 

59,801 

6,866 

197,682 

6,767 

306 

24,566 

7,361 

346 

300 

20 


$18 

6,681 

128 

259,606 

61,427 

763,399 

31,391 

4,665 

120,423 

30,000 

4,972 

276 


Fine  ounces. 


Short  tons. 


62 

2 

22,606 

1,801 

6,382 

60,059 

612 

2,604 

617 

51 

18 

1 


6,166 


34,906 

ei 


304,114 


1,272,843 


93,607 


3,028,007 
3,060,128 
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Mine  produ/etum  of  gold,  tUver,  and  Q9$oc(aied  meiakfiam 


^1908, 


Oonntgr. 

Qnttitlty. 

CkiU. 

SOW. 

Oivptt-/ 

Lnd. 

»». 

Total 

Short  km. 

6 

108 

8,787 

788 

626 

7 

Fmomum, 
w.rr 

8.40 

rhutmrnm. 
118 

iSllS 

a»i» 

JPMii. 

81X868 

Deeriodce 

^^  78 

oraSBSr...":::::.:::: 

18L40B 

Jfiffnvfm            .  . 

784.47 

080.00 

1,488.46 

7.08 

48l»818 

as 

148,864 

Lawk  tnd  Clark. 

ai^TOO 

MadlwHi 

84^  l5 

Vlmmlft  mm!  ffandmr.. . 

FMrell 

8Ilv«it)ow 

870,410 

30,600.47 

6,446,818 

171^888,08 

84SblU 

i;ii4;a8" 

28^801,888 

886,839 

88,084.68 

6,681,8n 

171,141,888 

l.U4i888 

l^MO^OO 

86,aS|,M7 

Mme  produdum  of  gold,  9ilver,  copper,  lead,  and  nncfimn  MmUmm  emdi  i 
to  emaien  in  1908,  fty  eoivmim. 


County. 

Crude 
oie. 

Gold. 

SItvw. 

Oowar. 

Laid. 

110.. 

^ 

Beaveiliead 

ShortUmo. 

061 

8,464 

008 

17 

319 

46 

13,086 

7,061 
8,160 

174 

18 

828 

746,843 

I^Vm  flci. 

310.88 

6,674.60 

100.60 

68.38 

317.67 

873.81 

3,864.88 

6,686.31 

3,840.38 

6,466.96 

67.08 

.34 

483.78 

10,964.99 

JlMOM. 

88,846 

ss 

3,013 
^891 

846,608 

TKoii 

38,808 

446 
88 

18,848 
3,966,456 

m 

1 

^^. 

tl8ill8 

StS 

CMcado... 

«(S 

CluKitMHi  md  FIfttliMd ...... 

its 

Deerlodge 

880 

£S 

Fergus 

iSS 

Granite 

76,8Sm 

ir.ir.r. 

8^417 

Jefferson 

801,844 

Lewis  and  Clark. 

lS5 

Madison 

ss 

Meaghor,  Carbon,  Park,  and 

^a 

M  issonlaand  Sanders 

Powell 

^•?8 

*     S1,U7 

Silverbow 

ii,n£a84 

807,270 

36,474.21 

4,480,763 

77,481,682 

8,482,788 

18,479,888 

The  following  table  ^ves  the  number  of  mines,  classified  aGCording 
to  their  chief  products  in  1908: 


Number  of  producing  mineSf  c 

lastiJUd  by  chief  products,  in  Montana  in  1908,  hg 

eouniiei. 

Gold  placer  mtDes. 

Deepmlom 

i 

County. 

W 

^ 

, 

^ 

^ 

i 

J 

1 

1 

1 

1 

ii 
1 

i 
1 

1 

i 

6 
6 

7 

? 

I 

<i 

6 

■  6 

S 

1£ 

i 

1 

63 
44 

00 

i 

4 
Mi 

V 

BrxiBd  watior^ ........ .... 

1 

1 

I 

11           2 

1 

i" 

M 

CsiscfliJi^ 

1 
3 
6 

a 
u 

0 

10 

41 

13 

TKou  tJT'au  and  Flutbefld ..... 

2 

6 

i 

I>f^rtod^i\ 

8 

11 

Feisiis  -. , ,| 

t 

GmnU<* ., ... 

15 

U 
17 

6 

1 

7 
12 
33 

18 

13 
IS 

sa 

'V 

I 

..„ 

6 
13 

4 
24 

t 
3 

4 

£4 

3 

£ 
•  14 

3 

t 

1 
I 

80 

Joflt'r^ii . .        . 

M 

Lewis  df  Clark  ,..♦  ^.  .,..♦,.  * 

TT 

Madison  ....       ...  . 

3 

2 
1 

1 

US 

MFs^bpr.Carlion.  ['ark.  and 
EavolJl..  .  .........  .... 

1 

1 

n 

m^sQulaimd  Sandeo 

s 

PdwbU ....„..., 

.... 

.... 

y 

4 

30 

44 

SIlTerbow. 

107 

148 

4 

& 

1S7 

4 

3 

U 

142 

IW 

&i 

66 

^1 

«l 

lit 

•  One  reported  no  gold. 


fr  One  reported  I 
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PRODUCTION  BY  COUNTIES. 

BEAVERHEAD   COUNTY. 

MiTie  prodvxttiaii  of  metals  in  Beaverhead  County,  Mont.,  in  1907  and  1908, 
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Metaf. 

1907. 

1908. 

Increase  (+)  or 
decrease  (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold 

SUver 

SSS^/.:::::: 

fine  ounces.. 

do.... 

pounds.. 

do.;.. 

258.95 
67,456 
129,195 
88,239 

15,353 
44,521 
25,839 
4,677 

328.47 
38,954 
129,879 
80,610 

$6,790 

.   20,646 

17,144 

3,386 

+  69.52 
-28,502 
+      684 
-  7,629 

+11,437 
-23,875 

-  8,695 

-  1,291 

80,390 

47,966 

-32,424 

Ten  districts  recorded  production  in  1908  from  15  deep  mines.  The 
output  includes  the  gold  of  5  placer  producers  With  the  exception 
of  3  tons  treated  at  an  amalgamation  mill,  the  remainder;  951  tons, 
was  shipped  to  smelters.    The  placer  operators  in  the  coimty  re- 

?orted  $2,425  in  gold  produced  in  1908,  against  $4,469  in  1907. 
he  ore  produced  was  659  tons  less  than  in  1907,  although  four  more 
producers  reported.  The  average  total  value  per  ton  of  the  ore, 
which  in  1907  was  $47.05,  was  $47.73  in  1908.  The  largest  shipments 
of  ore  were  made  from  the  Indian  Queen  property  in  Utopia  district 
and  the  Argyle  property  in  the  Vipond  distnct.  The  Silver  Fissure 
property,  which  was  reported  as  having  been  equipped  with  4  blast 
rumaces  in  1907,  did  not  operate,  although  some  shipments  of  matte 
were  reported  as  having  been  forwarded  rrom  the  district. 

Argenta  district, — ^The  Butte  Aigenta  Mining  Companv  during 
1908  was  occupied  with  development  work  consisting  of  dfeepening 
the  shaft  to  175  feet  and  drifting.  Other  producers  were  the  Glad- 
stone-Midnight and  the  Goldfinch-Dolphin  properties. 

BannacJc  district. — ^The  output  of  gold  and  silver  from  this  district 
was  produced  from  placers  on  East  Fork  of  Dyer's  Creek  and  on  May 
Creek  and  had  a  total  value  of  $2,174. 

Blue  Wing  district, — ^The  Kent  mine  produced  a  small  lot  of  lead- 
silver  ore,  and  from  the  New  Departure  was  shipped  silver  ore,  con- 
taining small  quantities  of  copper  and  lead.  The.  latter  property  is 
developed  by  tunnels.  The  total  output  of  the  district  consisted  of 
63  tons  of  ore,  yielding  $32  in  gold,  6,368  ounces  of  silver,  1,055 
pounds  of  copper,  and  9,360  pounds  of  lead, 

Bryant  distnct, — ^Lessees  developed  ore  in  several  properties  in  the 
distnct  during  1908,  and  made  some  shipments^  whicn  aggregated 
181  tons,  yielmng  $560  in  gold,  17,473  ounces  of  silver,  14,112  pounds 
of  copper,  and  54,005  pounds  of  lead. 

Beaverhead  district, — ^The  Calumet  and  Montana  Companv,  operat- 
ing the  Dark  Horse  property,  which  is  developed  by  a  shaft  125  feet 
and  a  tunnel  600  feet  long,  300  feet  of  whicn  was  accompUshed  in 
1908,  produced  and  shipped  to  the  smelter  some  copper  ore  contain- 
ing silver  and  gold.  The  company  is  awaiting  the  completion  of  the 
railroad  under  construction  from  Armstead,  Mont.,  to  Gilmore,  Idaho. 
The  Monument  Copper  Company  operated  property  on  Bloody  Creek 
and  uncovered  some  copper  ore,  of  which  a  trial  shipment  was  made, 
yielding  10  per  cent  of  copper  and  4  ounces  of  silver  per  ton. 
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EOchom  district — ^The  IngersoU  and  Brick  Pomeroy  claiinii  pro- 
duced some  lead-silver  ore  containing  a  small  quantity  of  copper. 

Polaris  district, — Furnaces  built  to  treat  ores  of  the  Silver  Fissure 
mine  were  reported  to  have  been  operated  in  January.  Eleven  Iodh 
of  copper  matte,  containing  silver  and  gold,  were  shipped  from  Apex, 
on  tlie  Oregon  Short  Line  Kailroad. 

Utopia  district, — One  car  of  copper  ore,  containing  an  average  nf 
2.2  per  cent  of  that  metal,  was  snipped  from  the  Greenstone  rlaini. 
Lessees  operating  the  Indian  Queen  property  made  regular  shipments 
of  15  per  cent  copper  ore,  averaging  about  4  ounces  of  silver.  S<>me 
of  the  ore  was  treated  in  the  furnaces  installed  on  the  Silver  Fissure 
property  in  Polaris  district. 

Vipond  district. — Ore  shipped  from  the  district  in  1908  contained 

Erincipally  silver,  wHith  a  little  gold.  The  Benton  Mining  and  Milling 
bmpany ,  operating  the  Argyle  property,  6  miles  south  o?  Dewey,  waji 
the  largest  producer.  The  ore  was  desirable  at  the  smelters  as  con- 
verter lining. 

'  BROADWATER   COUNTY. 

Mine  production  of  metaU  in  Broadwater  Cminiy,  Moni.^  in  1907  and  J  SOS, 
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On*  was  produced  by  27  mine  operators  in  1908.  amounting  to 
14,7'JS  tons,  a  decrease  of  '}X\  tons  ironi  the  output  of  1907,  hut  an 
increase  of  S  in  the  niinil)er  of  operators.  The  total  average  value 
per  ton  increased  from  S14. 1:5  in  1907  to  $19.01  in  190S.  Orosshipfwd 
to  smelters  ajrjxrejjated  S.4r)4  tons,  which  contained  6.574.69  ounrcs 
in  p»l(l,  20,59")  ounces  in  silver,  559.901  pounds  of  coppt^r,  and  262. 5V{ 
pounds  of  lead,  yieldin<;  a  total  value  of  $231,769,  and  averaginj: 
S27.41  per  ton.  Crude  ore,  a^gre^atinjr  6,155  tons,  went  t<»  milU 
eciuipped  witli  concentrators  and  yielded  629  tons  of  concent  rat «»-«. 
contauiin»r  157.77  ounces  of  p)l(l,  4,S29  <»unces  of  silver,  273,^42 
pounds  of  copper,  and  23,519  pounds  «»f  K*ad.  The  concentrate's  were 
vahied  at  $42,955,  or  at  an  avera^^e  of  S6S.29  per  ton.  At  pdtl  an«l 
silver  mills  usinj;  amal<:amation,  119  tons  of  ore  were  treateil  and 
protluml  bullion  <*ontamiii«:  3 IS. 34  ounces  t»f  ^ohl  ami  52  ounce>  of 
silver,  a  total  value  of  .SO,^^^.).  or  an  avtTaj::e  value  of  $55.54  per  ton. 
The  placers  yiel.led  in  19()S  .S4,(M>9  in  trold  as  apiinst  $6.01.n  m  VMM. 

Jlihkt  r  (listr'h  t.  Knur  deep  mines  and  the  same  nund>er  of  placers 
n»portetl  output  airtrrejratini:  $S,11U  in  j:old,  230  <»unc<*s  t>f  silver. 
M2.M4  pnuiHJs  of  eupp(»r.  and  .31 .759  pounds  of  lea<l.  All  hut  $1,944 
of  the  ^nM  and  17  ounces  of  the  silver,  which  was  the  placer  output, 
was  the  yiehl  of  ri.s74  tons  of  ore.     The  Kclipse-Arjro  mine  was  an 
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important  producer  of  copper  ore,  one-fifth  of  which  was  of  shipping 

frade,  the  rest  being  concentrated  at  the  mill  located  on  the  property, 
he  SUm  Jim  claim,  equipped  with  a  1-stamp  mill  using  amalgama- 
tion, yielded  from  its  ore  a  small  quantity  of  gold  and  silver. 

Beaver  Creek  district. — ^The  output  of  this  district  was  produced  by 
5  deep  mines  and  1  placer,  and  consisted  of  $26,134  in  gold,  19,314 
oimces  of  silver,  7,056  poimds  of  copper,  and  180,191  pounds  of  lead. 
About  one-half  of  the  ore,  aggregatmg  455  tons,  was  treated  at  con- 
centration mills  and  the  remainder  shipped  direct  to  smelters.  Ship- 
ments of  ore  made  by  lessees  on  the  Little  Olga  property,  located  at 
the  head  of  Weazle  Gulch,  consisted  largely  oi  lead-silver  ore,  in 
which  there  were  5  poimds  of  lead  to  every  ounce  of  silver.  Copper 
averaged  about  0.7  per  cent  and  gold  $2  to  each  ton  of  ore.  A  similar 
ore  was  shipped  from  the  Little  Bonanza  claim.  From  the  EcUpse, 
Iron  Age,  and  Edna  properties  ore  was  mined  and  shipped  in  which 
the  gold  equaled  the  silver  in  quantity,  and  the  copper  amoimted  to 
3  pounds  to  each  oimce  of  gold  and  silver.  The  East  Pacific  property 
was  worked  by  the  company  and  by  lessees.  It  is  equipped  with  a 
75-ton  mill  using  concentration  and  amalgamation.  Concentrates 
and  crude  ore  were  shipped,  containing  lead,  silver,  gold,  and  copper. 
Cedar  Plains  district. — In  1908,  10  mine  operators  reported  pro- 
duction aggregating  $110,181  in  gold,  3,019  oimces  of  silver,  5,032 
pounds  of  copper,  and  46,778  pounds  of  lead.  With  the  exception  of 
the  placer  product,  amoimting  to  $791  in  gold  and  4  ounces  of  silver, 
the  above  amounts  were  produced  from  6,524  tons  of  crude  ore,  all  oi 
which  was  shipped  to  smelters.  The  Keating  Gold  Mining  Company, 
the  lars^est  operator,  mined  from  the  Keating  and  Ohio  claims  near 
Radersburg  during  five  months  of  1908  a  sulphide  iron  ore,  which  is 
said  to  have  averaged  $16.82  in  gold,  a  trace  of  silver,  43  per  cent  of 
iron,  and  9.1  per  cent  of  siUca.  This  ore  was  exceptionally  valuable 
to  the  copper  smelters  for  its  sulphur.    To  a  depth  of  250  feet  in  this 

Eroperty  tne  oxidized  ore  extended,  and  to  this  depth  it  was  worked 
y  the  former  owners.  The  depth  of  the  present  workings  is  365  feet. 
It  is  stated  that  the  mine  is  furnishing  smelters  with  100  tons  of  ore 
daily,  shipping  from  Toston,  a  station  on  the  Northern  Pacific 
Rain*oad. 

Parle  district. — During  1908  operators  of  9  quartz  properties  in  the 
district  produced  354  tons  of  ore,  yielding  a  total  output  of  $5,313  in 
gold,  2,939  ounces  of  silver,  8,901  pounds  of  copper,  and  27,374  pounds 
of  lead.  Several  of  the  claims  were  worked  by  lessees.  Those  pro- 
ductive were  the  John  L.,  Little  Giant,  Crown  Hill,  Silver  Wave,  and 
New  Era.  The  last  claim,  and  that  adjoining  it,  the  Marietta,  are 
developed  by  the  same  tunnel,  1,400  feet  long.  The  shipping  ore 
contains  lead,  silver,  and  gold. 

CARBON  COUNTY. 

Near  Chance  the  Second  Chance  Placer  Company  experimented 
on  the  Clark's  Fork  Creek  sand  and  gravel,  reporting  encouraging 
results  in  making  a  magnetic  iron  concentrate  from  which  was 
separated  gold  with  a  fineness  of  0.960. 
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CASCADE   COUNTY. 

Mine  production  of  metals  in  Cascade  County ^  Mont,,  m  1907  and  1908, 


Metal. 

1907. 

1908. 

Increase  (+)  or 
d«ifMe(-). 

Quantity. 

Value. 

Quantity. 

Vahie. 

Quantity. 

Vatoe. 

Gold fine  ounoes . . 

Silver do 

675.95 
197,124 

$11,906 
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226.78 

94,021 
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40,831 
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-103,103 
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-176.400 

-S7.218 
-80,271 
+      839 

Lead do.... 

355,720 

18,853 

-11,279 

160,861 

62,982 

—97,929 

Operators  of  15  properties  in  1908,  against  17  in  1907,  reported  a 
production  of  1,103  tons  of  ore,  a  decrease  of  2,794  tons  from  that 
reported  in  1907.  The  total  average  value  per  ton  increased  from 
$41.28  in  1907  to  $57.05  in  1908.  Of  the  output,  993  tons  were 
shipped  to  smelters  and  contained  199.69  ounces  of  gold,  87,551 
ounces  of  silver,  103  pounds  of  copper,  and  145,490  pounds  of  lead, 
which  yielded  a  total  value  of  $56,655,  or  an  average  value  of  $57.05 
per  ton.  The  remainder  consisted  of  92  tons  of  slag  and  18  tons  of 
ore  treated  by  amalgamation. 

Montana  district — Fourteen  deep  mines  reported  an  output  aggre- 
gating 1,011  tons  of  ore,  which  yielded  $4,256  in  gold,  87,553  ounces 
of  silver,  103  pounds  of  copper,  and  145,490  pounds  of  lead,  a  total 
value  of  $56,784,  at  an  average  value  of  $56.16  per  ton.  Over  nino- 
tentlis  of  this  ore  was  shipped  to  smelters,  and  some  of  it  shipped  in 
1908  was  mined  in  1907.  The  producing  claims  of  note  are  the  Alice 
and  Hartley,  Big  Seven,  Silver  Belt,  Broken  Hill,  Broadwater,  GaU, 
Lexinfijton  Consolidated,  Lizzie,  Benton,  Morning  Star,  Moulton, 
Ripple,  and  the  Crandall  and  Ingersoll. 

(  IIOUTEAU    COUNTY. 

lAttle  Rocl'icfi  dififricf. — The  Alabama  mine  was  operated  in  1908  by 
the  Little  Rockies  Exploration  Company,  and  the  Mint  property  by 
the  Ruby  Gulch  Miiiint^  Company.  Both  companies  mined  ore  of 
similar  character,  containinji;  only  gold  and  silver.  The  output  of 
19()S,  comparod  with  that  of  1907,  shows  that  the  number  of  tons  of 
or(»  mined  and  t related  increased,  Init  that  the  value  per  ton  for  the 
i^nhl  and  silver  (iecn^isiul.  Though  several  shipments  of  crude  ore 
weie  made  from  the  district  in  1908,  the  bulk  of  the  ore  mined  was 
trealcnl  at  the  cyanide  mill  of  the  Ruby  Gulch  Mining  Companv. 
Bullion  reduced  from  the  fi^old  precipitates  at  the  cvanide  mills 
avera<r(Hl  about  two  j)arts  of  silver  for  one  of  gold,  'fhe  most  im- 
portant ore  deposits  are  in  th(»  porphyry  replaced  and  cemented  bv 
quartz  and  pyrite,  and  are  mimnl  prmcipally  bv  the  open-cut  method. 
'hie  ore  falls  to  the  bottom  of  the  "glory  holes^'  and  is  drawn  through 
chutes  into  tunnels  driv(»n  under  the  deposits  from  100  to  200  feet 
below  th(*  outcrop  of  the  ore  bodies. 

W(sf  Bnttf  d'iMviri, — This  district,  in  the  northwestern  comer  of 
the  county,  nroduced  a  shipment  from  the  Eureka  mine  of  lead  ore 
containiufT  silver  and  ":old. 
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DEER   LODGE   COUNTY. 

Deer  Lodge  County  produced  in  1908  gold  valued  at  $68,453, 
3,834  ounces  of  silver,  and  619  pounds  of  copper — a  total  value  of 
'  $70,567.  The  production  of  1907  was  gold  valued  at  $75,569,  1,077 
ounces  of  silver,  8,848  pounds  of  copper,  and  4,106  pounds  of  lead — a 
total  value  of  $79,268.  Eight  operators  of  deep  mines  in  1908,  against 
9  reporting  in  1907,  reported  a  production  of  7,084  tons  of  ore,  whidi 
was  578  tons  less  than  the  output  in  1907,  and  was  valued  at  $9.61 
per  ton  for  the  gold  and  silver  content.  The  larger  part  of  the 
tonnage^  or  6,865  tons  was  treated  at  gold  and  silver  mills,  yield- 
ing bullion  containing  $61,427  in  gold  and  1,801  oimces  of  silver.  In 
addition  to  this  bullion,  there  were  produced  6  tons  of  concentrates, 
which  yielded  3.40  ounces  of  gold,  8  ounces  of  silver,  and  39  poimds 
of  copper.  Crude  ore  shipped  direct  to  smelters  aggregated  219 
tons,  yielding  217.67  ounces  of  gold  and  2.012  ounces  of  silver.  The 
placer  production  aggr^ated  $2,456  in  gold. 

Georgetovm  district, — Four  operators  in  1908  reported  the  production 
of  6,819  tons  of  ore,  aggregating  $63,266  in  gold,  2,282  ounces  of 
silver,  and  296  pounds  of  copper,  worth  a  total  of  $64,514  at  an  average 
value  of  $9.46  per  ton.  The  producers  were  the  Cable,  Gold  Coin, 
and  Southern  Cross.  The  last  has  been  a  steady  producer  and  pro- 
duced the  greatest  quantity  of  bullion.  The  mine  is  developed  by 
a  vertical  shaft  240  feet  deep.  The  cyanide  mill  is  of  a  daily  capacity 
of  120  tons. 

FERGUS   COUNTY. 

Mine  production  of  metals  in  Fergus  County,  Mont,,  in  1907  and  1908. 
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Eight  operators  in  2  districts  reported  a  production  from  deep 
mines  in  1908  aggregating  197,697  tons  of  ore,  which  was  an  increase 
of  34,980  tons  over  the  production  of  1907.  All  of  this  ore,  with  the 
exception  of  45  tons  containing  onlj  gold  and  silver  shipped  direct  to 
smelters,  was  treated  at  gold  and  silver  mills,  and  yielded  an  average 
of  $3.88  per  ton  in  gpld  and  silver.  This  value  was  ten  cents  per  ton 
lower  than  the  average  of  1907.  No  placer  operations  were  reported 
for  1908. 

North  Moccasin  district, — ^The  output  of  4  deep-mine  producers 
aggregated  $681,365  in  gold  and  6,219  ounces  of  silver.  The  prop- 
erties yielding  this  output  extend  along  the  southeast  slope  of  the 
North Moccasm Mountains.  The  Barnes  King  Development  Company, 
the  largest  operator  in  the  district  in  1908,  owns  approximately  200 
acres  adjoining  the  town  of  Kendall,  which  is  at  an  altitude  of  5,000 
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feet  and  is  reached  by  wagon  road  from  Lewistown,  20  milea  south. 
The  ore  bodies  are  said  to  occur  in  irrefpilar  chambm.  foUowiiup  the 
plane  of  a  thick  bedded  limestone  dippinff  20^  to  30^  from  the  nori- 
aontal  and  overiain,  where  not  eroded,  by  thin  bedded  limestone, 
sandstone^  and  shale.  In  the  principal  workings  these  ore  bodies, 
so  far  as  found,  extending  from  the  surface  to  a  vertical  depth  of  400 
feet,  were  largely  worked  out  during  the  life  of  the  old  company.  The 
largest  tonnage  of  ore  during  1008  was  mined  from  open  cuts  on  the 
north  end  of  the  property  connected  with  the  woikmg  shaft  at  the 
200-foot  level.  Tne  ore  was  trammed  throu^^  the  tunnel^  which  is 
4,000  feet  long,  and  connected  with  a  tramway  5,200  feet  m  length. 
At  the  cyanide  millp  during  good  weather,  there  were  treated  200  tons 
of  ore  (fafly,  yielding  gold  and  sflver  averaging  in  value  approxi- 
mately S4  per  ton.  Ine  Kendall  and  North  Moccasin,  adjoining 
properties,  both  produced  during  the  year,  the  ore  of  the  latter  receiv- 
ing treatment  in  the  500-ton  cyanide  miU  of  the  Kendall  Company. 
Development  was  carried  on  in  other  parts  of  the  district,  notably  on 
the  Aboey,  Golden  Links,  and  Ck>lden  Discovery  properties. 

Warm  Springf  JRtUiet. — ^A  large  tonnage  of  ore  was  reported  from 
this  district  during  1908,  prindiwlly  by  one  company,  and  all  but  45 
tons  were  treated  at  gpla  and  silver  mills.  The  QM  Reef  200-ton 
mill  was  operated  bj;  lessees  during  1908,  but  not  at  full  capacity. 
Ore  treated  in  the  mill  was  mined  principallv  from  open  cuts  above 
the  working  tunnels,  of  which  there  are  aoout  7,000  feet.  Small 
shipments  of  gold-sQver  ore  were  made  from  other  properties  of  the 
district. 

FLATHEAD  COUNTY. 

Libby  dittrict. — ^Much  of  the  placer  gold  produced  in  this  district  is 
0.926  to  0.945  fine.  The  output  of  1908  came  principally  from  Libhv 
Creek.     No  ore  shipments  were  reportiKi  from  the  deepmines.    Tho 

{principal  pro[)ertie8  are  the  Snowshoo  and  Shaughnensv  Hill.  On  th«* 
ormor  a  250-t(>n  lead  concentrator  has  been  built.  The  o|)erat4>rs  of 
the  Victor,  Empire,  and  Porcupine  properties  on  Granite  (^reek.  t>f 
the  Kearney  on  Rainev  Creek,  and  of  the  Montana  Silver-I^ead 
Company  on  Leigh  CreeK,  reported  development  work. 

GRANrrE  rorxTY. 

Mine  productimi  of  mttabt  in  (iraniU  County.   Mfmt.,  in  /907  and  iSOfi. 
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QoHitltjr. 


I 


4-1.16134  .|«4.0V» 

-      6.086  -C2.«i; 

4-     20.006  4-        Ml 

4-    71.3U  4-    2.367 


"  36,20 
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Reports  from  23  deep  mines  of  this  county  in  1908.  2  more  than  in 
1907,  showed  an  increase  of  2,151  tons  over  the  production  of  1907. 
The  output  was  18,803  tons  in  1908,  averaging  in  total  value  per  ton 
$17.79,  of  which  $16.95  was  for  the  gold  and  silver,  the  balance  being 
for  copper  and  lead  contained  in  concentrates  and  crude  ore  shipped 
to  smelters.  The  larger  part,  or  12,036  tons  of  ore,  was  shipped 
direct  to  smelters,  and  yielded  2,364.82  ounces  of  gold,  368,701  ounces 
of  silver,  69,217  pounds  of  copper,  and  142,455  pounds  of  lead.  The 
remainder  of  the  above  total  tonnage,  aggregating  6,767  tons,  was 
treated  in  gold  and  silver  mills  and  yielded  bullion  containing 
1,518.53  ounces  of  gold  and  59,059  ounces  of  silver.  There  were  also 
produced  at  these  mills,  in  addition  to  the  bulUon,  102  tons  of  concen- 
trate, which  yielded  22,131  ounces  of  silver,  5,100  pounds  of  copper, 
but  no  gold.  The  output  of  gold  from  placer  operations  aggregated 
$12,765  and  177  ounces  of  silver. 

First  Chance  district. — The  output  of  11  mining  companies,  includ- 
ing 3  placer  operators,  aggregated  $24,667  in  gold,  1,581  ounces  of 
silver,  and  1,001  pounds  or  copper.  All  of  the  ore,  aggregating  857 
tons,  was  shipped  to  smelters.  Of  the  total  output  of  the 'district 
only  $895  in  gold  and  1 1  ounces  of  silver  are  credited  to  the  placers. 
The  lessees  on  the  First  Chance  and  the  Lead  King  properties  mined 
ore  in  which  the  gold  was  equal  to  the  silver  ounce  for  ounce.  Other 
properties  reporting  production  were  the  Cascade.  Free  Coinage, 
Shamrock,  and  Sierra.  Placer  gold  credited  to  tnis  district  was 
washed  from  gravels  in  Bear  Gulch. 

Flint  Creekdistrict. — Eleven  mine  operators  in  this  district  reported 
in  1908  a  yield  aggregating  $26,215  in  gold,  436,154  ounces  of  silver, 
63,003  pounds  ot  copper,  and  54,526  pounds  of  lead.  All  of  the 
product,  with  the  exception  of  $2,257  in  gold  and  15  ounces  of  silver 
credited  to  placers,  was  produced  by  deep-mine  operators  who  shipped 
10,708  tons  of  ore  to  smelters  and  treated  at  gold  and  silver  mills 
3,722  tons  of  ore,  which  yielded,  besides  the  gold  and  silver  bulUon, 
some  concentrate  containing  copper  and  silver.  The  Hope  mill  at 
Philipsburg  was  operated  in  April  after  several  months  or  idleness. 
It  is  equipped  with  10  stamps  and  pan  amalgamation.  Silver  bullion 
and  concentrates  were  produced,  and  a  quantity  of  siUceous  silver- 
copper  ore  was  shipped  direct  to  smelters.  The  Granite-BimetalUc, 
Hobo,  Trout,  Redemption,  Headlight,  and  Royal  Gold  properties 
were  also  producers.  From  the  Franklin  Hill  or  Kentucky  mine  iron 
ore  was  mined  from  the  surface  and  shipped  as  flux  to  the  smelters  at 
Anaconda  and  Butte. 

Red  Lion  district, — ^At  the  cyanide  mill  of  the  Milwaukee  Gold 
Extraction  Company  an  important  tonnage  of  gold  and  silver  ore  was 
treated  by  lessees  working  the  Hannah  group  of  claims. 

South  Boulder  district, — Reports  were  received  from  4  deep  mines 
and  3  placers  in  this  district,  which  aggregated  an  output  of  $21,448 
in  gold,  12,252  ounces  of  silver,  10,313  pounds  of  copper,  and  87,929 
pounds  of  lead.  At  the  head  of  Gold  Creek  and  from  Kock  Creek  good 
results  were  recorded  from  placer  operations.  Among  the  deep  mines 
the  Sunday  and  the  Gold  Keef  were  producers  of  gold  and  silver  ore, 
and  the  Nonpariel  and  the  Brooklyn  produced  lead-silver  ore  con- 
taining a  small  percentage  of  copper.  The  Gold  Reef  is  equipped 
with  a  mill  containing  6  quadruple  discharge  stamps  capable  of 
treating  20  tons  of  ore  per  day. 
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JEFFERSON   COUNTY. 
Mine  production  of  inetals  in  Jeffenon  County ^  Mont.,  in  1907  and  1908. 


hleial. 

1907. 

1908. 

IncreMe(+)or 
decrease  (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold 

Silver 

£^:::::;;:: 

fine  ounces.. 

do.... 

pounds. . 

do.... 

15.525.09 
775, ISO 
238,822 

1,414,952 

8320,932 
511,605 
47,764 
74,992 

6,726.68 

1,047,157 

338,331 

1,747,463 

$130,053 
554,903 
44.660 
73,303 

-8,708.41 
+  271,008 
+    00,500 
+  832.611 

-$181,879 
+    43.388 

-  .3,104 

-  1^500 

955,293 

812,000 

—  143,104 

There  were  52  deep-mine  operators  reporting  in  1908 — 18  more 
than  in  1 907.  The  output  of  ore  amounted  to  61 ,687  tons,  an  increase 
of  19,858  tons  over  the  output  of  1907.  The  total  average  value  per 
ton  decreased  from  $22.77  in  1907  to  $13.14  in  1908,  and  the  gold  and 
silver  value  of  tliis  ore,  which  in  1907  was  $19.84,  decreased  to 
$11.22  in  1908.  The  largest  proportion  of  the  ores,  aggregating 
34,905  tons,  treated  at  concentration  mills,  were  siliceous  in  character. 
and  contained  gold,  silver,  copper,  and  lead.  These  ores  yielded 
3,787  tons  of  concentrate,  containing  784.47  ounces  of  gold,  200,082 
ounces  of  silver,  10,167  pounds  of  copper,  and  484,819  pounds  of  lead, 
which  aggregated  $143,964  in  value,  at  an  average  value  of  $38.01  per 
ton.  Of  the  remainder  of  the  ore  milled,  306  tons  were  treated  at 
gold  and  silver  mills,  and  26,466  tons  were  shipped  direct  to  smelters. 
The  hitter  yielded  5,639.21  ounces  of  gold,  846,509  ounces  of  silver, 
328,164  pounds  of  copper,  and  1,261,989  pounds  of  lead,  which 
aggre<j:ated  in  value  $661,544,  at  an  average  value  per  ton  of  $24.99. 
The  i)la('or  production  of  this  county  was  valued  at  $1,609  in  gold, 
against  $2,050  in  1907. 

Amazon  district. — Throe  mine  operators  reported  the  shipment  of 
55  tons  of  ore  to  smelt(»rs,  which  yielded  $120  in  gold,  1,095  ounces  of 
silver,  200  pounds  of  copper,  and  18,811  pounds  of  lead,  a  total  value 
of  $1 ,517,  at  an  average  value  of  $27.58  per  ton.  The  small  shipments 
constituting  the  above  output  were  made  from  the  Australian,  the 
Freiberg,  and  the  Morning  Star  claims. 

Boulder  district. — Placers  of  several  gulches  yielded  small  quantities 
of  gold,  and  shipments  of  ore  from  lode  mines  contained  lead,  silver, 
and  gold. 

Cataract  district. — Fourteen  mines  in  1908  yielded  10,486  tons  of 
ore,  three-fourths  of  which  was  treated  at  concentration  mills.  The 
remainder  was  shipj)ed  direct  to  smelters,  except  a  small  quantitv 
treated  at  gold  and  silver  mills.  The  total  yield  was  $52,644  in  gold, 
91 ,502  ounces  of  silver,  74,660  pounds  of  copper,  and  445,442  pounds 
of  lead,  aggre<j:ating  $129,704  at  an  average  value  of  $12.37  per  ton. 
The  Comet  mine  exceeded  in  production  all  others  as  to  tonnage  of 
lead-silver  ore  and  of  concentrates  containing  copper  and  gold.  The 
operators  of  the  Klondike  shipped  ore  similar  to  that  of  the  Comet. 
1  he  properties  producing  ore  containing  lead,  silver,  and  a  little  gold 
were  the  II.  T.,  the  Pearl,  the  Lexington,  and  the  Toga.  The  chief 
metal  contents  of  the  Buckeye,  Custer,  Eva  May,  and  Crystal  mines 
were  copper  and  silver,  and  the  ore  of  the  Ruby,  the  Wasson,  and 
the  Columbia  contained  only  gold  and  silver. 
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Colorado  district, — The  total  output  from  13  operators  aggregated 
2,288  tons  of  ore,  containing  $6,560  in  gold,  50,612  ounces  of  silver, 
165,424  pounds  of  copper,  and  41,028  pounds  of  lead,  worth  $56,943. 
at  an  average  value  or  $24.89  per  ton.  All  of  this  output  was  shippea 
direct  to  smelters.  The  operators  of  the  Bald  Headed  Eagle  and  the 
Peacock  claims  shipped  ore  containing  principally  lead  with  silver  and 
gold.  The  Black  Jack  and  the  Alta  Gregory  mines  contained  the 
same  metals  with  copper  in  addition.  In  the  ores  of  the  Dailey  and 
the  Bertha  mines  only  copper,  silver,  and  gold  were  reported. 

EOchom  district — The  principal  producer  of  the  district  was  the 
Elkhorn  mine,  which  yielded  an  ore  containing  lead,  silver,  gold,  and 
a  trace  of  copper.  TVo-thirds  of  the  ore  mined  was  treated  in  the 
concentration  mill,  the  remainder  being  shipped  with  the  concentrate 
direct  to  smelters.  Construction  work  on  a  new  mill  by  the  Electro 
Metals  Company  for  the  treatment  of  tailings  by  the  Baker-Burwell 
process  was  in  progress  during  1908,  but  details  as  to  its  success  were 
not  reported.  The  Golden  Curry  Consolidated  Company  shipped 
oxidized  iron  ore  containing  an  average  of  0.5  per  cent  of  copper  and 
some  silver  and  gold.  The  ore  was  used  as  a  flux.  A  100-ton  cyanide 
plant  is  under  construction  on  the  property.  The  Montana  Central 
also  produces  iron  ore  containing  a  small  quantity  of  gold. 

Lamp  Gulch  district, — Eleven  operators  of  deep  mines  reported  the 
shipment  of  525  tons  of  ore  to  smelters  and  the  treatment  of  160  tons 
at  gold  and  silver  mills,  which  yielded  a  small  quantity  of  gold  and 
silver  bulUon.  The  total  yield  from  these  ores  was  $12,152  in  gold, 
12,146  ounces  of  silver,  735  pounds  of  copper,  and  14,233  pounds  of 
lead,  aggregating  in  value  $19,284,  at  an  average  value  of  $28.15  per 
ton.  The  Little  Nell,  Liverpool,  King  Solomon,  Last  Hope,  Mam- 
moth, and  White  Pine  mines  all  produced  lead-silver  ore,  and  the 
Duluth  and  the  Mocking  Bird  mines  on  the  North  Fork  of  Warm 
Springs  Creek  produced  gold  and  silver,  with  a  small  quantity  of 
copper. 

Whitehall  district. — The  principal  part  of  the  output  made  by  this 
district  came  from  the  shipment  of  ore  made  by  two  operators  and 
from  placer  mining.  The  latter  was  largely  reported  from  Little 
Pipestone  Creek,  the  gold  averaging  about  903  in  fineness.  The  ore 
shipped  was  reported  from  the  Columbia,  Anna,  and  Avon  claims 
near  Cardwell,  and  contained  gold,  silver,  and  small  quantities  of 
lead.  The  (jolden  Sunlight  property  was  preparing  to  operate  in 
1909. 

LEWIS    AND   CLARK   COUNTl'. 


Mine  production  of  metals  in  Lewis  atid  Clark  County,  Mont.,  in  1907  and  1908. 


Metal. 


PLACERS. 

OoW fine  ounces . 

Silver do. . . 

DEEP  MINES. 

Gold fine  ounces. 

Silver do... 

Copper pounds. 


1907. 


Quantity.      Value. 


1,237.72 
438 


24,086.80 

165,038 

27,367 

1,000,337 


125,586 


516,523 

106,925 

6,473 

53,018 

709,814 


1908. 


Quantity.      Value. 


923.14 
260 


9,654.73 

107,861 

22,660 

1,237,518 


$19,063 
138 


199,581 

57,166 

2,991 

51,976 

330,935 


Increase  (4- )  or  de- 
crease (— ). 


Quantity.       Value. 


-  314.58 

-  .   178 


-15,332.07 

-   57, 177 

4,707 

+  237,181 


S(>,503 
151 


-316,942 

-  61,759 

-  2,482 

-  1,042 

-378,879 
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The  number  of  reports  rweived  from  dee|>-mino  operators  in  r|ji> 
county  in  1908  was  44,  or  C  more  than  in  1007.  The  yiehl  i»f  np' 
came  from  apreater  number  of  mines  in  11K)8,  but  tlie  output  <lern»a>4*<l 
62,540  tons  from  the  production  of  1007,  and  in  190H  a^nHraii-il 
32,737  tons,  averaging  m  total  value  $0.52  per  ton,  of  which  tlie  vahir 
in  gold  and  silver  was  $7.84.  The  greatest  tonnage  of  tliis  nutpnt. 
24,556  tons  in  ciuantity,  was  treateil  at  gold  andsilver  milU.  and 
yielded  bullion  Cimtaining  5,825.45  ounces  of  gold  and  2,(i04  i»nnr4r- 
of  silver.  In  addition  to  this  bullion,  there  wen»  priNiuced  at  iImk^' 
mills  763  tons  of  concentrates,  containing  OSO  ounces  i>f  golti.  r).24«i 
ounces  of  silver,  11,741  pounds  of  copper,  and  33,432  pounds  of  lea<l. 
The  remainder  of  the  tonnage  was  sliipped  «lirect  to  smelters  and 
aggregated  7,081  tons  of  crude  ore,  which  yielded  2,H40.2S  ounces  i.f 
gold,  09,011  ounces  of  silver,  10,010  poimds  of  copi>er,  and  l.'JOI.osti 
pounds  of  lead.  This  ore  shipped  to  smelters  a|an^gat<Mi  $163,203  in 
value,  at  an  average  of  $23.05.  The  placers  ol  the  c<»uiity  yielilr.i 
$10,083  in  gold  and  260  ounces  of  silver,  against  $25,5H6  in'goM  and 
438  ounces  of  silver  in  1007. 

Ottawa  (iMtrict. — At  Marysville,  in  the  Ottawa  district,  tlie  Drum- 
lummon  property  was  idle,  except  for  a  small  amount  of  work  iii>ru- 
by  lessees.  The  ore  of  the  Piegan-GIoster  mine  was  treated  in  \hv 
Bald  Butte  milK  resulting  in  a  lead  concentrate  and  gohl  ami  .silvi*r 
buUicm.  On  Silver  Creek  some  accumulated  tailings  were  treated  by 
the  cyanide  process  and  placer  mining  in  various  gulches  was  carried 
on  on  a  small  scale.  The  BaUl  Butte  mine,  im^ated  at  the  hea^l  i»f 
Dog  Creek  and  on  the  edge  of  Ottawa  district,  pn>duced  ore  contain- 
ing lead,  gold,  and  silver.  The  greater  part  of  the  g4dd  and  silvrr  in 
this  ore  is  cauglit  on  amalgamation  niates  in  the  40-stamp  mill  and 
the  remainder  is  secured  with  the  lea<l  in  the  concentrate.  The  Sil\rr 
Bell  claim  of  the  Strawhcrrv  Mining  Coni|)any  |>rodnced  on*  >i!niljir 
to  that  of  tlie  Bald  Butte. 

Stunph  il'isfncf. — Xortli  <»f  Marvsvillc,  in  tlu*  Strinplt*  di>tri<*i.  tin- 
Bell  Boy  and  the  Klondvkc  properties  produciMl  a  ItMid-gold  a!i<: 
silver  <n-e,  which  yielded  ()nllion  and  a  lea<l  coni-entrate,  iIh*  ri'^wlt 
<if  mill  test>. 

<rrnn/tnrii  fllstrirf.  Near  Austin,  in  the  (Ireenhoni  di>lrifi.  a^i 
in»n  llu\  antl  lead  <»re  were  sliipp<»d  from  the  liessi<»  mine.  T\\o  Piti^- 
bur;i-.\e\v  York  Mining  Company.  o|MM'ating  the  Cnnitilla  ])ro|»«'itir^ 
s  nuh"^  wc^t  of  lb'l(»na,  has  about  rnniploted  a  cyani<le  mill.  Soutl. 
wt'Ni  ,.f  Ilclfiia.  the  Arro\vh«*a<l  and  Old  I)<»inini«»n  pr«t|M'rti<'^  pi«»- 
dutrd  an  «»n'  vi»"lding  leati,  gold,  and  silver.  This  oiv  was  ln»att<: 
in  a  J-'-lamp  mill  e<piipped  with  a  nmcmtrat^n*,  producing:  bidli": 
antl  h'ad  mntrntrate.  Nuinrrous  small  shipments  of  oiv  from  thi- 
vi<'inii  V  nvci«'  uuiumI  from  surface  «lr|>n»»iis  or  sorted  from  old  dump^. 

l'iiiniiy,ll,  flisfrit'f.  In  thr  rni<»nville  di>trict.  the  Snringhill  an*: 
iht'  Whiilalch  pr<»prrtirs  w«'rr  tin'  largt'>i  nrothu-ers.  1  hr  output  "-f 
tln'M'  two  prnpiMlirs  (•on>i>t<  rhirflv  of  l»ulli«»n  and  conc«*ntrate.  wirh 
tin'  piiiHi|inI  valurs  in  ;:n|d  and  >ilvt'r. 

r*/'////*////  (I'lstnrt.  Near  Kimini.  in  tin'  Vaughan  <listrirt.  tht»  V*:- 
sfvrianrr.    llir    \«'MLrlr.    alid    the    L.m^I    Dnllar   Wrir   tin'   huLTf^t    pia*  •• 

|ir«Mlurrr-.      Tl priatoi**    ..f    iIh*    \'allr\     Ki»r^e    mirn*    s|iippr«l    t- 

>nn'lliM>  .1  lra«i.  -»ilvri-.  ami  \nA*\  «»rr. 
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MADISON    COUNTY. 

Mine  production  of  metals  in  Madison  County ^  Mont.^  in  1907  and  1908, 


Metal. 


1907. 


Quantity. 


Value. 


1908. 


Quantity. 


Value. 


Increase  (+)  or  de- 


Quantity. 


Value. 


PLACERS. 

Gold fine  ounces. . 

Silver do. . . . 

DEEP  MINES. 

Gold fine  ounces. . 

Silver do 

Copper pounds. . 


9,462.59 
1,569 


8,953.05 
72,263 
33,854 
90,037 


$195,  ( 
1,< 


185,076 

47,694 

6,771 

4,772 


20,072.67 
3,238 


8,351.61 
31,839 
21,268 
190,617 


S414,939 
1,716 


172,643 
16,875 
2,807 
8,006 


+  10,610.08 
+    1,669 


601.44 
40,424 
12,586 
100,580 


+1219,330 
681 


-  12,433 

-  30,819 

-  3,964 
+  3,234 


440,957 


616,986 


+  176,029 


Ninety  reports  in  1908,  against  50  in  1907,  for  the  deep  mines  of 
Madison  County  showed  a  yield  of  11,672  tons  of  ore,  which  was  146 
tons  less  than  reported  in  1907.  The  total  value  per  ton  of  this  ore 
decreased  from  $20.67  in  1907  to  $17.16  in  1908.  The  gold  and 
silver  content  of  the  ore  in  1908  was  valued  at  $16.23  against  $19.69 
in  1907.  The  largest  part  of  the  tonnage  was  11,369  tons  of  siliceous 
ore,  the  remainder  being  281  tons  of  lead  ore  and  22  tons  of  copper 
ore.  About  two-thirds  of  the  total  tonnage,  7,361  tons  in  quantity, 
was  treated  at  gold  and  silver  mills  and  vielded  bullion  containing 
$30,000  in  gold  and  517  ounces  of  silver.  I^'he  remainder  of  the  ton- 
nage of  crude  ore,  3,150  tons,  with  the  exception  of  61  tons  treated 
at  concentration  mills,  was  shipped  direct  to  smelters  and  yielded 
5,466.93  ounces  of  gold,  28,802  ounces  of  silver,  10,207  pounds  of 
copper,  and  149,310  pounds  of  lead.  The  aggregate  value  of  this 
smelting  ore  was  $135,895,  at  an  average  of  $43.14  per  ton.  The 
placer  production  of  1908  doubled  the  output  of  1907  and  aggregated 
$414,939  in  gold  and  3,238  ounces  of  silver.  It  also  exceeded  the 
output  of  1906,  which  was  $391,044  in  gold  and  2,023  ounces  of 
silver.  This  county  still  leads  in  placer  output,  yielding  75  per 
cent  of  the  total  output  of  Montana,  or  26,606.01  oimces  of  gold.  The 
yield  is  produced  largely  in  Alder  Gulch  district,  where  the  three 
electric  aredges  of  the  Conrey  Placer  Mining  Company  were  in  oper- 
ation during  the  greater  part  of  the  year. 

Alder  Gmch  district, — ^This  district,  which  had  been  so  long  famous 
for  its  rich  placers,  showed  a  rapid  decline  in  its  output  of  gold  after 
all  the  ground  available  had  been  worked  over  by  hydrauUc  and 
sluicing  methods.  The  decrease  was  variable  and  continued  to  the 
end  of  the  year  1907.  Soon  after  the  dredge  was  substituted  for 
other  hydraulic  methods  the  question  of  getting  enough  cord  wood 
for  fuel  with  which  to  operate  became  an  important  one,  and  finally 
it  was  necessary  to  use  coal,  which  proved  a  costly  item.  The 
solution  of  the  problem  came  when  a  hydro-electric  power  plant 
was  erected  on  the  opposite  side  of  the  range  from  Ruby  Valley, 
and  a  line  was  constructed  to  bring  in  the  power.  The  dredge  buut 
in  1906  was  equipped  with  electrical  macninery  and  it  proved  so 
successful  that  it  was  decided  to  equip  the  other  dredges;  two  of  the 
dredges  are  said  to  have  a  capacity  or  handling  3,000  cubic  yards  of 
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gravel  daily,  and  the  third  dredge,  larger  than  the  others,  has  almost 
equaled  the  combined  capacity  of  the  two.  In  19G8  one  of  these 
dredges  worked  near  the  Poor  Farm  and  within  2  miles  of  the  ter- 
minus at  Alder  of  the  Ruby  Valley  branch  of  the  Northern  Pacific 
Railroad;  the  second  opposite  the  old  Conrey  ranch  house;  and  the 
third  began  work  directly  at  the  mouth  or  Alder  Gulch  Canyon, 
One  corporation  owns  these  dredges  and  the  placer  ground  for  a  dis- 
tance up  the  canyon  of  about  7  miles.  Much  of  it  is  virgin  territory, 
too  flat  and  with  the  bed  rock  too  deep  for  the  ordinary  methods 
of  sluicing.  Therefore,  there  is  much  interest  attached  to  the  future. 
The  ore  from  the  deep  mines  yielded  chiefly  gold  and  silver,  and  376 
tons  of  it  were  shipped  direct  to  smelters,  and  207  tons  were  treated 
at  gold  and  silver  mills. 

Lower  Hot  Springs  district. — Small  shipments  of  ore  from  a  num- 
ber of  properties  leased  during  1908  yielded  principally  gold  and  silver. 

Mineral  HiU  district. — ^Tne  output  reported  by  12  deep  mines 
aggregated  5,796  tons  containing  $53,445  in  gold,  3,956  oimces  of 
silver,  11,315  pounds  of  copper,  and  15,103  pounds  of  lead,  the  total 
valued  at  $57,670,  at  an  average  of  $9.95  per  ton.  Nine-tenths  of 
the  tonnage  was  treated  at  gold  and  silver  mills,  from  which  some 
concentrate  containing  copper  and  lead,  in  addition  to  the  gold  and 
silver,  w^as  produced.  Only  127  tons  of  crude  ore  were  shipped 
direct  to  smelters.  The  Garnet,  the  Boss  Tweed,  and  the  Chpper 
were  the  principal  producers. 

Norwegian  district. — Four  mine  operators  reported  the  production 
of  185  tons  of  ore,  yielding  at  smelters  $7,463  m  gold,  890  ounces  of 
silver,  1,079  pounds  of  copper,  and  15,572  pounds  of  lead,  aggregat- 
ing $8,102,  at  an  average  gross  value  of  $60.01  per  ton. 

Ramshorn  district. — Reports  from  6  lode  minmg  claims  and  from  8 

placer  operators  indicateci  a  yield  of  $10,091  in  gold,  3,203  ounces  of 

•silver,  174  pounds  of  copper,  and  364  pounds  of  lead.     Two-thirds  of 

the  output  of  gold  and  silver  was  contained  in  shipments  to  smelters. 

Rabbit  district. — Five  operatoi-s  of  deep  mines  and  1  placer  oper- 
ator reported  an  aggregate  of  $2,499  in  gold,  506  ounces  of  silver, 
and  14,448  pounds  of  lead.  The  lead,  gold,  and  silver,  with  the 
exception  of  $287  in  gold  produced  by  placers,  was  contained  in  ores 
shipped  to  smelters. 

Sand  Creek  district. — The  Whip-poor-will  claims,  near  Sappington, 
produced  a  few  tons  of  smelting  ore  containing  gold  and  silver. 

Sheridan  district. — Reports  from  6  mines  gave  an  aggregate  out- 
put of  441  tons  of  ore,  three-fourths  of  which  was  treated  at  gold 
and  silver  mills;  the  remainder  was  shipped  direct  to  smelters. 
The  output  aggregated  $7,447  in  gold,  1,615  ounces  of  silver,  and 
467  pounds  of  copper,  the  total  being  valued  at  $8,365,  at  an  aver- 
age value  of  $18.97  per  ton.  Operators  of  the  Tamarack,  the  Wild 
Cat,  and  several  smaller  mines  reported  production. 

Silv(r  Star  district. — From  11  deep  mines  was  reported  an  aggregate 
output  of  1,049  tons  of  ore,  containing  $33,491  in  gold,  2,660  ounces 
of  silver,  2,038  pounds  of  copper,  and  13,004  pounds  of  lead,  the  total 
being  valued  at  $35,710,  at  an  average  of  $34.05  per  ton.  AD  of  this 
procluct,  with  the  exception  of  3  tons,  treated  at  gold  and  silver  mills, 
was  shipped  direct  to  smelters.  The  Broadway  and  Bowery,  the 
largest  producer  of  crude  ore  to  smelters  in  1908,  was  reported  as  pro- 
ducing prmcipally  gold,  with  some  copper  and  silver.     Its  shait  is 
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650  feet  deep  and  its  tunnel  1,100  feet  long.  The  Hudson  and  Iron 
Rod  produced  a  rich  ore,  containing  high  values  in  gold. 

Summit  district. — Five  deep  mines  produced  1,164  tons  of  ore,  nine-, 
tenths  of  which  was  treated  at  gold  and  silver  mills,  the  remainder 
being  shipped  to  smelters.  The  total  output  contained  $19,063  in 
gold,  5,569  ounces  of  silver,  and  116  pounds  of  copper,  the  total  being 
valued  at  $22,030,  at  an  average  of  $18.92  per  ton. 

Tidal  Wave  district — Thirteen  mine  operators  reported  the  treat- 
ment of  1,454  tons  of  ore  and  old  tailings,  containing  $11,935  in  gold, 
6,866  oimces  of  silver,  3,935  pounds  of  copper,  and  144,689  pounds  of 
lead,  the  total  being  valued  at  $22,171,  at  an  average  of  $15.25  per 
ton.     Nearly  all  the  mines  produced  lead,  besides  gold  and  silver. 

Upper  Mot  Springs  district. — Only  2  operators  reported  output, 
incluaing  the  lessees  shipping  a  gold  and  silver  ore  from  the  Reve- 
nueproperty. 

Washington  district. — The  operators  of  the  Lehigh  and  the  George 
McKee  mines  were  the  principal  shippers  of  gold  and  silver  ore. 
The  5-stamp  mill  on  the  latter  property  was  idle. 

MEAOHEB   COUNTY. 

Four  producers  reported  in  1908  an  output  of  176  tons  of  ore 
This  was  the  same  number  reporting  in  1907,  but  the  tonnage 
decreased  1,294  tons.  The  total  average  value  per  ton  of  these  ores 
in  1907  was  $22.18;  it  increased  in  1908  to  $31.41,  the  larger  portion 
of  which  was  for  copper  and  lead,  leaving  only  $1.96  for  gold  and 
silver.  The  output  consisted  of  20  tons  of  siliceous  ores,  78  tons  of 
copper  ore,  and  78  tons  of  lead  ore.  The  larger  part,  consisting  of 
lead  and  copper  ore,  156  tons  in  quantity,  was  shipped  direct  to 
smelters  and  contained  0.84  ounce  of  gold,  431  ounces  of  silver, 
35,503  pounds  of  copper,  and  11,816  pounds  of  lead,  aggregating  in 
value  $5,428  and  averaging  $34.79  per  ton.  The  placer  output  con- 
sisted of  $1,342  in  gold  and  5  ounces  of  silver. 

Castle  Mountain  district. — Small  shipments  of  lead-copper  ore  char- 
acterized the  production  of  this  district. 

Musselshell  district. — Near  Delpine  the  Clara  Barton  mine  pro- 
duced a  copper  ore  containing  small  quantities  of  silver  and  gold. 
Placers  in  the  district  yielded  gold  942  in  fineness.  The  total  output, 
including  the  placers  and  deep  mines,  aggregated  $4,472  in  value. 

MISSOULA    COUNTY. 
Mine  production  of  metals  in  Missoula  County^  Mont.^  in  1907  and  1908. 


Metal. 


1907. 


Qasintity.      Value. 


1906. 


Quantity.      Value. 


iDcrease  (+)  or  de- 
crease (—). 


Quantity.      Value. 


PLACEBS. 

Gold fine  ounces. . 

Silver..: do. . . . 

DEEP  MINES. 

Gold fine  ounces. . 

Silver do.... 

Coimer pounds.. 


2,010.85 
89 


17.27 
6,027 
86.200 
9,000 


$41,568 
59 


357 

3,978 

17.240 

477 

63.679 


1,496.58 
57 


.24 

25 

4,713 


130.937 
30 


81,607 


-514.27 
32 


-  17.03 

-  6,002 
-81,487 

-  9,000 


-$10,631 
29 


-  352 

-  3,966 

-  16,618 

477 

-  82,073 
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One  deep  mine  return  in  1908,  against  4  returns  to  the  Survey  in 
1907,  reported  10  tons  of  copper  ore  against  G09  tons  in  1907.  Ylio 
placer  output  also  decreased  irom  a  production  of  $41,568  in  ^old  in 
1907  to  S30,937  in  gold  in  1908.  No  new  developments  of  note  were 
reported  from  this  county  in  1908,  although  considerable  work  is 
known  to  be  ^oing  on  in  the  various  mines.  The  (Chicago,  Milwaukee 
and  St.  Paul  Railroad  completed  construction  of  its  line  through  the 
county  into  Idaho.     This  may  stimulate  mining  to  some  extent. 

Cedar  Creek  district, — Cedar  (Yeek  and  its  tnbutaries  yielde<i  dur- 
ing 1908  S24,551  in  gold  and  51  ounces  of  silver.  There  were  1 1  oper- 
ators reporting,  the  majority  working  only  with  sluices  and  several 
otliers  with  hydraulic  and  sluices.  The  gold  ranges  in  fineness  fn>ni 
0.869  to  0.986. 

Iron  Mountain  district. — Nine  Mile  Vreek  and  its  tributaries  pri>- 
duced  largely  from  placer  operations,  the  gold  here  having  an  average 
fineness  of  about  0.980.  Tlie  work  Ls  prmcipally  performed  by  hy- 
draulic and  sluicing. 

PARK   CX)UNT1'. 

The  output  of  ore  in  1908  was  344  tons,  valued  at  $6,068  for  its  gold 
and  silver,  against  an  output  in  1907  of  1,700  tons,  valued  at  $31  JS\h\, 
The  average  value  per  ton  in  1908  was  $18.17,  the  larger  part  consist- 
ing of  gold.  The  placer  output  consisted  of  $1,335  in  gold  and  t; 
oimces  of  silver. 

Sew  World  district, — The  Cooke  City  smelter  was  not  in  operation 
either  in  1907  or  in  1908  for  lack  of  ore.  There  were  mined,  but  not 
shipped,  from  the  Hudson  and  Boulder  property  200  tons  of  ore,  av#T- 
aging  per  ton  $6  in  gold  and  \V1  ounces  of  silver  and  containing  .'JJ..'. 
per  cent  of  lead. 

Shu  jH  (it  n-  ill  si  rid.  Slu'cneaKT  district  and  Kniigrant  Creek  |»r»»- 
diK-ed  nio>t  of  the  plrcer  j^ohl  re<*onle(l  for  190S. 

I'OWKLL    (<)l  NTY. 

Miti,    i,rtyhiit'>(tn  nf  nn  tills  in    /'(Hi,U   <'i>>in'i/,    .\fnut..   ifi   l'**l7  flUfl  I'Mf,^ 


I'.HIH. 


Ifii  MMw     ♦     «»r   ;< 


Sf«>f  il 


(^ijiritii\         \  ulii.         tV'i»'>t<'^         VjUim*        Quantit\         \jJ  jp- 


Sil\.r  .In  !•-•  I'H.  ril  li3      -♦■  •»!       * 

I  ■  f  ^  »■  \i  I  s  f  - 

'.oil.  !.t|.   ...Hi.v.  .{.Ni?  '4.^  7«».:i:  4v.  07  l(».«Wi*i      -3.."t»I.*ii.      -    ',>»<•. 

Ml. -r  !<•  J«i  J.V.  n  .t».s  ls._M;i  y.»i»«W      -        -M»l.*  ".'••• 

<<M'i"f  I'l-iU  i.{,*:  L»7w  4s. -ru        «..*)i     ■♦-    47. i**:    -»-    »  "... 

I.«m1  1..  I'l    •11  s.7l'»  lJli.«.71  :..(fc.H      -      44,29*  .*•'. 

1.'".  •.>'  ♦ai.Hin  .     44  7* 

111  IN»\m1I  (  (Miniy  ilnTc  \scn»  s|s  tons  of  ore  pro<iuctHl,  etmsistini: 
of  !h;  \it\\<  of  silnwnii<  ore.  1  ^J  tons  <»f  copper  ore,  and  570  t<ms  of  leu*! 
ore.  The  t.it.il  |>nH|n(tio!i  coninared  with  that  of  1907  slu>wtNl  tk 
d«»crcH>r  nf  .>.ln:{  t^^n•^.     The  total  iivcras:**  value  per  ton  in  lOOS  u;v> 
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$36.77  against  $25.59  in  1907.  The  larger  part  of  the  value  in  1908  con- 
sisted in  gold  and  silver  contained  in  the  ore  to  the  amount  of  $23.25 
per  top.  The  larger  part  of  the  tonnage,  or  828  tons,,  was  shipped 
direct  to  the  smelters  and  vielded  482.78  ounces  of  gold,  18,242  ounces 
of  silver,  48,494  pounds  of  copper,  and  120,671  pounds  of  lead,  aggre- 
gating in  value  $31,117,  at  an  average  value  per  ton  of  $37.58.  The 
remainder  of  the  ore,  consisting  of  20  tons,  was  treated  at  a  gold  and 
silver  mill. 

Coloma  district. — Placers  and  several  lode  claims  in  the  Coloma 
district,  of  which  Garnet  is  the  post-ofl5ce,  produced  gold,  silver,  and 
copper. 

Ophir  district. — The  largest  part  of  the  output  credited  to  this  dis- 
trict was  from  deep  mines  in  onowshoe  Gulcn,  which  is  4  miles  east 
of  Ophir,  a  spur  of  the  mountains  separating  the  two  localities.  The 
Elliston  Copper  Mining  Company,  one  of  the  important  operators  to 
ship  in  1908,  minied  from  the  FlagstaflF  property  an  average  shipping 

frade  of  copper  ore  containing  gold  ana  silver.  It  is  developing  the 
Itah,  an  adjoining  property.  The  Ladysmith,  another  property 
near  by,  was  a  producer  or  copper  ore.  The  Wall  Street  property  was 
being  developed.  Placers  in  this  district  yielded  $1,382  in  gold  and 
8  ounces  of  silver. 

Pioneer  district. — Dealers  in  placer  gold  and  several  producers  on 
Gold  Creek  and  its  tributaries  reported  a  production  of  gold  averaging 
in  fineness  878  and  amounting  to  $36,734  in  gold  and  208  ounces  or 
silver. 

Washington  Gvlch  district. — Placers  located  in  the  vicinity  of  Helm- 
ville,  which  is  the  post-office  of  the  district,  aggregated  $9,526  in  gold 
and  24  ounces  of  silver. 

ZozeU  district. — Nine  miles  east  of  Deer  Lodge,  at  the  head  of 
Rocker  Gulch,  the  Black  Eved  May  Mining  Company  produced  some 
gold  and  silver  ore.  The  Emery  was  the  largest  producer  of  lead  ore 
containing  gold  and  silver,  the  Emma  Darling  shipping  similar  ore. 

RAVALLI    COUNTY. 

There  were  no  deep  mines  in  Ravalli  County  reporting  production 
in  1908.  The  placer  output  consisted  of  100.04  ounces  of  gold  and 
7  ounces  of  silver,  valued  at  $2,072. 

SANDERS    COUNTY. 

No  production  for  Sanders  County  was  recorded  in  1907,  but  3 
operators  in  1908  reported  a  production  of  303  tons  of  ore,  of  which 
3  tons  were  shipped  to  a  smelter  and  the  remainder  was  treated  at 
gold  and  silver  mills  and  produced  bullion,  which  contained  13.39 
ounces  of  gold  and  18  ounces  of  silver.  In  addition  to  the  bullion,  7 
tons  of  concentrate,  yielding  7.02  ounces  of  gold,  158  ounces  of  silver, 
and  165  pounds  of  lead,  were  shipped  to  smelters. 

Spring  Chdch  district. — ^The  Carter  Mining  and  Milling  Company 
developed  during  the  first  part  of  the  year.  It  has  an  incline  shaft 
125  feet  deep.  The  ore  contains  gold,  copper,  lead,  and  silver.  The 
Glen  Metals  Company,  near  Superior,  retained  ore  taken  out  of  the 
mine  in  doing  development  work.  It  is  opened  by  a  tunnel  2,200 
feet  long.     The  operators  of  the  Iron  Mask  have  completed  their 
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tunnel  for  a  length  of  1,296  feet,  and  are  said  to  have  encountered  ore 
of  millmg  grade.  The  operators  of  the  Swastika  mine  made  a  test 
shipment  of  copper  ore. 

Prospect  Creek  district — The  operators  of  the  Arlington  mine  devel- 
oped some  lead,  silver,  and  copper  ore,  but  made  no  shipments.  In 
October,  1908,  the  first  section  of  5  stamps  was  completed  and  15 
more  were  being  added  to  the  mill  of  the  Shamrock  property.  The 
ore  produced  contains  gold,  silver,  and  lead. 

SILVERBOW   COUNTY. 
Mine  production  ofmetaU  in  Silverbow  County,  Mont.y  in  1907  and  1908. 


Metal. 

1907. 

1908. 

Increaae  (+)  or  de- 
crease (-). 

Quantity.  '     Value. 

Quantity. 

Value. 

QnanUty. 

Value. 

Gold fine  ounces. . 

Silver do 

Copper pounds. . 

Lead do.... 

Zinc do — 

34,367.50  '      $710,441 

7,516,659  1    4,960,995 

218,836.627  ,  43,767,325 

223,676  1          11,855 

243,100  1          14,343 

32,005.84 

8,500,729 

250,160,712 

507,819 

1,640.000 

1661,619 

4.505,386 

33,019,894 

25.108 

77,080 

-    2,361.75 
+      084,070 
+31.314,065 
+      374,143 
+  1.306,000 

-  t48,822 

-  455,609 
-10,747.431 
+        13,258 
+        62.737 

49,464.959 

38.280.087 

-11.175.872 

The  increases  shown  in  this  table  were  largely  made  in  November  and 
December,  1908,  and  the  totals  are  aggregates  for  the  year  as  reported 
by  102  deep-mine  operators,  includmg  a  number  of  lessees  working 
surface  ores.  There  were  80  operators  reporting  in  1907.  There  were 
mined  and  treated  3,858,058  tons  of  ore  m  1908.  This  is  an  increase 
of  122,712  tons  over  the  production  of  1907.  The  total  average  value 
per  ton  decreased  from  $13.24  in  1907  to  $9.92  in  1908.  The  larger 
part  of  this  value  is  for  the  copper  contained  in  the  ore,  as  the  gold 
and  silver,  which  was  valued  at  $1.51  in  1907,  decreased  to  $1.34  in 
1908.  The  greater  part,  or  3,817,212  tons,  was  copper  ore;  tlie  next 
greatest  tonnage,  28,133  tons,  consisted  of  zinc  ore;  12,694  tons  were 
siliceous  ore,  which  averaged  well  in  silver  and  contained  small 
quantit  ies  of  copper ;  and  1 9  tons  were  classed  as  lead  ore.  Over  nine- 
tenths  of  the  total  ore  mined,  or  3,028,007  tons,  was  treated  at  concen- 
tration mills,  producing  879,410  tons  of  concentrates,  which  yielded 
at  the  smelters  20,609.47  ounces  of  gold,  5,455,318  ounces  of  silver, 
170,829,613  pounds  of  copper,  545,111  pounds  of  lead,  and  1,640,000 
pounds  of  zinc,  aggregating  in  value  $25,961,539,  at  an  avera^je  value 
per  ton  of  $29.52.  The  concentrates  containing  lead  and  zinc  with 
associated  gold  and  silver,  were  shipped  to  lead  and  zinc  smelters; 
the  remairuler  of  the  concentrates  was  treated  at  copper  plants. 
The  remainder  of  the  total  ore,  or  746,843  tons,  was  treated  at 
smelters  and  yielded  10,984.99  ounces  of  gohl,  2,965,456  ounces  of 
silver,  76,282,048  pounds  of  copper,  and  52,708  pounds  of  lead,  aggre- 
gating in  value  $1 1 ,870,294,  at  an  average  per  ton  of  $15.89.  Included 
m  the  totals  for  the  smelting  ores  are  83,208  tons  of  slag  and  flue  dust^ 
from  which  3,038,451  pounds  of  copper,  with  gold  and  silver,  were 
extracted.  The  precipitates  from  mine  waters  and  old  tailings 
yielded  4,301,674  pounds  of  copper.  The  placer  production  aggre- 
gated 157.51  ounces  of  gold  and  25  ounces  or  silver,  valued  at  S3,269. 
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Divide  Creek  district — ^The  deep  mines  in  the  Divide  Creek  district, 
in  the  southern  part  of  the  county,  yielded  some  ore  in  1908,  and 
placers  in  the  northwestern  part  of  the  coimty,  as  well  as  in  the 
southern  part,  yielded  some  gold. 

BvMe  district — During  the  £rst  three  months  of  1908  all  of  the 
mines  of  the  Butte  district,  except  those  of  the  Boston  and  Montana, 
the  North  Butte,  and  the  Pittsburg  and  Montana  companies,  and  the 
Original  Consolidated  properties,  were  closed  down  completely.  The 
June  floods  contributed  largely  to  a  lessened  output  during  the 
months  of  June  and  July,  especially  affecting  the  Boston  and  Mon- 
tana Company  by  reason  of  tne  fact  that  the  Great  Northern  tracks 
were  completely  washed  away  between  Butte  and  Great  Falls,  where 
the  plant  is  located.  Production  became  normal  in  September,  con- 
tinumg  to  the  close  of  1908,  with  an  output  equal  to  that  of  any  similar 
period  in  the  history  of  the  district.  (Continued  fires  in  the  Ajiaconda 
and  Never  Sweat  mines  interfered  somewhat  with  the  operations  in 
those  properties,  but  as  the  ore  was  lifted  through  the  adjoining  shafts 
the  tonnage  was  not  greatly  lessened.  During  the  last  months  of 
1908  the  dailv  output  of  ores  from  the  Butte  mines  was  approximately 
as  follows:  Amalgamated  Company,  12,500  tons;  Original  Consoli- 
dated, 1,100  tons;  Butte  Coalition,  1,100  tons;  Pittsburg  and  Mon- 
tana, 400  tons.  The  North  Butte  Company  lifted  in  December  an 
average  of  1,400  tons  a  day,  although  the  records  show  that  on  one 
or  two  occasions  1,700  tons  of  ore  were  hoisted  in  twenty-four  hours. 
At  the  close  of  1908  the  yield  of  ore  from  all  the  mines  is  said  to  have 
aggregated  about  16,000  tons  per  day,  and  the  number  of  men  em- 
ployed in  the  Butte  district  was  about  19,000. 

Many  new  companies  in  the  county,  organized  when  copper  was 
20  cents  a  pound  and  more,  ceased  operations  when  the  metal  reached 
the  low  price.  It  is  doubtful  whether  any  of  these  companies  can  be 
resurrected  unless  the  price  of  copper  returns  to  20  cents  per  pound. 

In  1908  a  modem  electrically  driven  dredge  was  installed  at  Rocker, 
4  miles  west  of  Butte,  on  the  property  of  the  British-Butte  Mining 
Company.  The  company  is  reported  to  have  prospected  the  placer 
gravel  to  a  considerable  depth.  The  placer  is  said  to  be  located  near 
the  center  of  an  area  of  old  lake  beds.  The  deep  shaft  sunk  on  the 
property  is  to  serve  in  developing  the  Blue  Bird  lode,  a  fissure  in 
granite,  which  once  was  productive  of  rich  silver  ore. 
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In  1908  Nevada  produced  gold,  eSbrer,  eoppetf  lead,  and  xino 
valued  at  $18,818,228,  as  compared  with  S17,591,486  in  1007,  an 
increase  for  1908  of  Sl,226,742.  The  yield  of  gold  was  640,682.27 
fine  oimces,  valued  at  SI  1,362,941,  and  that  of  silver  was  0,508,464 
ounces  with  a  commercial  value  of  S5,039,486.  Of  copper  15|508,788 
pounds  were  produced,  valued  at  S2,069,040;  the  leiftd  output  was 
7,245,619  pounds  valued  at  S304,316:  and  the  sine  product  was 
1,115,851  pounds,  valued  at  S52,445.  There  was  a  decided  increase 
.  in  the  output  of  dry  or  siliceous  and  of  copper  ores,  but  a  decrease  in 
tonnage  in  the  cases  of  lead,  zdnc,  and  copper-lead  ores.  The  total 
number  of  tons  of  ore  treated  in  1908  was  1,426,532  tons  as  compared 
with  723,581  tons  in  1907,  an  increase  for  1908  of  701,961  tons.  The 
(][uantity  of  dry  or  siliceous  ore  treated  was  961,880  tons  in  1008,  an 
increase  of  323,379  tons  over  the  output  of  1907.  Of  copper  ores 
there  were  434,887  tons  treated  in  1908,  an  increase  of  423,787  tons. 
The  lai^est  quantity  of  copper  ore — 430,014  tons — came  from  White- 
pine  Coimty;  the  largest  quantity  of  siliceous  ore — 388,716  tons — 
was  from  Nye  County. 

In  1908  tne  average  value  of  siliceous  ore  in  gold  and  eStwBt  was 
$16.58  per  ton,  as  compared  with  an  average  value  of  $25  per  ton 
in  1907.  As  noted,  a  very  much  lar&er  quantity  of  sQiceous  ore  was 
treated  in  1908  than  in  1907,  the  ^rade,  however,  was  of  considerably 
lower  average.  In  1907  much  high-grade  ore  was  shipped,  but  in 
1908  the  ore  was  treated  to  a  laige  extent  at  local  muls,  so  that 
lower-grade  ores  could  be  utilized.  The  average  value  per  ton  in 
gold  and  silver  of  the  copper  ores  was  26  cents  in  1908,  as  compared 
with  S6.65  in  1 907.  This  marked  difference  was  due  to  the  treatment 
of  large  quantities  of  very  low-grade  copper  ores  at  Ely.  The  aver- 
age values  in  gold  and  silver  per  ton  of  the  lead  ores  was  $11.56  in 
1908,  as  compared  with  $9.86  m  1907.  The  copper-lead  ores  yielded 
an  average  per  ton  in  gold  and  silver  of  $10.05  in  1908,  which  average 
was  $16.87  in  1907. 

In  1907,  copper-zinc  ores  furnished  5  tons  of  orej  copper-lead-zinc 
ores,  889  tons;  and  zinc-lead  ores  11,224  tons;  but  in  1908  th^re  was 
no  tonnage  from  ores  of  these  classifications. 

The  quantity  of  ore  treated  at  gold  and  silver  mills  in  1908  was 
818,656  tons,  yielding  $5,967,682  m  gold  and  $2,991,459  in  silver. 
This  showed  a*^  metallic  recovery  of  $7.29  per  ton  in  ^Id  and  $3.65 
per  ton  in  silver.  From  this  ore  treated  at  gold  and  silver  mills 
were  obtained  4,157  tons  of  concentrates  yielding  $486,178  in  gold 
and  8959,699  in  silver.  This  was  an  average  of  ll  16.96  per  ton  in 
gold  and  of  $230.86  per  ton  in  silver. 

The  818,656  tons  of  crude  milling  ore  thus  yielded  a  total  of 
$6,453,860,  or  an  average  of  $7.88  per  ton  in  gold;  and  a  total  of 
$3,951,158,  or  an  average  of  $4.83  per  ton,  in  silver.  The  total  gold 
and  silver  in  both  crude  ore  and  concentrates  was  S10,406y018|  and 
an  average  total  recovery  of  $12.71  per  ton  in^  both  mirialn  was 
shown  from  the  ores  treated  at  gold  and  silver  mills. 


GOLD,  SILVER,  ETC.,  IN    WESTERN    STATES — ^^NEVADA. 


463 


Of  crude  ore  sent  to  concentrating  mills  there  were  435,114  tons, 
which  yielded  an  average  of  $4.79  per  ton  in  all  metals.  From  this 
ore  were  obtained  39,055  tons  of  concentrates,  yielding  $94,857  in 
gold,  $29,094  in  silver,  14,842,233  pounds  of  copper,  valued  at 
$1,959,175,  and  39,678  pounds  of  lead,  valued  at  $1,666.  The  total 
value  of  the  concentrates  was  $2,084,792  in  all  metals,  at  $53.38  per 
ton. 

The  crude  ore  shipped  to  smelters  was  128,084  tons.  This  yielded 
$4,624,263  in  gold,  an  average  of  $36.10  per  ton,  and  $1,027,861  in 
silver,  an  average  of  $8.03  per  ton.  The  total  gold  and  silver  value 
in  the  ore  smelted  was  $5,652,124,  an  average  value  in  both  metals  of 
$44.13  per  ton.  This  crude  smelting  ore  yielded  756,555  pounds  of 
copper,  valued  at  $99,865,  and  7,205,941  pounds  of  lead,  valued  at 
$302,650.  Hence  the  total  values  in  the  ore  smeltied  were,  in  all 
metals,  $6,054,639,  which  was  an  average  value  of  $47.27  per  ton. 

There  were  43,678  tons  of  old  tailings  worked,  yielding  $110,210 
in  gold,  an  average  of  $2.53  per  ton,  and  $30,306  in  silver,  an  average 
of  69  cents  per  ton. 

In  1908  reports  were  received  from  421  producing  mines.  Of  the 
producing  mines,  28  were  placers,  of  which  3  were  nydrauhc  mines, 
11  drift  mines,  and  14  sluicing  or  dry  washing  properties;  the  pro- 
ducing deep  mines  numbered  393,  of  which  202  were  gold  mines;  86, 
silver;  18,  copper;  26,  lead;  2,  zinc;  27,  gold  and  silver;  8,  gold-silver- 
lead;  2,  silver-copper;  2,  silver-copper-lead;  and  20,  silver-lead. 
This  classification  is  based  on  the  chief  product  of  the  mines. 

The  placers  of  Nevada  yielded  3,857.96  fine  ounces  of  gold,  valued 
at  $79,751,  and  2,013  ounces  of  silver,  valued  at  $1,067.  The  largest 
output  of  placer  gold  and  silver  came  from  Nve  County,  where  the 
placers  at  Kound  Mountain  made  a  total  yield  valued  at  $55,298  in 
gold  and  silver.  The  next  placer  field  in  importance  was  at  Man- 
hattan, in  the  same  county,  where  gold  and  silver  valued  at  $16,371 
was  obtained  by  drifting  and  drv  washing. 

The  statement  of  production  of  Nevada  for  1907  and  1908,  showing 
increase  and  decrease,  and  value  at  average  commercial  price  for 
each  year,  is  as  follows: 

Mine  production  of  gold,  silver  ^  and  associated  Tnetals  in  Nevada  in  1907  and  1908, 


Year. 

Gold. 

SUver. 

Coptwr. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1907 

Fine  028. 
585,311.14 
549,882.27 

$12,099,455 
11,362.941 

Fmeozs. 
7,083,603 

Q.  .SOS.  464 

$4,675,178 
5,039,486 

Pounds. 
1,782,671 
15,598,788 

$356,514 

1908 

2,059,040 

MM.,^,^M,f„-m^              _, ,  _, 

lDcrease< + )  decrease(— ) 

-35,628.87 

-736,514 

+2,424,861 

+364,308 

+13,816,217, 

+1,702,526 

Year. 

Lead. 

Zinc. 

Total 
value. 

Quantity. 

Value. 

Quantity. 

Value. 

1907 

Pounds. 
6,271,341 
7,245,619 

$382,881 
804,816 

2,Mb'^ 

1906 

ijiSr 

TnrrBMtt(+)d«crm!m(— ) , .. 

+974,278 

-28,085 

- 
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The  total  gold  production  for  Nevada  in  1908  was  649,682.27  fine 
ounces,  valued  at  $11,362^941,  a  decrease  of  35,628.87  fine  ounces 
in  quantity  and  of  $736,514  in  value,  as  compared  with  the  output 
of  tne  year  1907.  lEsmeralda  County  made  the  largest  gold  yield, 
289,527.76  fine  ounces,  valued  at  $5,985,070.  Of  this  total  for  the 
county  the  district  of  Goldfieid  yielded  $4,880,251.  which  was  nearly 
43  per  cent  of  the  total  gold  yield  of  the  State  lor  the  year.  Nye 
County  produced  $3,074,586  in  gold,  of  which  $1,624,491  came  from 
Tonopah  district,  $645,457  from  Bullfrog,  $264,232  from  Manhattan, 
and  $439,377  from  Round  Mountain.  Esmeralda  Countv  led  in 
rank  of  gold  output,  with  $5,985,070  to  its  credit;  foUowea  by  Nye 
County,  with  $3,074,586;  Storey,  with  $599,617;  Lincoln,  with 
$518,306;  Clark,  with  $280,166;  Humboldt,  with  $273,227,  and 
other  counties  with  smaller  outputs.  The  largest  source  of  gold  was 
siliceous  ore,  from  which  were  derived  534,050.81  fine  ounces;  the 
copper  ores  yielded  4,629.58  ounces;  lead  ores,  7,129.35  ounces,  and 
copper-lead  ores,  14.57  ounces.  The  placer  gold  yield  was  3,857.96 
ounces.  The  placer  gold  yield  in  1908  increased  by  1,184.03  ounces 
over  that  of  1907,  but  a  falling  off  is  apparent  for  tne  same  period  in 
the  yield  from  all  other  sources  but  copper  ores. 

The  production  from  different  kinds  of  ore  in  1908,  with  increase 
or  decrease  as  compared  with  that  of  1907,  is  shown  in  the  following 
table: 

Source  of  gold  prodiLct  m  Nevada  in  1908^  by  kinds  of  ore^  by  eountUs,  in  fine  ouncet. 


Placers. 

Deep  mines. 

Grand 
total. 

County. 

Siliceous 
ore. 

_   _ 

13, 546. 07 

71.88 

8.861.38 

289,1'6L>.47 

2.416.38 

13.192.69 

412.30 

24.440.50 

4.249.21 

144.995.98 

29.0W>.47 

682.48 

25<>.  24 

Copper 
ores. 

I.ead 
ores. 

i^S^. 

Total 

Churchill. 

2,65e.76 

13.553.03 

7L88 

8,874.10 

289,470.53 

8,339.66 

13.202.85 

510.45 

25.073.05 

4.249.21 

145,297.94 

29.00ft.  47 

684.80 

4.833.58 

2.  (»56. 76 

Clark 

4.40 

2.56 

13.553.03 

Douglas 

K9.93 
47.17 
57.  Zi 

161  81 

Elko 

.29 
26.75 

12.43 
181.31 

8.921.27 

Esmeralda 

280.527.76 

Eureka 

5.923.28 
2.85 
97. 52 

8,339.66 
13.217.36 

IIumlH)ldt 

14.  .-il 

7.31 

Lander 

.63 

510.45 

Lincoln  ..  . 

19.98 

,598.78              13.79 

25  073  05 

L  von 

16. 93 
3,435.10 

4,266.14 

148,733.10 

29,006.47 

684.80 

Nve..   :•■:•■ 

36i.96 

Storev 

Washoe 

2.32 
4..56S.53 

White  Pine 

197.  ()3 

8.66 

.15 

5,030.61 

Total 

Increase   (-f)   or 
decrease  (-) 

3,«,')7.9<i 
+  1.184.03 

534.050.81 
-19.380.27 

4.629.58 
4-3.»i<>4.02 

7.129.35 
-l,tK)7.83 

14.57 
-19.130.28 

545,824.31 
-36,812.90 

540.682.27 
-35.628.87 

In  1907  there  were  71.60  fine  ounces  derived  from  copper-loAd-rlnc  ores,  and  226.93  fine  ounces  from  lead- 
zinc  ores. 

SILVER. 

The  silver  yield  of  Nevada  in  1908  was  9,508,464  fine  ounces, 
valued  at  85,039,486,  as  compared  with  7,083,603  ounces,  valued  at 
$4,675,178,  in  1907.  Tliis  was  an  increase  in  quantity  in  1908  of 
2,424,861  ounces  and  in  value  of  8364,308.  ^ye  County  produced 
7,632,813  fine  ounces,  valued  at  84,045,391,  out  of  the  total  for  the 
State,  and  of  this  value  the  district  of  Tonopah  produced  S3,801|370. 
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The  next  largest  silver  producer  was  Storey  County,  followed  in 
order  by  Esmeralda,  Churchill,  and  Lincoln  counties.  The  siliceous 
ore  yielded  8,953,654  fine  ounces  in  1908,  which  was  2,476,130  more 
ounces  than  were  derived  from  that  source  in  1907.  The  yield  of 
silver  from  copper  ores  was  less  by  52,291  ounces  in  1908  than  in 
1907,  notwithstanding  the  large  increase  in  tonnage  of  copper  ores. 
The  lead  ores  yielded  482,018  fine  ounces  in  1908,  or  199,808  fine 
ounces  more  than  in  1907.  The  source  of  silver  product,  by  kinds 
of  ore,  with  increase  or  decrease,  is  shown  in  the  following  table: 

Source  of  silver  product  in  Nevoda  in  1908,  by  kinds  of  ore,  by  counties,  in  fine  ounces. 


Plao. 
ers. 

Deep  mines. 

Grand 
totaL 

County. 

Siliceous 
ore. 

Copper 
ores. 

Lead 
ores. 

iS^rss. 

Total. 

Churchill 

265,340 

11,081 

21 

34,232 

187,058 

19,572 

35,128 

36,278 

147,830 

12,611 

7,625,754 

542,017 

260 

36,472 

86 
9,647 

266,426 

21,213 

21 

47,474 

438,581 

140,551 

39,543 

62,238 

232,615 

12,611 

7,630,877 

542,017 

304 

82,981 

266,426 

21,213 

32 

Clark 

486 

Douglas 

11 
6 

7 

Elko 

2,432 
1,438 

10,810 
250,066 
120,979 
3,240 
12,679 
49,432 

47,480 
438,588 

Esmeralda 

Eureka 

140,561 
39,562 

Humboldt 

9 

1,175 

Lander 

3,281 
34,479 

52,238 

Lincoln 

874 

232,616 

Lyon 

8 
1,936 

12,619 

Nye 

5,123 

7,632,813 

542,017 

304 

Storey 

Washoe 

44 
22,873 

White  Pine 

36 

19,938 

3,608 

83,017 

Total 

2,013 
+167 

8,953,654 
+2,476,130 

29,321 
-62,291 

482,018 
+199,808 

41,468 
-130,356 

9,506,461 
+2,414,694 

9,506,464 

Increase  ( + )  or  decrease  (- ) 

+2,424,861 

In  1907  copper-zinc  ores  produced  6  fine  ounces;  copper-lead-sino  ores  produced  32,516  fine  ounces;  and 
lead-zinc  ores  produced  28,408  fine  ounces. 

COPPER. 

The  production  of  copper  in  Nevada  in  1908  was  15,598,788  pounds, 
valued  at  $2,059,040;  in  1907  it  was  1,782,571  pounds,  valued  at 
$356,514.  This  was  an  increase  in  quantity  in  1908  over  1907  of 
13,816,217  pounds  and  in  value  of  $1,702,526.    All  of  the  14  mineral- 

f)roducing  counties  in  Nevada  produced  copper  in  1908  except  Doug- 
as  and  Storey.  By  far  the  largest  output  of  copper,  14,839.493 
pounds,  w^as  derived  from  White  Pine  (Jounty,  practically  all  of 
which  came  from  Ely  district.  Lincoln  County  produced  277,727 
pounds;  Elko  County,  130,197  pounds;  and  Lyon  County,  100,849 
pounds.  All  the  other  counties  produced  less  than  100,000  pounds 
each.  The  total  quantity  of  copper  ores  treated  in  1908  was  434,887 
tons;  in  1907  only  11,100  tons  were  reported.  The  copper  ore  sent 
to  concentrating  mills  amounted  to  434,376  tons,  which  made  38,961 
tons  of  concentrates,  yielding,  aside  from  other  metals,  14,842,233 
pounds  of  copper,  valued  at  $1,959,175,  or  an  average  per  ton  of 
concentrates  ot  $50.29  in  copper  value.  This  shows  that  from  the 
crude  ore  1.7  per  cent  of  copper  was  recovered,  and  from  concentrate 
19  per  cent.  From  ores  shipped  to  smelters  756,555  pounds  of  copper, 
valued  at  $99,865,  were  recovered.  The  mining  operations  at  Ely, 
the  principal  copper  district  of  the  State,  are  bemg  extended,  and  a 
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still  laiger  outout  may  be  expected  for  the  year  1009.  Of  ooppNear- 
lead  ores  2|217  tons  were  produced.  There  are  18  mines  producing 
copper  ore  in  the  State,  2  producing  silver-copper  oroi  and  2  pro- 
ducmg  silver-copper-leaa  ore. 

LEAD. 

The  production  of  lead  in  1908  was  7,245,619  pounds,  valued  at 
$304,316,  as  compared  with  6,271,341  pounds  in  1907,  valued  at 
$332,381.  Ten  or  the  14  metalnproducing  counties  of  the  State  were 
producers  of  lead  in  1908.  Tne  leadi^  producers  were  Eureka 
Coimty,  with  a  production  of  2,330,048  pounds;  Whitepine  County, 
with  1,595,882  pounds;  and  Lincoln  County,  with  1,096,000  pounds. 
There  are  26  lead  mines  in  Nevada,  8  gold-ffllver-lead  mines,  and  20 
silver-lead  mines.  The  quantity  of  1^  ores  treated  in  1908  was 
34,755  tons  and  of  copper-lead  ores  2,217  tons.  From  copper  ores 
sent  to  concentrating  miUs  39,678  pounds  of  lead  were  recovm^ 
and  from  smelting  ores  7,205,941  pounds  were  obtained.  The  lead 
ores  yielded  7,129.35  fine  ounces  ox  gold  and  482,018  fine  ounces  of 
silver  during  treatment.  The  copper-lead  ores  yielded  14.57  ounces 
of  gold  and  41,458  ounces  of  silver. 

ZINC. 

The  zinc  product  of  Nevada  in  1908  was  1,115,851  pounds,  valued 
at  $52^445.  which,  as  compared  with  the  output  of  1907,  was  a 
decrease  ox  1,052,932  pounds  in  quantitv  and  of  $75,513  in  value. 
All  the  producing  zinc  mines  are  in  Yellow  Pine  district,  in  Clark 
County.  The  ore  was  sorted  and  shipped  crude  to  plants  in  Kansas 
for  reduction. 

The  following  table  shows  the  tonnage  of  different  classes  of  ore 
sold  or  treated  in  Nevada  in  1908,  in  short  tons: 

Subdivision  of  tonnage  of  ore  sold  or  treated  in  Nevada  in  1908 ^  by  counties^  in  short  toiu. 


County. 

Dry  or 

ail1«oua 

ore. 

Copper 
ores. 

Lead 
ores. 

Zino 
ores. 

IndorBB. 

TotaL 

Churchill 

54,218 

271 

24,851 

209,^ 

1,474 

l,4S9 

134,1^ 

13,700 

3SS,ri6 

113j90S 

1,202 

15 
202 

2 

701 

2,000 

56,014 

271 

Clark 

1,703 

Douglas 

Elko 

505 
96 

902 

1,390 

26,724 

87 

410 

1,631 

26,438 

206^421 

28,196 

11,807 

1,006 

137,718 

Esmeralda - 

Eureka 

Humboldt J 

3,575 

T^ander  , . .  ^ . . 

00 
l,88r 

Lincoln , 

20 
360 

Lyon J 

14,120 

3»,90« 

113,006 

066 

Nye 

488 

Storey 

Washoe 

10 
430,014 

Whiteplne 

2,321 

MO 

433,777 

Total 

y5LH8n 

4.01.887 

34,755 
-2,582 
$11.56 

1,703 
-2,540 

2,217 

-27.066 

tia06 

1»43S,« 

+701,061 

flL46 

Increase  (+)  or  decrease  (— } 

+3^3,370    -1-423.787 

Average  value  per  ton  In  gold  and  silver 

aitj.58 

$0.26 

Tn  1907  copper-zinc  ores  furnished  5  tons,  copper-le&d-sino  ores  ftimlataed  880  torn,  and  ilno-totd  onitaiw 
nlshed  11,224  tons. 
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Number  of  mines,  classified  by  chief  product,  in  Nevada  in  1908,  by  counties. 
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ifine  production  of  gold,  silver,  copper,  lead,  and  zinc  in  Nevada  in  1908,  by  counties. 


County. 


Gold. 


Quantity. 


Value. 


SUver. 


Quantity. 


Value. 


Copi)er. 


Quantity. 


Value. 


Churchill.. 

Clark 

Douglas. . . 

Elko 

Esmeralda 
Eureka... 
Humboldt 

Lander 

Lincoln... 

Lyon 

Nye 

Storey 

Washoe... 
Whitepine 


Fine  ounces. 

2,656.76 

13,563.03 

161.81 

8,921.27 

289,527.76 

8.339.66 

13,217.36 

510. 45 

25,073.05 

4,266.14 

148.733.10 

29,006.47 

684.80 

5,030.61 


S54,920 

280,166 

3,345 

184,419 

5,985,070 

172,396 

273,227 

10,552 

518,306 

88,189 

3,074,586 

599,617 

14,156 

103,992 


Fine  ounces. 

265,425 

21,213 

32 

47,480 

438,588 

140,551 

39,552 

52,238 

232,615 

12,619 

7,632,813 

542,017 

304 

83,017 


$140,675 

11,243 

17 

25,164 

232,452 

74,492 

20,963 

27,686 

123,286 

6,688 

4,045,391 

287,269 

161 

43,999 


Pounds. 
5,212 
62,719 


8,279 


130,197 

32,500 

79,985 

54,596 

11,144 

277,727 

100,849 

167 


n,l86 
4,290 

10,558 
7,207 
1.471 

36,660 

13,312 
22 


4,197 
14,839,493 


554 

1,958,813 


549.682.27     11,362,941       9,508,464 


5,039,486 


15,598,788 


2,059,040 


County. 


Churchill... 

Clark 

Douglas 

Elko 

Esmeralda. . 

Eureka 

Humboldt. . 

Lander 

Lincoln 

Lyon 

Nye 

Storey 

Washoe 

Whitepine.. 


Lead. 


Quantity.  Value. 


Pounds. 
1,690 
765,142 


478,881 
590,119 

2,330,048 
38,024 
169,857 

1,095,000 

*"i86,'976' 


1,595,882 
7,245,619 


$71 
2,136 


20,113 
24,785 
97,862 
1,697 
7,134 
45,990 

'*7,'66i' 


67,027 
304,316 


Zinc. 


Quantity. 


Pounds. 


1,115,851 


1,115,851 


Value. 


$62,445 


52,445 


Total  value. 


$196,354 

384,269 

3,362 

246,882 

6,246,597 

355,308 

302,994 

46,843 

724,242 

108, 189 

7,127.600 

886,886 

14,871 

2.173,831 

18,818,228 
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The  mines  of  Nevada  produced  gold,  silveri  copper^  lead,  and  sine 
valued  in  1908  at  $18,818,228,  an  increase  of  1 1,226,742  over  the 
value  of  the  production  of  1907.  There  was  a  very  materially  re- 
duced yield  or  gold  and  some  reduction  also  in  lead  and  zinc  values. 
The  silver  increased  in  quantity,  and  to  less  extenl  in  values.  The 
main  increase  in  value,  however,  was  in  the  copper  output,  and  this, 
together  with  the  increase  in  silver,  far  overcame  the  decrease  in  cold, 
le^,  and  zinc  and  left  the  handsome  balance  to  the  credit  of  the  State 
noted  above.  The  marked  decrease  in  gold  output  in  1908,  amount^ 
in^  to  $736,514^  was  due  entirely  to  the  roduction  in  vield  of  the  (Sold- 
field  district  mines,  as  explained  in  detail  in  the  subsequent  chapter 
on  Esmeralda  County. 

The  most  notable  f eatiires  in  the  progress  of  the  mining  industry 
in  Nevada  in  1908  were  the  largely  incre^ed  values  obtainra  in  Tono- 
pah  district,  in  both  gold  and  ouver,  but  especially  in  gold :  the  greatly 
reduced  ^old  output  from  the  Goldfield  mines;  the  marked  in<»rease 
in  quantity  and  values  of  copper  derived  from  the  extensive  mining 
operations  in  Ely  district;  ana  the  very  satisfactory  yield  from  sev- 
eral districts  which  have  recently  reached  a  productive  sta^  of  some 
importance,  together  with  the  decided  increase  in  some  distncts  which 
have  heretofore  not  been  noted  as  producers. 

The  districts  of  Goldfield  and  Tonopah  are  the  most  productive  and 
the  best  known  in  the  State,  and  a  comparison  of  the  ykld  in  the  last 
two  years  may  be  of  interest.  In  190/ Goldfield  proauced  a  toUi  of 
$8,455,725,  of  which  all  but  a  small  fraction  was  in  gold;  in  the  same 
year  the  output  of  Tonopah  district  was  valued  at  $4,739,966,  of 
which  $1 ,  185,628  was  in  gold,  $3,544,788  in  silver,  and  a  small  fraction 
in  lead  and  copper.  In  1908  the  value  of  the  production  of  Goldfield 
was  $4,896,799,  practically  all  in  gold,  and  Tonopah  produced 
$5,425,861,  of  which  $1,624,491  was  in  gold  and  $3,801,370  m  silver. 
This  considerable  increase  in  the  output  of  Tonopah  district  was 
effected  in  spite  of  a  declining  silver  market.  With  silver  at  66  cents, 
as  it  was  in  1907,  the  values  of  the  product  of  Tonopah  would  have 
been  $6,358,272. 

There  is  still  more  or  less  complaint  in  some  districts  that  it  is  diffi- 
cult to  obtain  money  readily  for  the  development  work,  which  is  ab- 
solutely necessary  to  prove  the  value  of  properties.  Since  the  finan- 
cial panic  of  1907^  mining  shares  in  improductive  or  speculative  prop- 
erties have  been  in  little  demand.  As  a  consequence,  large  numbers 
of  operations  in  the  prospecting  stage  have  ceased  operations  alto- 
gether, and  doubtless  many  of  tnem  will  never  resume  work.  Some 
of  the  smaller  and  newer  districts  in  southwestern  Nevada  have,  for 
the  reasons  stated,  been  virtually  abandoned,  for  the  time  being  at 
least.  p]ven  with  these  generally  prevailing  conditions,  however,  a 
very  large  amount  of  development  work  is  in  progress  in  mines  in 
various  districts  which  have  never  as  yet  made  any  output,  but  the 

Erospects  of  which  are  encouraging.  This  report  shows  that  num- 
ers  of  new  districts,  as  well  as  mines,  have  come  into  the  productive 
stage  during  1 908 ,  and  that  very  few  upon  which  honest  work  has  been 
done  have  been  closed.  The  ''wildcat ''  feature  of  mining  in  the  State 
is  being  gradually  eliminated. 
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There  were  18  mining  districts  in  Nevada  in  1908  whose  produc- 
tion was  valued  at  over  $100,000  each. 

In  Churchill  County  the  value  of  the  total  output  in  1908  showed 
a  decrease  as  compared  with  that  of  1907,  owing  to  the  reduced  yield 
of  Fairview  district  and  notwithstanding  the  fact  that  the  output  of 
Wonder  district  was  three  times  as  lai^e  as  in  1907.  A  small  gold 
production  was  reported  from  the  new  Jessup  district  in  1908. 

Clark  is  a  new  county,  formeriy  the  southern  part  of  Lincoln 
County.  There  were  decreased  outputs  from  both  Searchlight  and 
Yellow  Pine  districts.  The  latter  district  was  the  source  of  the 
entire  zinc  production  of  the  State  in  1908.  A  smelter  has  been  com- 
pleted at  Nelson  in  the  El  Dorado  Canyon  district. 

In  Elko  Countv  there  was  an  increased  output  of  gold  from  the 
new  camp  of  Gold  Circle,  and  of  silver  and  lead  from  the  Tecoma 
district. 

Esmeralda  County,  notwithstanding  its  large  decrease  in  gold 
output  already  noted,  held  first  rank  as  the  chief  gold-producing 
countv  of  the  State.  There  was  more  than  four  times  as  much  silver 
minecl  in  1908  as  in  1907  and  nearly  six  times  as  much  lead.  There 
are  22  producing  districts  in  the  county.  At  Goldfield  the  large 
new  mill  was  started  up  in  1908,  and  has  been  highly  successful. 
Homsilver  is  an  old  district  recently  reopened,  producing  silver  and 
lead  and  showing  an  increased  production  in  1908.  Lone  Mountain 
and  Lucky  Boy  districts  also  have  recently  begun  to  produce  silver 
and  lead;  the  latter  is  on  the  old  Bodie  road,  and  much  active  devel- 
opment is  going  on  there.  Rawhide  district,  producing  for  the  first 
tmie  in  1908,  yielded  an  output  valued  at  $147,280.  In  Silver  Peak 
district  there  was  a  gain  in  value  of  production  of  nearly  $1,000,000 
over  that  of  1907. 

Eureka  Countv  showed  a  large  decrease  in  the  output  of  all  metals 
in  1908,  although  maintaining  nrst  place  in  the  production  of  lead. 

In  Humboldt  County  there  was  a  large  increase  in  the  production 
of  gold  in  1908,  but  a  decrease  in  output  of  the  base  metals.  Seven 
Troughs  district  yielded  an  increase  of  $130,000  in  value  over  the 
production  of  1907,  and  Chafey  district  produced  for  the  first  time 
in  1908. 

In  Lander  County  the  old  Reese  River  district  made  an  output 
from  several  mines.  In  the  Cortez  district  a  large  new  cyamde 
plant  was  erected  in  1908. 

Lincoln  County  was  subdivided  into  Lincoln  and  Clark  counties  in 
1908,  the  latter  beinff  the  southern  half  of  the  old  coimty.  There 
was  a  decreased  production  in  CaUente  and  Delamar  districts;  but 
in  Ferguson  distnct  the  value  of  the  output  was  over  $500,000,  an 
increase  of  about  $80,000  over  that  of  1907,  and  the  Pioche  district 
ihade  an  increase  in  value  of  yield  of  about  $150,000  in  1908.  The 
Bamberger  Delamar  property  in  Delamar  district,  which  has  been 
an  important  producer,  was  reported  permanently  closed  down,  the 
grade  of  ore  having  become  too  low  for  profitable  mining.  The  old 
district  of  Pioche  is  expected  to  become  more  productive  through 
extensive  operations  planned  by  several  of  the  larger  companies. 

Lyon  County  had  few  producing  mines  in  1908,  and  the  output  for 
the  year  showed  a  decrease  as  compared  with  that  of  1907. 
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Nye  County  was  the  most  productive  in  the  State  in  1008,  with  an 
increase  in  value  of  yield  of  nearly  t2,000,000,  due  mainly  to  operar 
tions  at  Tonopah.  In  addition  to  increased  production  at  Tonopah, 
the  value  of  the  production  in  Bullfrog  district  in  1008  was  8806,017, 
or  about  $600,000  more  than  in.  1007;  in  Round  Mountain  dirtrict 
the  value  of  tne  production  was  nearly  $600,000,  or  an  increase  of 
$276,000  over  that  of  1907;  and  Manhattan  district  made  a  produc- 
tion valued  at  $234,000  more  than  in  1907.  Bellehellen,  Johnnie, 
and  Lodi  Valley  districts  all  appeared  as  new  producers  in  1008. 
Hiere  were  about  100  producing^  mines  in  Jfye  County  in  1008. 

The  value  of  the  production  m  Storey  Countv  was  $624,000  more 
than  in  1907,  and  the  yield  of  the  famous  old  Comstock  Lode  is 
again  neaiing  the  $1 .000,000  mark. 

Washoe  County  snowed  a  decreased  output  in  1008. 

White  Pine  Coimty  made  the  laigest  increase  in  output  of  all  the 
counties  in  Nevada,  owing  to  the  production  of  copper  ores  in  Ely 
district,  valued  at  $2,046,232  in  1008.  The  old  White  Fine  or 
Hamilton  district  produced  considerable  lead;  the  placers  of  Osceola 
district  were  productive,  and  the  Ward  district  appeared  as  a  pro- 
ducer in  1908. 

RKVIKW  BT  COUmiBS. 
OHUBOHILL  COUNTY. 

Sixteen  mines  in  Churchill  Coimty  in  1908  produced  2,090  tons 
of  ore,  containing  2,656.76  fine  ounces  of  gold,  valued  at  $54,020,  and 
265,425  fine  ounces  of  silver,  valued  at  $140,675,  a  total  of  $105,505. 
The  ore  also  carried  5,212  pounds  of  copper,  valued  at  $688,  and  1,600 
pounds  of  lead,  valued  at  $71,  which  made  the  combined  value  of 
all  the  metallic  product  of  the  county  for  the  year  $196,354.  This 
was  only  a  little  more  than  one-third  of  the  total  value  for  1907,  and 
represented  a  decrease  of  $388,643  in  total  value,  of  which  $97,460 
was  in  gold  and  $291,942  was  in  silver. 

Siliceous  ores  furnished  the  entire  gold  output  and  all  of  the  silver 
production,  except  $45,  which  was  won  from  lead  ores.  Of  the  16 
producing  mines,  9  produced  less  than  $1,000. 

Boyer  district, — The  American  Nickel  Company,  operating  in  the 
Boyer  or  Table  Mountain  district  in  the  northeastern  part  of  the 
county,  continued  development  work. 

Eaglemlle  or  Hot  Springs  district. — ^This  district  lies  just  south  of 
Fairview,  near  the  Esmeralda  County  line.  A  small  shipment  of  ore 
was  made  from  the  Harry  Mann  and  Maine  mines,  which  are  devel- 
oped by  a  90-foot  shaft  and  a  450-foot  tunnel.  Development  work 
on  the  property  of  the  Eagle  Mining  Company  consists  of  about 
7,000  feet  of  tunnels,  shafts,  drifts,  and  stones.  The  Prince  Albert 
mine,  the  Olive  mine,  and  a  number  of  small  properties  were  being 
developed  during  the  year. 

Eastgate  district. — The  Eastgate  district  lies  about  24  miles  due 
east  of  Fairview,  on  the  western  slope  of  the  Desatova  Mountains, 
and  witliin  a  few  miles  of  the  Lander  County  line,  ^me  silver  ore 
was  shipped  during  1908  from  the  Northern  mine,  which  is  devel- 
oped by  a  123-foot  shaft  and  a  500-foot  timnel. 
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Fairview  district — From  this  district  operators  of  4  mines  shipped 
1,521  tons  of  crude  ore  to  the  smelters  during  1908,  which  carried 
$43,771  in  gold  and  $97,304  in  silver,  in  addition  to  a  small  lead  con- 
tent, valued  at  $71,  making  the  total  value  of  the  metallic  product 
$141,146,  or  almost  three-fourths  of  the  total  for  Churchill  County, 
yet  this  was  equal  to  only  one-fourth  of  the  total  value  of  the  out- 
put of  1907  from  this  district.  A  falling  off  in  the  production  from 
the  Nevada  Hills  Mining  Company  accounted  for  most  of  the  de- 
crease. This  company  operatea  its  mine  the  entire  year  and  slupped 
the  ore  to  the  smelters  at  Salt  Lake.  The  shaft  was  sunk  210  leet 
deeper,  to  a  depth  of  420  feet,  and  about  3,000  feet  of  tunneling  and 
drifting  was  done  during  1908.  The  Fairview  Eagle  Mining  Com- 
panv's  ore  carried  nearly  four  times  as  much  value  in  sDver  as  in 
gold;  the  shipments  from  the  other  mines  of  the  district  averaged 
about  $2  in  silver  to  $1  in  gold.  This  company  was  active  the  entire 
year  and  did  approximately  1,220  feet  of  development  work.  The 
mcline  shaft  was  200  feet  deep  at  the  end  of  the  year.  The  Ea^le  Nest 
Fairview  Company  also  shipped  in  1908.  The  mine  of  the  Cyclone 
Mining  Company  was  idle  during  1908.  On  the  Ridge  mine  of  the 
Dromedary  Hump  Mines  Company  leasing  companies  were  at  work. 
The  total  development  work  at  the  end  of  the  year  included  5  shafts, 
aggregating  925  feet,  and  600  feet  of  tunnels  and  crosscuts.^  The 
Day  mine  and  the  Highland  Chief  were  developed.  At  the  Fairview 
Central  mine  the  tunnel  was  extended.  The  Mispah  mine  is  de- 
veloped by  a  280-foot  shaft,  a  450-foot  tunnel,  and  800  feet  of  drifts, 
crosscuts,  and  raises.  The  Nevada  Fairview  Mining  Company,  the 
Nevada  East  Extension  Mining  Company,  and  the  Pittsburg  Fair- 
view  Mining  Company  continued  development,  and  similar  work  was 
in  progress  at  the  Reliance  Nevada  Fairview.  The  Fairview  Con- 
solidated Mines  Company  did  not  operate  last  year.  Development 
work  on  the  Wyoming-Fairview  mines  included  a  212-foot  mcline 
shaft,  vrith  drift  and  crosscut. 

Jessup  district, — ^Jessup  is  a  new  district  in  the  north  central  part 
of  Churchill  County,  about  35  miles  south  of  Lovelock.  Small  snip- 
ments  of  gold-bearing  ore  were  made  during  1908  by  the  Stewart 
Mining  Company  and  from  the  Gold  King  group.  The  Jessup  Mines 
Company  had  3  sets  of  lessees  working  during  1908.  The  White 
Canyon  Gold  Mining  Company  deepened  its  shwt. 

Whiteplains  district, — Whiteplains  is  situated  about  5  miles  west 
of  Huxlev,  a  station  on  the  Southern  Pacific  Railroad.  Smelter  ship- 
ments oi  gold-bearing  ore  were  made  from  the  Desert  Queen  mine, 
which  was  active  throughout  the  year.  At  the  Hawskins  and 
Hunter  group  there  is  a  210-foot  incline  shaft. 

Wonder  district. — Six  producing  mines  in  1908  won  $7,486  in  gold 
and  $41,969  in  silver  from  408  tons  of  ore.  This  production  was 
nearly  three  times  as  large  as  that  of  1907,  which  was  derived  from  3 
mines.  The  Jack  Pot  Consolidated  Mining  Company  was  the  heaviest 
shipper  from  this  district  in  1908.  The  developments  at  this  property 
consist  of  a  310-foot  shaft  and  600  feet  of  tunnel  work.  ^  Shipments 
were  continued  from  the  Nevada  Wonder  mine,  and  during  the  year 
1,150  feet  of  development  work  was  done.  The  Queen  Wonder 
Mining  Company  made  a  shipment  in  1908  and  lessees  began  to  develop 
the  property.     One  small  lot  of  ore  was  shipped  by  the  Vulture 
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Mimiig  CSompanY.  Among  the  nonproducing  owmAnm  of  the'  dis- 
trict were  the  Battleship  Mmmg  CSompany  and  the  Dictator  Mbunff 
Company.  A  600-foot  tmmel  and  700  feet  of  drifts  were  vqKttted 
from  the  Qolden  Dawns  mine. 

WkUedaud  digbriet. — ^The  Nevada  United  Mining  CSompanj  dapped 
a  small  quantity  of  copper  ore  to  the  Salt  Lake  smelterB  ntun  tins 
district.  This  mine  is  developed  bya  2y750-foot  tunnel,  1,400  teei 
of  which  was  driven  during  1908.  The  company  reported  cutting  a 
24*foot  ledge  of  zinc-bearing  ore  at  a  point  1,350  feet  frvMm  the  Mit 
of  the  main  tunnel. 

CLABK  OOX7NT7. 

Clark  CounlT.  formerly  the  southern  half  of  Lincohi  Coun^,  was 
formed  by  divicung  the  latter  county  at  "the  Third  Standard  Arallel 
south  of  the  Mount  Diablo  Base  Line. 

During  1908  the  mines  of  Clark  County  produced  $201,409  in 
precious  metal  values.  There  were  13,653.03  fine  ounces  of  gcdd, 
valued  at  S280.166,  and  21,213  fine  ounces  of  silver,  vahied  at  $11,243. 
In  addition,  tne  mines  of  the  coimty  produced  62,710  pcmniu  of 
copper,  valued  at  $8,279:  766,142  pounds  of  lead,  valued  at  $32,186. 
ana  thc^  entire  zinc  product  of  the  State,  1,116,861  pounds,  vahiea 


at  $62,446.  Twenty-one  mines  produced  66,914  tons  of  ore  < 
of  64,218  tons  of  dry  or  siliceous  ore,  202  tons  of  copper  ores,  701  tons 
of  lead  ores,  and  1,793  tons  of  zinc  ores.  The  siliceous  ores  were  tiie 
source  of  nearly  all  the  gold  and  more  than  half  of  the  silver  output 
of  the  county.  The  remainder  of  the  silver  was  derived  fixmi  lead 
and  copper  ores. 

There  were  28,724  tons  of  ore  sent  to.  gold  and  silver  mills,  from 
which  the  bullion  returns  amoimted  to  $216,199  in  gold  and  $3,146 
in  silver,  an  average  recovery  of  $7.60  per  ton.  Three  thousand  tons 
of  crude  ore  were  shipped  to  the  smelters,  carrying  $11,011  in  gold 
and  $6,426  in  silver,  an  average  of  $5.81  per  ton  m  precious  metal 
values,  in  addition  to  the  base  metal  values. 

The  cyanidin^  of  25,190  tons  of  old  tailings  yielded  $63,966  in  gold 
and  $1,671  in  silver,  an  average  recovery  of  $2.21  to  the  ton. 

BunJcerviUe  district.— FroTa  this  district,  sometimes  called  the  Comer 
King,  the  Nevada  Nickel  and  Copper  Company,  operating  the  Key 
West  mine,  reported  a  shipment  of  ore  carrying  niclkel  and  platinum 
in  addition  to  the  gold,  silver,  and  copper  values.  The  mine  develop- 
ments include  a  300-foot  shaft  and  about  6,000  feet  of  tunnels  and 
crosscuts. 

Crescent  district.— ^o  production  was  reported  from  the  Crescent 
district,  and  but  little  development  work  was  done  during  1908. 
The  Lucky  Dutchman  Mining;  and  Milling  Company  were  drifting 
from  the  bottom  of  their  325-root  shaft.  The  Nippeno  Mining  Com- 
pany carried  on  development  work  till  August.  The  total  woric  is 
about  5,000  feet,  including  a  535-foot  shaft.  The  Oro  Nevada  mine, 
the  Star  and  White  Duck  mines,  and  the  Shreveport  mine  were  de- 
veloped. 

Gold  Butte  district. — This  district  includes  the  territory  in  tiie 
southeastern  comer  of  Clark  County,  which  is  surrounded  by  Vii]g;in 
River  on  the  west,  Colorado  River  on  the  south,  and  the  Arizona  Ime 
on  the  east,  and  extends  north  as  far  as  St.  Thomas.    Reports  re- 
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ceived  by  the  Survey  indicate  increased  activity  in  development 
work  during  1908,  consisting  largely  of  tunnel  driving  for  prospecting 
purposes.  The  Cedar  Basin  Gold  Mining  Company  operates  the 
Hustler  and  the  Crown  groups.  The  Lincoln  Gold  Mining  Company 
began  operations  late  in  1908.  The  property  is  equipped  with  a 
12-ton  amalgamating  and  concentrating  mill.  The  Nevada  Gold 
Butte  Mining  Company,  Ltd.,  the  Southern  Nevada  Copper  Com- 

eany,  the  operators  of  the  Standard  mines,  and  the  Lincoln  Copper 
ompany  reported  tunnel  work. 

Las  Vegas  district, — No  production  was  made  by  the  placer  mines 
in  the  vicinity  of  Las  Vegas,  and  the  lode  mines  m  that  immediate 
section  were  also  idle  throughout  the  year. 

Logan  district, — ^There  was  but  one  small  shipment  of  copper  ore 
from  the  Logan  district  tributary  to  Moapa. 

B2  Dorado  Canyon  district. — ^The  Success  Mining  Company  shipped 
some  ore  to  the  Needles  smelter  from  its  mine  at  Nelson.  The 
metalUc  production  from  this  district  showed  a  very  large  decrease 
as  compared  vrith  the  yield  of  1907,  as  the  operators  were  placing  the 
ore  on  the  dumps  awaiting  the  completion  of  the  150-ton  smelter 
erected  by  the  Santa  Barbara-Searcnlight  Mining  Company.  This 
company  also  developed  the  Rich  Hill  mine  by  700  feet  of  work. 
Considerable  ore  was  extracted  and  hauled  to  the  new  smelter.  The 
El  Dorado-SearchUght  Company  did  not  produce  during  1908. 
Operations  by  the  Fortuna  Gold  Mining  Company  and  at  the  Jennings 
mine  resulted  in  placing  ore  on  the  dump  for  future  treatment.  The 
Wallace  Gold  Mining  Company  reported  development  work. 

SearcJdiaht  district, — ^There  were  52,193  tons  of  ore  treated  from 
the  SearchUght  district  during  1908,  yielding  $271,573  in  ffold, 
$5,768  in  silver,  14,954  pounds  of  copper,  and  44,857  poimds  of  lead, 
with  a  total  value  of  all  metals  of  $281,199.  This  represented  an 
increased  tonnage  and  quantity  of  silver  and  lead  produced,  but  the 
gold  and  copper  output  dimimshed  nearly  one-half;  and  this  decline, 
coupled  with  the  lower  prices  of  silver,  copper,  and  lead,  caused  a 
decrease  of  $217,748  in  tne  total  values  recovered. 

In  1908,  28,724  tons  of  miUing  ore  yielded  bullion  containing 
$215,199  in  gold  and  $3,146  in  silver.  Two  hundred  and  seventy- 
nine  tons  of  smelting  ore  contained  $10,117  in  gold,  and  $1,056  in 
silver  in  addition  to  the  copper  and  lead  content.  The  re-treatment 
of  23,190  tons  of  old  tailings  made  a  further  recovery  of  $46,257  in 
gold  and  $1,566  in  silver. 

The  Homestead  Mining  and  Milling  Company,  operating  the  Duplex 
and  Good  Hope  mines,  reported  a  decreased  output  owing  to  the 
destruction  of  their  mill  and  cyanide  plant  by  fire  on  June  1.  Two 
thousand  feet  of  development  work  was  accomplished  during  the  year. 
The  Quartette  Mining  Company,  the  largast  producer  in  the  county, 
operated  its  Golden  Treasure  and  Copper  King  mines  along  with  tne 
40-stamp  amalgamation  mill  the  entire  year.  The  new  150-ton 
cyanide  plant  was  completed  July  15  and  operated  the  remainder  of 
the  year.  The  company's  development  work  includes  2,035  feet  of 
incline  shafts  and  9,587  feet  of  drifts.  There  were  no  operations 
on  the  Rambler  group. 

The  Searchlight-Parallel  Gold  Mining  Company  sent  ore  to  the 
Cyrus  Noble  Mning  Company's  10-stamp  plate-amalgamation  mill 
for  treatment.    The  mine  is  opened  by  a  500-foot  incline  shaft.    The 
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Cvrus  Noble  Company  now  have  l^SOO  feet  of  drifts  on  various  leveb. 
The  Blackhawk  Consolidated  Mming  Company  continued  develop- 
ment  work.  The  property  is  equii^>ed  with  a  10-stamp  mill  and 
concentrating  tables.  The  Boulder  Mining  and  Milling  Comp«ny 
and  the  New  ESra  Mining  Company  did  several  hundred  met  of  sink- 
ing and  drifting  durii^  1908.  The  New  Era  mine  is  equipped  with 
a  10-fitamp  mill.  The  liew  Tork-Seand^ht  Mines  Company  mstalled 
a  new  hoisting  and  pumping  plant.  The  Searohli^t  Copner'Ckdd 
Minins  Company  contmued  tunnel  woA.  Developments  on  the  prop- 
erty or  the  Santa  Fe  Minine  Company  include  a  245-f6ot  incline  shaft 
ana  2,000  feet  of  drifts  and  laterals.  A  number  of  other  companies. 
which  have  done  considerable  development  work  in  the  past,  reported 
only  assessment  work  in  1908. 

YeUowpine  district. — ^Eleven  producing  mines  in  this  district 
shipped  2,627  tons  of  crude  ore  to  the  smelters,  carrying  $92  in  gold 
ana  $5,326  in  silver  values,  in  addition  to  42,144  pouncb  of  copper, 
720,285  pounds  of  lead^  and  1^115,851  pounds  of  smc.  The  re-treat- 
ment of  tailings  in  this  distnct  added  $7,699  in  gold  and  $106  in 
silver,  making  the  total  value  of  the  mineral  product  of  the  district 
$101,482  for  the  year.  The  zinc-carbonate  ores  of  this  section  were 
the  source  of  the  entire  zinc  output  of  the  State  during  1908. 

Lead  ores  canying  silver  values  were  shipped  to  Salt  Lake  smelters 
from  the  May  group  and  from  the  May  Consolidated  mines. 

During  development  work  the  Ninety-Nine  Copper  Com]>any 
shipped  some  copper  ore.  This  property  is  opened  oy  a  vertical 
shaft  175  feet  deep  and  a  tunnel  approximately  1,000  feet  lon^. 

Harney  Hardy  &  Co.  reported  a  shipment  of  precious  metaTbearing 
copper  ore  from  the  Pilgrim  mine.  The  YeUowpine  Mining  Company, 
operating  the  Rover  group,  shipped  crude  lead  ore  to  Salt  Lake 
smelters  and  zinc  ore  to  li^ansas  smelters,  but  made  no  effort  to  market 
the  mixed  lead-zinc  ores  or  low-grade  ores. 

At  the  Monte  Cristo  mines  nigh-grade  zinc-carbonate  ores  were 

auarried  from  open  pits  and  shipped  crude  to  smelters  at  Gas,  Kans., 
uring  November  and  December  of  1908.  A  shipment  of  high-grade 
lead  ore  was  extracted  in  doing  the  annual  work  on  the  Murphy  mine. 
The  Potosi  Zinc  Lead  Mining  Companjr,  while  developing  the  upper 
levels  of  the  mine,  made  shipments  of  zinc  ore  for  three  months  only 
to  the  smelters  at  Gas,  Kans.  Operations  by  the  Nevadar-Keystone 
Mining  Company  were  confined  to  the  re-treatment  of  old  tailings 
during  1908.  Shipments  of  lead  ores  carrying  some  silver  values 
were  made  from  the  Tam  O'Shanter  mine  and  &om  the  ShenandosJi 
mine,  and  the  operators  of  the  Fifty-six  mine  made  a  shipment  of 
copper  ore. 

Ajiiong  the  developing  operators  were  the  Mobile  Mining  Com- 
pany, the  Kansas-Nevada  Mining  Company,  the  Nevada  Copper 
Company,  and  the  Lucky  Strike  Mining  Company. 

DOUGLAS   COUNTY. 

In  Douglas  County  in  1908,  3  placer  mines  and  2  lode  mines  made 
a  production  of  161.81  fine  ounces  of  gold,  valued  at  $3,345,  and  32 
fine  ounces  of  silver,  valued  at  $17,  or  a  total  precious  metal  output 
of  $3,362.  This  is  almost  double  the  total  value  of  the  metallic  pro- 
duction of  1907,  which  included  a  small  copper  product.  Li  1908 
the  lode-mine  output  was  derived  from  the  Grardnerville  section,  and 
the  Genoa  district  was  the  source  of  the  placer  production. 
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Buckskin  district — ^There  was  no  production  in  the  Buckskin  dis- 
trict in  1908. 

GardnerviUe  district. — In  this  district,  which  includes  the  Red 
Canyon  section,  a  short  test  mill  run  was  made  by  the  Pinenut 
Mines  Development  and  Power  Company  in  its  5-stamp  mill.  The 
company  reported  the  occurrence  of  quicksilver  in  the  ore  mined  in 
1908.  The  operators  of  the  Orpheus  mine  made  bullion  shipments 
during  the  year.  At  the  Aetna  mine,  in  the  Red  Canvon  section,  a 
considerable  tonnage  of  copper  ore  was  placed  on  the  dump.  At  the 
Longfellow  mine  consideraole  development  work  was  in  progress.  A 
total  of  3,000  feet  of  development  work  was  reported,  consisting  of 
shafts  ranging  from  50  to  125  feet  deep  and  tunnels  ranging  from  100 
to  500  feet  long.  A  light  7-stamp  concentration  and  pan-amalgama- 
tion mill  is  used  for  test  purposes.  The  Success  Mming  Company 
did  not  operate  its  placers. 

Wellington  section. — Some  activity  was  noted  in  the  portion  of 
Douglas  County  just  west  of  and  across  the  county  from  Wellington, 
where  copper  ores  have  been  found.  The  Poco  Tempo  Mining  Com- 
pany was  operating  in  the  Silver  Glance  Mining  district.  The  prop- 
erty is  equipped  with  a  5-stamp  mill. 

ELKO  COUNTY. 

Mine  production  of  metals  and  their  ores  in  Elko  County ^  Nev.t  in  1907  and  1908. 


Metal. 

1907. 

1908. 

Increase  (+)  or  de- 
crease (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Silver do.... 

Copper pounds. . 

Lead do 

Zinc do... 

7,046.79 
34,464 
164,692 
137,795 
38,735 

$145,670 

22,746 

32,918 

7,303 

2,285 

8,921.27 
47,480 
130,197 
478,881 

$184,419 
25,164 
17,186 
20,113 

+  1,874.48 
+    13,016 

-  34,395 
+  341,066 

-  38,736 

+$38,749 
+    2,418 

-  15,732 
+  12,810 

—  2,285 

Total  value 

210,922 

246,882 

+  35,960 

Ore  output short  tons. . 

42,531 

04. 96 

26.438 

09.30 

-    16.093 

+   04.34 

o  Value  per  ton,  placer  product  excluded. 

The  total  value  of  the  metallic  output  of  Elko  County  was  $246,882, 
a  gain  of  $35,960  as  co^lpared  with  the  returns  for  1907.  Nearly 
three-fourths  of  this  total,  or  $184,419,  was  in  gold,  which  was  an 
increase  of  $38,749  over  the  gold  production  of  1907,  and  was  largely 
accounted  for  in  the  production  from  Gold  Circle.  The  silver  product 
made  a  proportionate  gain  of  47,480  fine  ounces,  valued  at  $25,164. 
The  lead  product  showed  a  great  increase  to  a  total  of  478,881  pounds, 
valued  at  $20,113.  This  gain,  as  well  as  the  increased  silver  product, 
was  largely  due  to  greater  activity  in  the  Tecoma  district.  A  slightly 
decreased  quantity  of  copper  was  shipped.  No  zinc  output  was 
reported  for  1908. 

There  were  26,438  tons  of  ore  treated  in  1908,  or  16,093  tons  less 
than  in  1907;  but  in  1907  there  were  milled  13,215  tons  more  of  old 
tailings,  which  were  low  in  value  and  reduced  the  average  value 
per  ton. 

In  1908  there  were  20,167  tons  of  crude  ore  milled  in  Elko  Coimty, 
yielding  $149,689  in  gold  and  $2,849  in  silver,  an  average  value  of 
$7.56  per  ton  in  precious  metals  recovered  as  bullion.     (2  crude  ore 
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1,771  tons  were  shipped  to  the  smelters,  which  yielded  S123M  in 
gold  and  $15,959  in  suver,  in  addition  to  the  copper  and  lead  values. 
This  was  an  averajge  of  $16.27  per  ton  recoverea  in  precious  metals 
or  $37.33  per  ton  in*  all  metals.  There  were  32  mines  reporting  pro- 
duction in  Elko  Ciounty  in  1908,  including  3  placers.  Or  the  29  aeep 
mines,  classed  by  their  chief  products,  there  were  11  gold,  3  silver,  6 
copper,  3  lead,  3  gold  and  silver^  and  4  silver-lead  mines. 

During  the  year  1908  the  mmes  of  Aura  district  produced  S3,303 
in  gold  and  $6^285  in  silver  from  246  tons  of  ore,  approximately  three- 
fourths  of  which  was  milled.  The  operators  of  tne  Jack  Pot  miae 
made  a  test  mill  run  during  1908  in  addition  to  shipments  to  the 
smelter  on  ore  extracted  mainly  in  doing  development  work.  A 
small  shipment  of  rich  silver  ore  carrying  small  gola  values  was  sent 
to  the  smelter  from  the  Big  Four  mine.  Gold  values  predominate 
at  the  Aura  King  mine,  whicn  is  equipped  with  a  6-stamp  mill.  SVcm 
the  Astor  eroup  and  the  Blind  CSreoIe  and  the  Diana  mines  develop- 
ment worK  was  reported.  The  Denver  Nevada  Consolidated  Gold 
Mining  Company  was  constructing  a  ditch  to  its  placer  holdinss. 
Development  work  was  done  on  the  Double  Ea^  group  and  on  une 
B\ill  Run,  Maggie,  Weston,  and  Virgo  mines. 

Charleston  section. — ^Development  work  was  reported  from  2  mines 
near  Charleston,  approximately  20  niiles  east  of  Mountain  City. 
The  claims  of  the  New  York-Nevada  Mining  Company  are  opened  by 
a  1,500-foot  tunnel,  and  the  Black  Warrior  mine  is  developed  by  a 
600-foot  tunnel  and  a  vertical  shaft  120  feet  deep.  The  surfaoe 
equipment  of  the  latter  includes  a  S-stamp  amalgamation  mill  run 
by  water  power. 

Carlin section— A  number  of  small  outputs  were  reported  from  the 
mines  in  the  region  about  Carlin,  aggregating  $1,554  in  total  value, 
of  which  more  than  half  was  won  from  placers.  A  few  shipments 
were  made  from  the  Big  Six  mine,  on  which  2  incline  shafts  have 
been  sunk. 

Contact  district, — A  shipment  of  copper  ore  carrying  silver  was 
made  during  1908  from  the  Hanks  copper  mine,  which  is  opened  by 
a  160-fo()t  incline  shaft.  No  shipments  were  reported  by  the  Salmon 
River  Mining  Company. 

DoU^  Varden  district. — Shipments  were  reported  from  2  mines  in 
the  Dolly  Varden  district  in  the  southeastern  comer  of  Elko  County. 
The  operators  of  the  Victoria  mine,  the  principal  producer,  shipped 
only  tne  higher  grade  of  copper  ore.  The  Dolly  Varden  Copper  Com* 
pany  did  not  operate  in  1908.  Silver-lead  ores  carrying  some  copper 
was  shipped  from  the  Austin  mine  to  the  smelters. 

Centennial  and  Vandusen  districts, — Reduced  returns  were  reported 
from  these  sections.  In  the  Centennial  or  Edgemont  distnct  the 
Montana  Mining  Company,  operating  the  Lucky  Girl  group,  made 
the  largest  production  of  any  mine  in  the  county.  The  property  is 
equipped  with  a  20-stamp  amalgamation  mill,  with  Frue  vanners, 
and  c^^anide  and  slimes  treatment  plants.  This  mine  has  been  in 
operation  for  approximately  ten  years.  Development  work  was 
done  on  the  Midas  mine. 

In  the  Vandusen  or  Mountain  City  district  the  Protection  mine  is 
developed  by  an  800-foot  tunnel  and  is  equipped  with  a  lO-stamp 
plate-amalgamation  mill  with  2  concentrating  tables.  A  1,360-foOi 
tunnel  opens  the  Nelson  mine  to  a  depth  of  550  feet. 
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Gold  Circle  district. — In  1908  the  new  Gold  Circle  district  became 
a  factor  in  the  gold  output  of  Elko  County.  From  245  tons  of  ore 
from  6  mines  $36,561  in  gold  and  $621  in  silver  values  were  extracted. 
The  average  value  per  ton  of  ore  sent  to  smelters  was  about  $160. 
Only  the  best  ore  was  shipped  owing  to  the  cost  of  wagon  haul  to  the 
railroad,  the  lower  grades  being  reserved  for  treatment  at  local  mills 
which  were  being  erected  during  1908.  Considerable  development 
work  was  done  in  the  district  during  the  year  by  lessees,  who  opened 
bodies  of  milling  ore  reported  to  average  from  $8  to  $30  per  ton.  Com- 
pany work  was  confined  to  two  or  three  properties.  The  Esmeralda 
mine  was  developed  by  lessees  by  means  of  a  500-foot  tunnel  and  a  300- 
foot  shaft.  Developments  at  the  Gold  Circle  Crown  mine  include  a 
vertical  shaft  240  feet  deep  and  2  tunnels,  respectively,  560  and  440 
feet  long.  At  the  Queen  mine  a  portion  of  the  ore  was  sent  to  the 
smelter  and  some  crushed  ore  was  handled  in  a  crude  rocker.  The 
ore  was  extracted  through  a  short  tunnel.  Development  work  on 
the  holdings  of  the  Rex  Alines  Company  includes  a  vertical  working 
shaft  100  teet  deep  and  1,075  feet  of  drifts  and  crosscuts.  The  Gold 
Circle-St.  Paul  Mining  Company  reported  one  smelter  shipment  and 
500  feet  of  development  work.  The  Gold  Circle-Elko  Prince  Mining 
Company  extracted  some  ore,  but  stored  it  until  the  custom  mill 
should  be  completed. 

Railroad  district, — ^From  the  Railroad  or  Bullion  district,  southeast 
of  Palisade,  4  mines  shipped  to  smelters  649  tons  of  ore  containing 
metaUic  values  as  follows:  Gold,  $965;  silver,  $5,309;  copper,  $8,887: 
and  lead,  $3,137 — a  total  of  $18,298,  and  an  average  value  in  all 
metals  of  $28.19jper  ton. 

The  Nevada  Bimker  Hill  Mining  Company  made  a  shipment  of 
slag  from  their  old  smelter  dump  in  addition  to  the  regular  produc- 
tion of  silver-lead  ore  carrying  copper  and  zinc.  Only  about  a  third 
of  the  ore  extracted  was  sent  to  smelters.  The  mine  is  developed 
by  a  600-foot  vertical  shaft  and  approximately  2  miles  of  tunnels  on 
5  different  levels.  The  Sweepstakes  mine,  which  is  developed  by 
tunnels,  was  operated  during  the  year  by  the  Delmas  Copper  Com- 
pany. Individual  operators  also  sent  out  small  test  shipments  from 
this  section  during  the  year. 

Ruhy  VaUey  district. — Ruby  Valley  is  in  the  south-central  part  of 
the  county,  on  the  east  slope  of  the  Kuby  Mountains.  The  National 
Development  Company,  operating  the  Friday  mine,  made  a  few  ship- 
ments of  lead  ore  to  the  Utah  smelters. 

Spruce  Mountain  district. — The  Spruce  Mountain  Copper  Mining 
Company  was  the  sole  producer  of  this  district  during  1908.  The 
Black  Forest  Mining  and  Smelting  Company  extracted  silver-lead 
ore  in  1908,  but  it  was  stored  to  be  smelted  in  the  company's  30-ton 
lead  blast  furnace  during  1909.  Development  work  comprised  a 
tunnel  1 , 1 00  feet  long  and  about  6 ,000  feet  of  other  workings.  Neither 
the  Keystone  nor  the  Monarch  mines  produced  in  1908. 

Tecoma  district. — The  metallic  product  of  this  district  increased 
over  sixfold  as  compared  with  that  of  1907.  Shipments  consisted  of 
lead  ores  carrying  some  silver  and  small  copper  and  gold  values  and 
were  made  from  3  mines.  The  Jackson  group,  located  10  miles  north- 
east of  Tecoma,  was  the  largest  producer  and  was  operated  the  entire 
year;  the  underground  developments  are  not  extensive.  The  Argyle 
mine  was  operated  part  of  the  vear.  The  ore  is  found  at  surmce. 
A  small  shipment  was  reported  n*om  the  Cleveland  mine  for  1908. 
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Ikuearara  district.— A  considerable  tonnage  of  tailiDn  ware  treated 
during  August,  September,  and  Octoberi  1008,  in  the  McEemde  100- 
ton  cyanicte  plant.  The  Tuscarora  Nevada  Ifines  Conmany  did  noi 
work  during  1908.  The  Hydraulic  Mining  and  Milling  Company  did 
not  begin  to  operate  its  placer  mine  until  1909. 

ESMBBALDA  COUKTT. 

I 

MinsproduMmii/metaU  and  their  wt$  in  Enner^^  1907midl908, 
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•ValospcrtQii. 

The  total  value  of  the  metallic  production  of  Esmeralda  County  in 
1908  amounted  to  $6,246,597,  or  $2,378,867  less  than  in  1907  and 
$1,046,946  less  than  in  1906.  This  very  large  falling  off  was  due  to 
the  decrease  of  $2,548,547  in  value  of  gold  output  occasioned  by  a 
reduced  yield  from  the  mines  at  Oold^d.  Much  more  silver  was 
mined  in  Esmeralda  County  in  1908  than  in  the  previous  year,  and 
the  total  value  of  $232,452  was  an  increase  of  $165,271,  (Uie  to  the 
shipments  from  the  new  producing  camps  of  Lucky  Boy,  Lone 
Mountain,  Homsilver,  and  Rawhide.  The  first  three  of  these  dis- 
tricts were  silver-lead  producers  and  were  also  chiefly  responsible  for 
the  large  increase  in  the  lead  output. 

Esmeralda  County  continued  to  rank  first  among  the  counties  of 
Nevada  as  a  producer  of  gold,  but  in  1908  it  was  surpassed  by  Nye 
County  in  the  total  values  won  from  all  metals.  Seventv-six  mines, 
operating  in  22  districts  in  this  county,  mined  208,421  snort  tons  of 
ore,  of  which  206,935  tons  were  siliceous,  96  tons  were  copper,  and 
1,390  were  lead  ores.  The  siliceous  ores  were  the  source  of  almost 
the  entire  gold  product  and  of  nearly  43  per  cent  of  the  silver  output. 
The  lead  ores  furnished  only  181.31  fine  ounces  of  gold,  but  250,085 
fine  ounces  of  silver,  or  more  than  57  per  cent  of  tne  production  of 
this  metal,  were  won  from  this  class  of  ore,  which  composed  less  than 
7  per  cent  of  the  county's  total  tonnage.  Copper  ores  yielded  but 
small  returns  in  gold  and  silver,  and  only  a  nominal  output  was 
reported  from  the  placer  mines  of  the  county. 

Bullion  returns  rrom  144,676  tons  of  ore  sent  to  gold  and  silver 
mills  showed  production  valued  at  $2,064,257  in  gold  and  $18,830  in 
silver,  a  total  of  $2,083,087  for  both  metals,  and  an  average  recovery 
valued  at  $14.40  per  ton.  From  this  ore  307  tons  of  concentrates 
were  produced,  wliich  carried  $18,218  in  gold  and  $1,404  in  silver 
values,  or  an  average  value  of  $63.91  per  ton  in  both  metals.  Thus 
the  144,676  tons  of  milling  ore  yielded,  from  bullion  and  concentrates, 
a  total  valued  at  $2,082,475  in  gold  and  $20,234  in  silver,  or  a  total 
average  value  of  $14.53  per  ton. 
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There  were  also  61,110  tons  of  crude  ore  shipped  to  smelters  from 
Esmeralda  County  in  1908,  valued  at  $3,877,099  in  gold  and  $211,775 
in  silver,  contaimng  in  addition  32,500  pounds  of  copper,  valued  at 
$4,290,  and  590,119  pounds  of  lead,  valued  at  $24,785,  or  a  total  value 
in  all  metals  of  $4,117,949.  The  crude  ore  treated  at  smelters  there- 
fore averaged  $63.44  per  ton  in  gold,  $3.47  per  ton  in  silver,  $66.91 
per  ton  in  gold  and  silver,  and  $67 .39  per  ton  in  all  metals.  The  re-treat- 
ment of  2,635  tons  of  tailings  gave  an  additional  recovery  of  $24,313 
in  gold  and  $439  in  silver. 

Aurora  district. — The  production  from  Aurora  district  was  approxi- 
mately the  same  as  in  1907,  and  the  mine  of  the  J.  S.  Cain  Consoli- 
dated Gold  Mining  Conrpany  continued  to  be  the  only  producer  of 
any  importance.  All  of  the  ore  from  this  mine,  except  one  small 
shipment,  was  treated  in  the  company's  20-stamp  mill  in  1908.  The 
Aurora  Esmeralda  Mining  Company  purchased  all  of  the  holdings  of 
the  California  Exploration  Company.  The  Del  Monte  Cyanide  Com- 
pany was  idle  throughout  the  year,  and  the  property  was  sold  to  the 
owner  of  the  Golden  Fleece  mine,  at  Fletcher,  5  miles  northeast  of 
Aurora.  At  the  Summit  group  a  tunnel  was  being  driven  to  crosscut 
the  ledge. 

Bovard  district — See  Rawhide  district. 

Buena  Vista  district. — ^A  slightly  increased  production  was  reported 
from  the  Buena  Vista  or  Oneota  district,  which  is  on  the  Carson  and 
Colorado  Railroad  about  10  miles  east  of  the  California  line.  The 
year's  shipments  consisted  of  109  tons  of  ore,  carrying  $973  in  gold, 
$3,319  in  silver,  a  small  quantity  of  copper,  and  approximately  27,000 
pounds  of  lead,  with  a  total  value  for  all  metals  of  $5,523.  Ore  from 
the  Brownie  mine  was  shipped  to  the  Sodaville  mill,  which  is  a 
5-stamp  plate-amalgamation  plant.  Development  work  at  the 
Brownie  mine  was  carried  on  during  part  of  1908.  Increased  ship- 
ments of  silver-lead  ore,  carrying  small  gold  and  copper  values,  were 
made  from  the  Indian  Queen  mine  by  the  Phoenix  Mining  and  Alilling 
Company.  The  operators  of  the  Nellie  Maymine,  at  Basalt,  also 
shipped  silver-lead  ore  to  the  smelters.  The  White  Mountain  Mining 
and  Milling  Company  operated  the  Tip  Top  group  throughout  the 
year.  Some  high-grade  ore  was  sacked  for  snipment,  but  the  milling 
ore  was  placed  on  the  dump.  The  mine  is  developed  by  about  900 
feet  of  tunnels,  drifts,  and  snafts. 

Cuprite  district. — See  Hornsilver  district. 

The  following  table  shows  the  production  of  metals  and  ores  in  the 
Goldfield  district  in  1908: 

Mine  producticm  of  metals  and  their  ores  in  Goldfield  district ^^  Nev.,  in  1907  and  1908. 


Metal. 

1907.                                   1908. 

Increase  (+)  or 
decrease  (-). 

Quantity. 

Value.     !  Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces. . 

Silver do.... 

Copper pounds.. 

406,756.16 
71,710 

$8,408,396 
47,329 

236,082.14 

30,823 

1,606 

$4,880,251 

16,336 

212 

-170,674.02 
-        40,887 
+          1,606 

-$3,528,145 
-        30,993 
+             212 

Total  value 

8,455,725 
6  83.61 

4,896,799 
6  55.55 

-  3,658,926 

Ore  output short  tone. . 

101, 136 

88,152 

-        12,984 

-       628.06 

a  For  the  geology  and  mining  industry  of  Goldfield,  see  Ransome,  F.  L.,  The  geology  and  ore-deposits 
of  Goldfield,  Nev.:  Prof.  Paper  U.  S.  Qeol.  Survey  No.  66, 1909. 
6  Value  per  ton. 
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The  value  of  the  gold  production  from  the  Goldfield  district  in  1908 
was  $4,880,251,  which  was  less  by  $3,528,145,  or  42  per  cent,  than 
that  of  1907.  Likewise  the  silver  output  of  30,823  line  ounces  in 
1908  was  40,887  ounces,  or  over  57  per  cent  smaller  than  in  19<i7. 
In  1908  a  small  copper  product  was  mined  in  the  district. 

The  total  value  of  all  metals  produced  in  the  district  in  19<)8  was 
$4,896,799,  a  decrease  of  $3,558,926  in  value  as  compare<i  with  that 
of  1907.  This  makes  the  district  take  second  place  to  Tononah  in 
total  value  of  all  metaLs  mined  in  1908,  but  it  still  retains  the  lead  as 
a  eold  producer  by  a  wide  margin. 

Twenty-three  mines  in  1908  produced  88,152  tons  of  ore,  with  an 
average  value  of  $55.55  per  ton.  All  except  two  small  shipments  ot 
copper  ore  would  be  classed  as  siliceous  ore.  There  were  $1  .OH4.479 
in  gold  and  $2,810  in  silver  won  from  30,003  tons  of  ore  treate<i  at 
gold  and  silver  mills,  an  average  recovery  of  $36.24  per  ton.  From 
this  ore  298  tons  of  concentrates  were  produced,  carrying  $16,552  in 
gold  and  $99  in  silver  values,  an  average  value  of  $55.87  per  ton. 
Thus  there  was  a  total  average  recovery  of  $36.79  per  ton  from  ores 
sent  to  mills.  The  58.025  tons  of  crude  ore  shipped  to  smelters  car- 
ried $3,775,195  in  gold,  $13,427  in  silver,  and  $212  in  copoer  values, 
an  average  value  of  $65.30  per  ton.  There  was  also  a  eold  saving  of 
$4,025  from  the  re-treatment  of  old  tailings  in  the  fustrict  during 
1908.  It  will  be  seen  that  with  the  advent  of  milling  operations  on 
a  moderate  scale  in  the  district  the  grade  of  ore  treated  at  the  mills 
dropped  from  $44.90  per  ton  in  1907  to  $36.79  in  1908,  and  likewise 
along  i^ith  diminished  smelter  shipments,  the  average  value  per  ton 
of  ore  smelted  fell  from  $91.86  per  ton  to  $65.30  per  ton.  The  fol- 
lowing table  furnishes  a  summary'  of  these  changes  noted  in  methoils 
of  treatment  of  (loKliield  ores: 
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During  1908  the  tendency  to  return  to  company  work  in  the  opera- 
tion of  the  mines  of  the  district  was  more  nrmly  estabUshed.  But 
few  new  leases  of  importance  were  granted  during  the  year,  and  as  a 
rule  only  ground  in  the  improven  or  outlying  districts  was  open  to 
lessees. 

The  great  Goldfield  Consolidated  mines  are  lai^ely  responsible  for 
the  decreased  output  of  the  district  in  1908,  as  the  total  value  of  their 
output  for  that  year  was  but  little  more  than  two-fifths  as  lai^e  as 
in  1907.  This  decrease  resulted  not  from  any  falling  off  in  avanable 
resources  at  their  various  mines,  but  in  accordance  with  the  com- 
pany's plans  as  shown  by  the  following  quotation  from  the  president's 
printed  annual  report  for  the  year  ending  October  31,  1908: 

**  During  the  year  the  mines  of  your  company  have  produced 
32,755.82  tons,  having  an  average  gold  value  or  $41.50  per  ton;  and 
12,254  tons  of  second  class  ore,  wmch  was  placed  on  reserve  dump, 
carrying  an  average  value  of  $7.76  per  ton. 

'^Tlie  Combination  20-stamp  mill  treated  28,473.47  tons  containing 
$1,145,157.76,  or  $40,218  per  ton.  Leasers  operating  on  your  prop- 
erty during  the  year  produced  25,539.66  tons,  contaimng  $945,196.01. 
or  $37.01  per  ton;  in  all,  70,549.48  tons,  of  a  gross  value  or 
$2,400,191.62.  This  production,  relatively  small  when  viewed  in  the 
liglit  of  the  company  s  facilities,  it  will  be  borne  in  mind,  was  due  to 
the  fact  that  only  the  Combination  mine  and  mill  were  in  operation. 
Your  board  of  directors  deemed  it  advisable,  owing  to  exorbitant 
freight  and  smelter  charges,  to  suspend  all  shipments  of  ore  and  await 
the  completion  of  the  new  mill.  Consequently  no  attempt  has  been 
made  in  the  direction  of  production  beyond  the  capacity  of  the  Com- 
bination mill,  although  development  work  of  magnitude  has  been 
prosecuted.'' 

The  new  100-stamp  amalgamation,  concentration,  and  cyanide 
mill**  was  completed  and  put  into  operation  December  26,  1908, 
and  the  company's  mines  began  producing  again. 

About  38,000  feet  (over  7.2  miles)  of  development  work  was  done 
by  the  Goldfield  Consolidated  Mines  Company  in  1908.  The  com- 
I)any  also  built  a  standard  gage  railway  about  2  miles  in  length, 
with  branches  to  connect  all  the  working  shafts  of  the  company  with 
the  new  mill  and  with  the  railroads  entering  Goldfield.  The  main 
line  was  completed  during  April  in  time  to  be  of  service  in  transport- 
ing materials  and  equipment  to  the  new  mill.  Reservoir  facilities 
for  the  storage  of  1,000,000  gallons  of  water  were  provided  by  means 
of  10  tanks. 

The  Florence  Goldfield  Mining  Company  was  the  largest  producer 
of  the  district  for  the  calendar  year  1908,  a  substantial  increase  being 
reported  as  compared  with  the  company's  output  in  1907.  The 
entire  tonnage  from  the  holding:s  of  the  Florence  Company  was 
Rhipi)ed  to  smelters  during  1908,  but  during  this  i)eriod  the  company 
wa.s  erecting  a  40-stamp  amalgamation  and  concx?ntrating  mill  and  a 
cyanide  plant. 

The  Grohlfield  Daisy  Mining  Company  made  increased  shipments 
to  smelters  and  sank  the  main  shaft  from  the  200-foot  to  the  400-foot 

^i^v^limni  waa  described  in  the  mines  report  tor  Nenida  for  1907  under  title  "Notes  on  the  metal- 
■  *:«fttment  of  Nev»d»  floM  •»<<  -tlvcr  ores. "   Mineral  Resources  U.  S.  for  1907,  U.  8.  Oeol.  Survey, 
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I  crosscuts  were  driven  on  the  SOO-foot  and  400-foot 
pldfietd  Daisy,  and  the  Quartzite  and  Black  Butte 
oh  increased  shipments  were  made,  are  located  in  the 
fiction  of  the  district.  The  Combination  Fraction 
J  operated  throughout  the  year.  The  mine  is  deveJ- 
3al  shaft  612  feet  deep. 

Extension  Mining  Company  has  2  shafts,  one  300  and 
I,  wilivi:  et  deep.     The  production  from  this  property  in  1 908 

was  mine^  2  leasmg  comp aides  operating  on  the  Gold  Wedge 
claim  durinji^  -.  ^.bruary  and  March;  bx  July  tins  chiim  was  purchased 
bv  the  Goldfield  Consolidated  Mines  Company.  The  Goldiield 
Merger  Mines  Company  was  working  the  St.  Ives  and  Velvet  mine^ 
during  the  last  half  of  1908.  The  Butte  Boys  Consolidated  Mining 
Company  has  a  double  compartment  shaft  300  feet  deep  and  315  feet 
of  crosscuts.  There  were  sf^vpral  fvt.li/^r  small  producers  but  none  of 
any  particular  moment;  in        :  companies  made  a  production 

of  over  $30,000  in  the  Goldut^iJ  ■-     in  1908. 

The  Atlanta  Mines  Company  lafts  varying  from  100  to  585 

feet  in  depth.     Forty  per  cent  ^^»  ^velopment  work  was  done  in 

1908  by  lessees.  The  Albemarle  ^uie  is  opened  by  a  315-foot 
shaft.  The  Florence  Extension  Minhjg  Company  has  a  650-foot 
shaft  with  1,800  feet  of  laterals  on  4  levels.  The  Gold  Button  Mining 
Company  clid  100  feet  of  shaft  sinking  toward  the  end  of  the  year. 
The  Goldfield-C.  O.  D.  Company  carried  on  development  work 
through  the  shaft  of  the  Gold  Bar  Mining  Companv.  Lesseps  sank 
the  shaft  200  feet  and  did  several  hundred  feet  of  drifting  for  the 
Goldfield-Silver  Pick  Mining  and  Milling  CV)mpany.  Tlie  Desert 
Rose  mine  is  developed  by  2  shafts,  respective]  v  300  and  150  feet  deep, 
ami  by  2,000  feet  of  levels.  The  Blue  Bell  Mining  Company  has  a 
.^SO-fuot  shnh  and  the  BnntJi  Gold  IMiiiing^  Companv  h»^  h  4iHl-(iu^i 
shaft  and  about  3,000  feet  of  other  development  work.  Lessees  weie 
operating  at  both  mines. 

Gold  Mountain  district, — The  Gold  Mountain  or  Thorpe  district 
lies  in  the  extreme  southern  comer  of  Esmeralda  CJounty  near  the 
railroad  station  of  Bonnie  Claire  which  is  in  Nye  County.  Prodne- 
tion  was  reported  from  3  mines  during  1908.  The  Bomiie  daiie 
Mining  and  Milling  Company  did  not  operate  the  mine  but  shipped 
the  concentrates  produced  in  1907.  The  mine  is  equipped  with  a  10- 
stamp  mill  and  cyanide  plant  and  is  developed  by  a  vertical  shaft 
800  feet  deep  and  a  tunnel  1,200  feet  long.  About  2,500  feet  of 
development  work,  consisting  of  tunnels,  dnfu,  wmzes,  and  biu|>tj.. 
have  been  done  on  the  Nevada  Empress  mine,  wliich  was  equinjied 
with  a  Hathaway  mill  in  the  spring  of  1909.  The  Richmond  Gold 
Mountain  Mining  Company  has  about  750 feet  of  tunnels  and  crosscuts, 
Hawthorne  district, — A  small  bullion  pn>duction,  principaHy  in 
gold,  was  reported  from  the  Hawthorne  district.  The  Esmertdda 
Consolidated  Mining  Company  has  a  300- ft  jo  t  shaft  and  is  equipped 
with  a  20-stamp  mill.  The  Chloride  grou|>,  at  Buckley  Camp,  has  & 
550-foot  tunnel,  of  which  about  200  feet  were  driven  in  1908.  Thi* 
Contact  Gold  Mining  Company,  on  Alum  Creek,  and  the  owners  of 
the  Owl  mine,  the  Tatter  opened  by  a  400*foot  incline  shaft,  con- 
tinued development  work.  The  Walker  Lake  Ex]>loration  aniJ 
Development  Company  was  absorbed  by  the  Nevada  Consolidated 
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Mines  and  Selling  Company.  The  development  work  reported 
includes  1,068  feet  of  drifting  and  crosscutting. 

Homsilver  district, — The  fiomsilver  district  lies  26  miles  south- 
southwest  of  Goldfield,  14  miles  southwest  of  the  railroad  station  of 
Cuprite,  and  12  miles  southeast  of  Lida.  Prospecting  was  done  in 
this  district  as  far  back  as  1868.  Its  rocks  are  described  as  being 
*  limestone  and  calcareous  shales  which  have  been  intruded  and  in 
places  more  or  less  metamorphosed  by  masses  of  ^anite.'*" 

During  1908,  586  tons  of  ore  were  mined  in  this  district,  from 
which  $3,517  in  gold  and  $38,625  in  silver  values  were  extracted,  in 
addition  to  a  small  lead  product. 

The  Great  Western  Gold  Mining  Company  was  the  principal  pro- 
ducer in  1908.  The  mine  developments  include  a  300-root  shaft  and 
about  1,000  feet  of  drifts.  Shipments  of  silver-lead  ore,  carrying 
small  values  in  gold,  were  made  from  the  Redemption  mine  in  1908. 
From  the  Frances  Limepoint,  Sunspot,  and  Grand  Central  mines  also 
ore  was  shipped  during  the  year.  The  Marlview  Mining  Company  was 
the  only  producer  from  the  Cuprite  section. 

Klondike  district. — Two  carloads  of  silver-lead  ores,  carrying  some 
gold^  were  shipped  during  1908  from  the  Klondike  district. 

Lida  district, — There  was  a  small  production  from  the  Lida  dis- 
trict in  1908,  principally  in  gold  and  silver  values.  One  shipment 
carried  some  copper  and  lead.  The  Goldfield  Tunnel  and  Mining 
Company  and  the  Lida  Wisconsin  Extension  Mining  Company  were 
absorbed  by  the  Calumet  and  Nevada  Consolidated  Mines  Company. 
The  development  work,  a  good  portion  of  which  was  done  in  1908, 
includes  tunnels,  shafts,  and  drifts  aggregatii^  1,000  feet.  Develop- 
ment work  was  also  done  by  the  Ohio  Lida  Auning  and  Milling  Com- 
pany. The  Lida  Queen  is  an  old  mine,  having  been  worked  twenty-five 
years  ago.  It  is  opened  by  a  250-foot  vertical  shaft ;  the  old  workings 
were  cleaned  out  and  a  10-stamp  mill  and  concentrating  plant  were 
erected.  The  Golden  Silver  Peak  Mining  Company  has  a  200-foot 
shaft.  The  Silver  Crescent  Quartz  and  Placer  Mining  Company  was 
operating  in  the  Tule  Canyon  section.  The  gravel  is  said  to  average 
aoout  15  feet  in  depth. 

Lone  Mountain  district. — ^The  Nevada  Alpine  Mining  Company 
shipped  considerable  silver-lead  ore,  carrying  small  copper  and  gold 
values.  The  Quincy  Mining  Company  also  shipped  silver-lead  ore 
carrying  small  gold  values.  The  mine  is  developed  by  tunnel,  winze, 
and  crosscuts  agOTegating  700  feet.  This  property  has  been  oper- 
ated for  the  last  five  years. 

Lucky  Boy  district. — The  new  silver-lead  camp  of  Lucky  Boy  lies  8 
miles  south  of  Hawthorne,  on  the  old  Bodie  stage  road,  in  sees.  18  and 
19,  T.  7  N.,  R.  30  E.,  Mount  Diablo  meridian,  and  at  an  altitude  of 
about  7,000  feet,  or  approximately  2,600  feet  higher  than  Hawthorne. 
The  ores  are  reported  to  be  principally  argentiferous  galena  and  occur 
in  fissure  veins  in  limestone  and  granitic  rocks,  with  the  best  values 
occurring  in  the  limestone.  Because  of  the  expensive  wagon  haul 
to  the  railroad  station  at  Thome,  all  of  the  ore  is  hand  sorted.  The 
shipping  product  was  said  to  average  from  25  to  30  per  cent  in  lead  and 
up  to  200  ounces  per  ton  in  silver.  Prospecting  beffan  in  the  fall  of 
1907,  and  the  first  shipments  were  made  in  March  of  1908.     The 

a  Bansome,  F.  L.,  The  Hornsilver  distriot,  Nevada:  Btill.  U.  S.  Geol.  Survey  No.  380,  pp.  41-43. 
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entire  production  for  the  year  1908  was  mined  from  the  Moantaia 
King  group,  owned  by  the  Goldfield  Alamo  Mining  and  J^Nitmg  Oom- 
pany.    Tfajs  property  is  opened  bv  a  300-foot  indine  shaft  and  tun- 


nels  and  drifts  ^gregating  1,500  feet. 

ISna,  Sodamue.  and  Santa  Fe  digkiets. — ^The  Marietta  Ifinea  Com- 
pany made  a  small  production  during  1908  from  their  property : 


In  the  Sodaville  section  operators  of  3  small  mines  shipped  lead 
and  gold  ore  to  smelters  durinjg  1908. 

In  the  Santa  Fe  district  (mcluding  the  mines  at  Acme  dtVt  ^ 
Luning,  and  north  of  Mina)  8  mines  produced  2,143  tons  of  ore,  bear- 
ing the  following  metal  values:  Gold,  $14,741 ;  silver,  $1,644;  copper, 
$3^12  and  lead,  $808— a  total  of  $20,406. 

The  Ari2Sona-Nevada  Mining  and  Milling  Company  has  3  groun  of 
claims  at  Luning  on  which  considerable  development  work  naa  oem 
done.  A  carload  of  copper  ore  carrying  gold  values  was  sent  to 
the  smelter. 

The  Blue  Light  Copper  Mining  Company*  also  made  a  trial  shipment 
of  precious  metal-beanngcopper  ores  and  aid  considerabledevdopmeiit 
work  in  1908.  The  main  snaft  is  722  feet  deep.  Only  aasenment 
work  was  done  at  the  Hardscrabble  mine,  but  a  considerable  tonnan 
of  tailings  was  treated  in  the  60-ton  cyanide  plant.  The  Xevaoa 
Lead  mines,  Del  Monte  Ooldfield  Mining  Company,  and  Luning  Om- 
solidated  Mining  Company  were  also  active  dunng  the  year.  fHie 
Luning  Gold  Mines  Syndicate  reported  development  work,  including 
200  feet  of  shaft  sinkmg  and  400  feet  of  tunnel  driving. 

MorUezuma  district. — ^A  few  small  shipments  were  sent  to  the  smelt- 
ers  from  the  Montezuma  district,  whicn  lies  about  7  miles  due  west 
of  Goldfield.  Most  of  the  ore  would  be  classed  as  lead  ore  with  pre- 
cious metal  values  predominating. 

Palmetto  district — Palmetto  lies  about  12  miles  west  of  lada  and 
within  4  or  5  miles  of  the  California  State  line.  A  number  of  small 
shipments  of  lead  ore  bearing  good  precious  metal  values  were  made 
during  1908,  but  most  of  the  mines  were  idle  throughout  the  year. 

Pine  Grove  district — The  total  value  of  the  precious  metal  produc- 
tion from  this  district  was  a  little  less  than  m  1907.  The  Wheeler 
Gold  Mines  Company,  the  principal  producer  in  this  section,  is  located 
on  the  east  Walker  River,  30  miles  southeast  of  Yerington.  Ttie 
mine  is  eauippecl  with  a  5-stamp  amalgamation  and  concentrating 
mill,  and  tlie  development  work,  about  one-half  of  which  was  done  in 
1908,  includes  300  feet  of  incline  shafts,  about  2,000  feet  of  tunneb, 
and  300  feet  of  raises.  The  mine  was  worked  continuously  through- 
out the  year.  The  Mountain  View  mine  is  included  in  this  district  ror 
want  of  a  more  exact  location.  Ore  from  this  mine  was  shipped  to 
the  mills  at  Silver  City.     The  mine  is  developed  by  3  tunneb  aggre- 

fatin^  1 ,100  feet  in  length,  and  2  shafts,  the  deepest  250  feet  in  depth. 
'he  Crabb  mine  is  opened  by  a  tunnel  300  feet  long.  The  properties 
of  the  Nevada  Rockland  Mining  and  Milling  Company  were  idle  during 
19()(S  and  were  taken  over  by  the  Rockland  Syndicate. 

Rawlmie  district. — Nine  mining  companies  made  a  total  productkin 
in  1 908  of  1 ,826  tons  of  ore,  which  yielded  $  1 25,475  m  gold  and  $21 ,714 
in  silver,  or  a  total  value  of  $147,189.  The  average  value  per  ton  was 
$80.01 .  Of  this  output  973  tons  were  treated  in  gold  and  silver  miDs* 
with  a  bullion  recover}'  of  $36,466,  of  which  $31,610  was  in  gold  aaa 
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$4,856  was  in  silver  values,  a  total  average  recovery  of  $37.48  per  ton 
from  mill  ore.  This  ore  was  handled  by  local  mills  and  by  the  Davis 
mill  at  Dayton.  The  853  tons  of  ore  sent  to  smelters  carried  $93,866 
in  gold  and  $16,858  in  silver  values — a  total  of  $110,723,  and  an  aver- 
age yield  of  $129.80  to  the  ton.  As  the  cost  of  hauling  the  ore  to  the 
railroad  at  Fallon  was  $7  per  ton  and  as  the  freight  and  treatment 
charges  ranged  from  $20  to  $33  per  ton,  according  to  the  grade  of  the 
ore,  it  was  profitable  to  send  only  the  higher  grades  to  tne  smelters 
and  await  the  completion  of  the  mills  to  handle  the  rest  of  the  ore. 
The  mining  boom  at  Rawhide  started  early  in  1908,  and  the  first  sub- 
stantial shipments  were  made  in  April,  only  small  test  lots  being  sent 
out  earlier. 

In  the  face  of  the  money  stringency  development  work  progressed 
throughout  the  year.  Very  little  company  work  was  undertaken,  as 
leasing  companies  did  most  of  the  mining  m  1908. 

The  Rawhide  Coalition  Mines  Company  has  8  claims  and  3  fractions, 
or  a  total  of  174  acres  in  the  heart  or  the  district.  Operation^  began 
in  November,  1907,  and  were  carried  on  continuously  throughout 
1908  by  about  25  leasing  companies  on  different  blocks  of  ore.  The 
enpWeer's  report  to  the  company  as  to  the  number  of  feet  of  work 
done  on  the  company's  holdings  up  to  May  1,  1909,  listed  4,984  feet 
of  shafts,  4,147  feet  of  crosscuts,  2,757  feet  of  drifts,  775  feet  of  tun- 
nels, and  413  feet  of  winzes — a  total  of  1 3, 1 76  feet.  Twenty-five  hoists 
were  working  at  that  time.  The  more  important  producers  among 
these  leasing  companies  include  the  Grutt  Hill  Mint  Mining  Com- 

gany,  operating  the  ^'Mint  lease,''  the  Nevada  Rawhide  Gold  Mining 
ompany,  working  the  *^ Miller  lease,"  and  the  Truet  lease  on  Hooli- 
gan Hill.  The  Royal  Tiger  Mining  Company  has  been  developing 
since  March  1 ,  1908,  and  all  shipments  have  resulted  from  shaft  sinting 
and  drifting,  as  no  stoping  was  done.  The  main  incline  shaft  is  450 
feet  deep.  A  large  production  was  also  made  from  the  holdings  of 
the  Rawhide  Queen  Mines  Company,  principally  by  the  Keams  No. 
2  Mining  and  Leasing  Company,  wnicn  reported  development  work 
consisting  of  a  vertical  shait  400  feet  deep  and  about  1,000  feet  of 
drifts.  There  were  several  lessees  shipping  from  the  Rawhide  Rector 
Mines  Company's  property.  The  Regent  oyndicate  mines  sent  soiiie 
ore  to  local  mills.  Five  sets  of  lessees  were  operating  on  the  Bethania 
mines.  One  small  shipment  resulted  from  prospect  work  on  the 
Rawhide  Wonder  Bang  Combination  claims. 

Bovard  section. — This  district  is  just  south  of  Rawhide  district,  and 
almost  a  part  of  it,  but  the  figures  of  production  are  not  included  in 
the  totals  for  Rawhide  given  above.  The  Bovard  Strike  Gold 
Mining  Company,  operating  the  Golden  Pen  mine,  made  the  only 
production  from  this  section.  This  mine  is  opened  by  a  vertical 
shaft  130  feet  deep  and  a  short  tunnel.  The  ore  was  milled  at 
Rawhide. 

Schurz  section. — ^The  Beach  copper  mine  near  Schurz  was  devel- 
oped by  shaft  and  tunnel.     Ore  has  been  stored  on  the  dump. 

Sweetwater  district — One  small  shipment  of  high-grade  silver  ore 
was  made  from  this  district  in  1908.  Development  work  was  carried 
on  throughout  the  year  at  the  Tananak  gold  mine,  which  is  opened 
by  a  1,500-foot  tunnel  and  is  equipped  with  an  8-stamp  amalgamation 
naill  run  by  water  power. 
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Silver  Peak  district. — ^The  production  from  Silver  Peak  district  in 
1908  represents  the  consummation  of  several  years  of  mine  develop- 
ment and  mill  buildingand  places  the  district  second  only  to  Groldfield 
as  a  source  of  gold  in  Esmeralda  County. 

The  Pittsbui^  Silver  Peak  Gold  Mining  Company's  holdings,  which 
include  those  of  the  Mohawk  Alpine  Minmg  Company,  are  developed 
by  tunnels  varying  from  600  to  6,000  feet  in  len^n.  The  surface 
equipment  includes  a  100-stamp  amalgamation  mill  and  a  cyanide 
plant  which  was  completed  in  March,  1908.  In  the  mill  60  stamps 
were  dropping  for  four  months  and  100  stamps  the  remainder  of  tne 
time.  Tne  Silver  Peak  Valcalda  mine  also  contributed  a  substantial 
production  to  the  output  of  this  district  in  1908.  The  surface  equip- 
ment includes  a  10-stamp  amalgamation  mill  with  a  30-ton  cvaniae 
plant,  using  a  tube  mill,  filter  presses,  and  agitators.  The  reduction 
works  were  run  until  the  end  of  October  after  which  only  underground 
development  was  carried  on.  About  600  feet  of  drifting  was  done 
in  1908, 

Silver  Star  district. — ^A  shipment  of  lead  ore,  carrying  precious 
metals  and  a  Bttle  copper,  was  reported  from  the  Silver  Star  district, 
west  of  Tonopah  Junction  and  north  from  Belleville. 

EUREKA    COUNTY. 

Mine  production  of  metals  and  their  ores  in  Eureka  County^  Nev.^  in  1907  and  1908. 


Metal. 

1907. 

1906. 

Decrease  (—). 

Quantitj'.  '    Value. 

1 

Quantity.  1   Value. 

Quantity.  ,    Value. 

Gold fine  ounces. . 

Silver do 

Copper pounds.. 

Lead do 

Zinc do 

1 

8.424.3()  1  $174,147 

•Jo2.S80  1     lt)«.907 

144.82,''>         28.905 

2.1Kr2. 117  1     lo8.r»82 

3.07r>  .             181 

8.  .339. 66     S172,396 

140.651  1      74.492 

79.985         10,658 

2.330.048         97,802 

-  84.70     -  $1,751 
-112,338     —  92.415 

-  64,840      -   18.407 
-662,069      -  ♦KJ.rji 

-  3.076      —         ISl 

Total  value 1 1    r>2K.  7S2 

■     :«5.308 

28.198'     «12.60 

'  —173  474 

Ore  output short  tons  . . 

3(i.3r)8        aU.-A 

-    8,lti0      -    a\M 

a  Value  per  ton. 

The  total  vahie  of  tlie  metal  production  from  Eureka  County  was 
8355,308,  being  but  two-thirds  as  large  as  in  1907.  In  1908  decreases 
were  made  in  the  quantity  and  value  of  each  metal,  as  well  as  in  the 
number  of  tons  mined  and  in  the  average  value  per  ton.  Twentv-two 
deep  mines  (11  more  than  in  1907)  produced  1,474  tons  of  sihVeous 
ore  and  20,724  tons  of  lead  ores  in  1908. 

The  siliceous  ore,  which  constituted  but  a  little  over  5  per  cent  of 
the  total  ore  mined  in  the  county,  yielded  2,410.38  line  ounces  of  gold, 
valued  at  849,951,  and  19,572  tineounces  of  silver,  valued  at  $10,373! 
or  iKMirly  29  ])er  cent  of  the  gold  and  14  per  cent  of  the  silver  product. 

Tiie  lead  ores,  forming  n(»arly  95  per  cent  of  the  total  tonnage, 
wen^  the  source  of  5,923.2S  fine  ounces  of  gold,  valued  ut  $122,445, 
and  of  120,979  line  ounces  of  silver,  valued  at  $64,119,  or  more  than 
71  per  cent  of  the  gold  and  over  <SG  per  cent  of  the  silver  output. 

During  190S  almost  the  entire  tonnage  of  Eureka  Countj-  was 
shi})j)ed  out  to  smelters.  The  i)roduction  from  one  mine  was  handled 
by  a  gold  and  silver  mill  and  that  from  another  mine  was  concentrated. 
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The  smelting  ore  averaged  $6.21  per  ton  in  gold,  $2.66  per  ton  in 
silver,  and  $12.34  per  ton  in  all  four  metals,  m  1908  Eureka  County 
retained  its  rank  as  the  largest  producer  of  lead  amoug  the  counties 
of  Nevada,  with  an  output  of  2,330,048  pounds,  or  over  32  per  cent  of 
the  total  production  of  the  State. 

Eureka  district, — Nearly  the  entire  metaUic  output  of  the  county 
was  mined  in  this  district,  and  a  major  portion  of  tne  production  was 
extracted  from  the  old  Richmond  ana  Eureka  ConsoUdated  mines 
by  the  United  States  Smelting  Company.  The  ore  was  shipped  to 
the  company's  smelting  plant  at  Salt  Lalce  City  and  most  of  it  carried 
gold,  silver,  lead,  and  copper,  averaging  about  $10  per  ton  in  total 
value.  It  was  desirable  chiefly  for  its  fluxing  quaUties.  The  Wind- 
fall mine  was  the  second  largest  producer  of  the  district.  Durinff 
1908  the  ore  was  sorted  and  shipments  carryiug  rather  high  gold  ana 
silver  values  were  sent  to  the  smelter.  The  Eureka  Windf  aU  Mining 
Company,  the  present  owner,  is  erecting  a  cyanide  mill  in  1909  to 
treat  the  lower  grades  of  ore.  The  mine  is  opened  by  an  iucline  shaft 
130  feet  deep.  The  Standard  mine,  operated  by  the  Adams  Hill 
Mining  Company,  is  developed  by  a  270-foot  vertical  shaft.  A  ship- 
ment of  gold-silver-lead  ore  was  made  from  the  Beehive  mine  in  the 
Prospect  section  during  the  year.  The  BuUwhacker  Mining  Company 
shipped  lead  ore  carrying  silver  and  gold  during  part  of  the  year. 
Shipments  from  the  Auro  Cyanide  mine  carried  gold,  silver,  and  lead. 
The  values  in  the  ore  shipped  by  the  Diamond  Mining  Company  were 
about  equally  divided  between  gold,  silver,  and  lead,  while  in  that 
from  the  Excelsior  Mining  Company  the  gold  values  equaled  the 
combined  silver  and  lead  values.  The  Fish  Creek  Wells  mine  was 
operated  part  of  the  year.  There  are  an  inclined  shaft  420  feet  deep 
and  a  300-foot  tunnel  on  the  Laurel  and  Hidden  Jewel  mines.  Lessees 
were  working  the  Phoenix  mine  throughout  the  year  by  means  of  a 
vertical  shaft  500  feet  deep,  and  lessees  also  mined  some  ore  from  near 
the  surface  on  the  Ruby  Pioneer  group.  The  Nevada  Developing 
and  Mining  Company  was  developmg  its  Holly  mine,  which  has  a 
400-foot  vertical  shaft,  200  feet  of  which  were  sunk  in  1908. 

Cortez  district — No  shipments  were  reported  from  the  Cortez 
district.  Development  work  was  done  at  tne  Flagstaff-Cumberland- 
Silver  Cloud  group.  The  Tenabo  Mining  and  Milling  Company 
has  2  main  tunnels  on  the  Garrison  mine,  one  being  5,200  feet  long 
and  the  other  4,580  feet  long. 

Palisade  district — The  Zenoli  Silver  Copper  Company  made  re- 
duced shipments  from  this  section.  The  property,  which  is  located 
6  miles  west  of  Palisade,  is  operated  by  means  of  a  480-foot  tunnel. 
The  Pearl  mine  was  developed,  and  likewise  the  PaUsade-Pittsburg 
mines. 

Maggie  Creek  section. — The  Nevada  Star  Mining  Company  has  been 
carrying  on  development  work  since  1906  at  its  property  on  Maggie 
creek,  north  of  Palisade  and  northwest  of  Carlm.  The  mine  was 
opened  by  an  incline  shaft  264  feet  deep. 

Mineral  UiU  district — The  1900  and  JHecla  mines  were  sold  to  the 
Mineral  Hill  Consolidated  Mines  Company,  but  no  mining  was  done 
in  the  district  during  1908. 
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HUMBOLDT  OOXTNTT. 
Mine  production  qfmetaU  and  their  ore$  in  Humboldt  GMitU||r»  JVSm.,  in  1907  mndl908. 
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a  Value  per  ton,  plaoer  prodnot  exdoded. 

The  total  value  of  the  production  of  metals  from  Humboldt 
County  in  1908  was  $302,994,  or  nearly  two  and  three-fourths  times 
as  much  as  in  1907.  Nine-tenths  of  this  total,  or  $273,227,  was  die 
value  of  the  gold  product,  which  was  almost  four  and  one-half  times 
as  large  as  it  was  m  1907.    The  increase  of  $211,663  in  the  cold  out- 

§ut  and  the  gain  of  8,064  fine  ounces  in  the  quantity  of  suver  pro- 
uced  is  due  to  the  substantiall;;r  increased  production  from  the 
Chafev  and  Seven  Troughs  districts.    The  copper  total  of  54,698 

J)ounas  is  but  a  little  more  than  half  the  production  of  1907  and  results 
rom  reduced' shipments  from  the  Humboldt  district  and  from  the 
Adelaide  district,  near  Golconda. 

There  were  30  producing  lode  mines  in  Humboldt  County  in  1908, 
including  19  ffolci,  8  silver,  1  gold  and  silver,  1  copper,  and  1  silver- 
lead  mine.  Of  the  11, 507  tons  of  ore  mined,  7,845  tons  were  siliceous 
ore,  3,575  tons  were  copper  ores,  and  87  tons  were  lead  ores.  The 
latter  two  classes  were  from  the  mines  about  Golconda,  as  the  ores 
from  the  mines  of  the  other  districts  were  all  siliceous.  Of  the 
county's  gold  production  13,192.69  fine  ounces,  or  over  99.8  per 
cent,  was  won  from  siliceous  ore,  the  combined  yield  from  copper 
ores,  lead  ores,  and  placer  mines  being  only  24.67  fine  ounces.  The 
siliceous  ores  also  supplied  35,128  fine  ounces,  or  89  per  cent  of  the 
silver  production,  but  the  base-metal  ores  fumisheci  a  larger  per^ 
centage  of  the  eilver  than  of  the  gold  totals.  The  increase  in  the 
total  average  value  per  ton  of  the  Humboldt  County  ores  from  $12.79 
in  1907  to  $26.30  in  1908  was  brought  about  by  the  greatly  in- 
creased yield  of  high-grade  ore  from  the  Seven  Troughs  district. 
which  furnished  nearly  one-third  of  the  total  tonnage,  two-thirds  of 
the  gold  output,  almost  one-half  of  the  silver  production,  and  more 
than  three-fifths  of  the  total  value  of  all  metals  in  1908. 

Gold  and  silver  mills  treated  6,086  tons  of  ore  in  Humboldt  Countv, 
with  a  bullion  yield  of  $183,056,  or  an  average  of  $30.08  per  ton  m 
precious  metals,  of  which  the  gold  recovery  was  $178,077,  or  $29.26 
to  the  ton,  and  the  silver  saving  was  $4,979,  or  82  cents  to  the  ton. 
From  this  ore  21  tons  of  concentrates  were  produced,  which  carried 
$3,147  in  gold  and  $203  in  silver,  or  an  average  of  $159.52  per  ton  in 
both  metals.  Thus  the  total  recovery  from  the  6,086  tons  of  crude 
ore  sent  to  the  gold  and  silver  mills  was  $30.63  to  the  ton. 
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The  bulk  of  the  copper  ores  of  the  county  were  sent  to  concentrating 
mills.  The  1,839  tons  of  ore  shipped  to  smelters  contained  $91,552, 
or  an  average  of  $49.78  per  ton,  in  gold,  and  $15,l40,  or  an  average  of 
$8.23  per  ton,  in  silver,  a  total  of  $106,692  in  precious-metal  values, 
and  an  average  of  $58.01  per  ton.  Including  the  base  metals,  the 
crude  ore  sent  to  smelters  during  1908  was  valued  at  $108,358,  or 
$58.92  per  ton. 

Ashaown  district. — ^After  a  year  spent  in  development  work  the 
operators  of  the  Pine  Forest  mines  began  milling  gold  ore  again  in 
1908  in  their  5-foot  Huntington  plate-amalgamation  mill.  These 
mines  are  developed  .by  6  tunnels  which  aggregate  nearly  a  mile  of 
working.  The  Ashdown  Mining  Company  was  also  active,  but  the 
properties  of  the  Nevada  King  Mining  Company  and  the  Vicksburg 
Denio  Mining  Company  were  idle. 

Cliafey  district. — This  new  district  lies  east  of  Mill  City  and  near 
Dun  Glen.  The  Mayflower  mine  made  a  very  substantial  production 
during  1908.  Half  of  the  ore  was  shipped  to  the  smelters  and  the 
remainder  was  treated  in  the  company's  own  mill,  in  which  the  ore  is 
fed  to  a  3-stamp  Merrill  mill,  reground  in  two  6-foot  Huntington 
mills,  and  then  passed  over  amalgamating  plates  and  Wilfley  tables. 
The  mine  is  opened  by  tunnel  and  shaft,  the  workings  aggregating 
800  feet.  Small  shipments  were  made  from  two  other  properties  in 
this  district  during  tne  year. 

Fittina  district. — This  district  Hes  approximatelv  20  miles  northeast 
of  Lovelocks.  There  was  a  large  decrease  in  tne  output  from  the 
district  as  compared  with  that  of  1907.  The  Bonanza  King  mine,  the 
sole  producer  in  1908,  was  operated  for  a  short  time  under  lease.  The 
propertv  is  equipped  with  a  15-stamp  amalgamation  and  concentra- 
tion mill  and  is  opened  by  a  300-foot  vertical  shaft.  The  Bonanza 
King  Mining  Company  has  been  reorganized  as  the  Humboldt  Bang 
Minmg  Company.  Only  the  assessment  work  was  done  on  the  Hum- 
boldt Queen  mine. 

Goldoanks  district. — No  production  was  reported  from  this  district. 
The  New  Mohawk  group  was  being  developed  and  has  been  opened  by 
7  incline  shafts  ranging  up  to  150  feet  in  depth.  Development  work 
was  also  done  on  the  Flusey-Quartette  group. 

Golconda  section  {Adelaide  and  Gold  nun  districts). — The  Adelaide 
mine  was  not  worked  during  the  year,  but  the  Glasgow  and  Western 
Exploration  Company  (Limited)  ran  its  120-ton  concentrating  mill 
at  Golconda  for  six  months  on  ore  mined  previous  to  1908  and  shipped 
less  concentrates  than  in  1 907.  Since  the  copper  values  predominate, 
the  total  value  of  the  product  was  only  about  two-fifths  as  large  as 
in  1907  because  of  the  decreased  price  of  this  metal. 

The  Gold  Run  district  made  an  increased  production,  operators  of 
3  mines  reporting  ore  shipments  during  1908.  The  Nevada  Central 
Mining  Company,  the  only  producer  of  the  district  in  1907,  doubled 
its  output  or  silver-lead  ore,  carrying  small  values  of  gold.  The  Gol- 
conda Gold  Ledge  Mining  Company  shipped  some  gold  ore  to  the 
smelters  from  its  Gold  Ledge  mine,  whicn  was  worked  continuously 
during  the  year.  The  development  work  includes  a  vertical  shaft 
220  feet  deep  and  1,284  feet  of  levels.  The  Leadville  mine  was  oper- 
ated for  six  weeks  in  1908  and  a  shipment  was  sent  to  the  smelters. 
About  1,000  feet  of  development  work  was  continued  at  the  Black 
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Diamond  mine.    The  Nevada  Crown  Mining  Company 
developing. 

HumbwU  distrieC. — ^The  nunes  about  Humboldt  House  made  a 
greatly  reduced  yield  in  1908.  The  Imlay  Mining  Company  was 
active  during  the  entire  vear  and  shipped  some  cru£  ore  to  ssoelteni 
and  to  concentrating  mills.  The  nune  is  opened  by  a  vertical  shaft 
250  feet  deep.  The  Nevada  Superior  Mines  Company's  main  devel- 
opments include  a  300-foot  shaft  and  a  1,400-foot  tunnel.  This  com- 
pany also  operates  the  adjoining  property  of  the  Antelope  Spring 
Minmg  Company. 

Kennedy  district. — ^There  was  no  change  reported  in  the  conditions 
in  the  Kennedy  district  and  most  of  the  projperties  limited  tiieir 
operations  to  doing  assessment  work. 

Lovelocks  district. — ^A  small  shipment  of  rich  silver  ore  was  made 
from  the  Silver  Tip  mine,  near  JLovelocks.  The  deposit  was  dis- 
covered in  May,  1908. 

MiU  City  or  Centnd  district. — ^The  Central  dififtriet,  idiich  lias 
about  10  nules  northeast  of  Mill  City  in  the  Ei^ene  Mountains,  made 
only  a  small  bullion  production  in  1908.  The  Sheba  Gold  and  Sflver 
Mining  Company  made  a  substantial  output  from  this  section  in  1907| 
but  their  nunes  were  idle  in  1908. 

NcOiondl  district. — ^The  new  camp  of  National  lies  approzimately 
60  miles  due  north  of  Winnemucca  and  about  12  miles  south  of  tible 
Oregon  State  line,  on  Twelve  Mile  Creek,  a  tributary  to  the  Quinn 
River.  Operations  beran  late  in  1908  and  rich,  free  cold  ore  was 
found  in  tne  Nevada  National  property.  It  is  reportea  that  a  little 
over  r  ton  of  ore  netted  the  operators  $63,000.  The  vahies  are  in  gold 
and  silver,  which  occur  in  about  equal  parts  by  weight. 

Paradise  Valley, — Only  assessment  work  was  reported  by  the 
operators  of  this  section.  Development  work  on  the  Wild  Goose 
and  Rough  and  Ready  groups  included  a  vertical  shaft  600  feet  deep 
and  a  tunnel  1,800  feet  long;  the  Bullion  mine  is  opened  by  a  400- 
foot  vertical  shaft  and  an  800-foot  tunnel. 

Rosebud  district — ^A  production  valued  at  $874  in  gold  and  $2,665 
in  silver,  a  total  of  $3,539,  resulted  from  small  shipments  from  3 
mines  in  this  district  in  1908.  The  values  in  the  ore  shipped  from 
the  Brown  Palace  mine  by  the  Nevada  Rosebud  Mining  Company 
averaged  over  $2.66  in  silver  to  $1  in  gold;  the  values  from  the  Du- 
rango  Girl  mine  are  almost  wholly  in  silver.  The  Dreamland  mine 
was  leased .  At  the  Cottontail  ^oup  some  ore  was  placed  on  the  dump 
during  development  work,  which  includes  a  100-foot  vertical  shaft  and 
a  250-foot  tunnel.  Only  assessment  work  was  done  on  several 
other  properties. 

Rebel  Creek, — Some  development  and  prospecting  work  was  done 
at  the  Nevada-Rebel-Creek  mine  and  at  tne  Midas  nune. 

Seven  Troughs  district, — In  1908,  10  mines  produced  3,582  tons 
of  siliceous  ore,  which  yielded  $180,501  in  gold,  $9,795  in  silver,  and 
small  values  in  copper  and  lead,  or  an  average  value  of  $53.14  per 
ton.  Of  this  total  3,480  tons  were  treated  in  gold  and  silver  miUs, 
resulting  in  a  bullion  product  valued  at  $160,947,  an  average  value 
of  $46.25  to  the  ton.  The  gold  yield  of  $156,276  represented  an 
average  recovery  of  $44.91,  and  the  silver  production  of  $4,672 
was  an  average  of  $1 .34  per  ton.  One  small  shipment  of  concentrates 
averaged  in  value  over  $190  in  gold  and  $5  in  silver.    The  smelter 
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shipments  from  the  district  consisted  of  102  tons  of  ore,  valued  at 
$22,485  in  gold  and  $5,076  in  silver,  in  addition  to  the  small  values  in 
copper  and  lead — a  total  average  value  in  all  metals  of  $270.82  per 
ton.  The  average  value  in  gold  was  $220.44  per  ton  and  in  silver 
$49.76  per  ton. 

The  Mazuma  Hills  Mining  Companjr  was  the  largest  producer  of 
the  district.  This  concern  holds  4  claims  at  Seven  Troughs,  on  which 
10  leases  were  operated  during  1908.  The  company's  10-stamp 
amalgamation  and  concentration  mill  is  at  Mazuma.  According  to 
the  printed  annual  report,  the  mine  production  was  2,474  tons  of  ore, 
which  netted  the  company  $114,092.  Of  this  production  73  tons 
were  shipped  to  smelters,  netting  $19,398,  and  2,401  tons  were  milled, 
resulting  in  a  bullion  recovery  of  $92,894.  The  concentrates  were 
not  shipped  during  the  year.  The  tailings  are  being  carefully  im- 
pounded for  future  treatment,  as  they  are  estimated  to  average  in 
value  $7  per  ton.  The  mine  developments  include  1,773  feet  of 
shafts,  1,625  feet  of  raises  and  winzes,  and  4,541  feet  of  crosscuts  and 
drifts,  or  a  total  of  7,939  feet  of  work.  The  Wihuia  Gold  Mines  Com- 
pany, operating  on  the  Seven  Troughs  TherianGold  Mining  Company's 
property,  began  sending  ore  to  the  Kindergarden  mill  in  1908.  Dur- 
mg  the  vear  the  mine  was  opened  by  a  375-foot  incline  shaft  and  280 
feet  of  drifts.  The  Seven  Troughs  Golden  Treasure  Mining  Company 
made  one  small  test  shipment  to  the  smelter,  and  developed  the 
property.  The  Seven  Troughs  Mining  Company,  operatmg  the 
Fairview  property,  made  the  second  largest  output  from  the  district. 
The  mine  is  opened  by  a  vertical  shaft  750  feet  deep.  The  Seven 
Troughs  Kindergarden  Mining  Company  also  added  to  the  production 
after  completing  their  10-stamp  amalgamation  and  concentration 
mill.  The  mine  developments  mclude  a  225-foot  incline  shaft  and 
a  2-compartment  vertical  shaft,  320  feet  deep.  The  Seven  Troughs 
Echpse  Mining  Company,  the  Ibex  Mining  Company,  the  Seven 
Troughs  Buclmom  Mining  Company,  and  tne  Seven  iVoughs  Fine 
Gold  Mining  Company  were  all  active  in  1908. 

Development  work  was  done  on  the  Bruno  group,  the  Grold  Crown 
claim,  the  Seven  Troughs  Caesar  group,  the  Seven  Troughs  Royal 
mine,  the  Silver-Lead  group,  and  the  Wild  Cat  and  Little  Hero 
mines;  also  on  the  properties  of  the  Seven  Troughs  Gold  Coin  Mining 
Company  and  of  Crumpacker  &  Sims.  Several  other  operators  re- 
ported som6  development  work  for  the  year. 

UnionviUe  (Buena  Vista  district). — ^At  the  Arizona  and  Wheeler 
mines,  a  small  quantity  of  ore  was  treated  in  a  2-stamp  amalga- 
mating and  concentrating  mill.  A  small  lot  of  custom  ore  was  also 
reduced  in  this  mill.  The  mines  are  developed  by  tunnels,  ranging 
from  500  to  1,000  feet  in  length.  Little  work  was  done  on  the  idma 
and  Aduna  and  the  Clipper  groups,  which  are  opened  by  a  1,000-foot 
tunnel. 

Winnemucca  district. — ^There  was  but  little  activity  in  this  section. 
The  Inter  Mountain  Metal  Mining  Company  was  installing  a  heavy 

Eumping  and  hoisting  plant.     Prospecting  work  was  done  on  tlir 
lane  and  Bryan  group  m  Boyd  Basm. 

LANDER   COUNTY. 

In  Lander  County  the  figures  of  1908  show  a  materially  redu' 
yield  from  those  of  1907  in  gold,  silver,  copper,  and  lead.    Tlie  U 
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yield  of  the  county  in  1908  was  valued  at  S4e,843  for  all 
There  were  1,998  tons  of  ore  worked  in  1908  from  the  distriets  of 
Reese  River  or  Austin,  Battle  Mountain,  Oopper  Basin,  QaknA, 
Cortez,  Lander,  and  Dean. 

Austin  du(n€t.—T}ns  old  district,  long  known  as  Reese  Biver, 
made  a  total  production  valued  at  $10,119  in  1908,  of  wiuch  $8^455 
was  in  silver.  None  of  the  mines  were  laige  producers.  Tlie  mmes 
of  the  Austin  Manhattan  Mining  Company  were  openited  under  lease. 
The  20H3tamp  mill  and  reduction  plant  was  und^oing  a  rBmodding 
process. '  The  Austin  Ooldfield  Mining  Company  was  operating,  and 
shipped  screenings  from  the  dumps.  From  the  Lemaire  sroup  one 
carload  of  ore  was  shipped.  Among  other  producers  were  tEe  IKouUe 
H,  Oault,  Odd  Park  Mining  Company,  Laurent,  McCourt  A  BflErich, 
M.  E.  Leasing  Company,  and  Murray. 

BatUe  Mountain  district. — ^The  total  output  of  this  district  was 
valued  at  $5,189,  from  94  tons  of  ore  derived  from  the  Maiysville, 
Lucky  Strike,  and  Golden  Era  mines.  The  ore  from  the  Marysville 
was  taken  from  the  Aztec  and  Monte  Cristo  mines. 

Copper  Basin  and  Oalena  districts. — Southwest  of  Batfle  Mountain 
lie  the  Copper  Basin  and  Galena  districts  which  in  1908  yielded  a  pro- 
duction valued  at  $9,212  from  338  tons  of  ore.  The  producers  in  the 
districts  are  the  Giant  (Copper  Basin  group),  El  Dorado  Minu^  Coni- 
pany,  and  Iron  Mines  group.  The  main  values  in  the  ore  an  in 
silver  and  lead. 

Cortez  district. — ^In  this  district  the  principal  producer  is  the  Oortei 
Metal  Recovery  Company,  whose  100-ton  cyanide  plant  was  con- 
structed during  1908.  Tiie  old  leaching  mill  was  cleaned  out  and 
the  cyanide  plant  started  on  tailings  in  October.  The  mines  of  the 
Keystone  Mining  Company  at  the  same  place  were  small  producers. 
A  number  of  other  properties  are  waiting  for  the  erection  oi  a  custom 
mill. 

Lander  district, — ^The  total  output  of  Lander  district  in  1908  was 
valued  at  $9,211,  mainly  in  silver  and  gold  with  a  little  copper  and 
lead.     The  largest  producer  was  the  Lander  Mill  and  Minmg  Com- 

?any;  the  property  was  worked  only  during  three  months  in  1908. 
he  Lovie  Mining  and  Milling  Company,  the  Stanley,  Mason,  Silver 
Sides,  Hale  &  May  mines,  and  the  Fort  Hill  I^fining  Company  were 
the  other  producers. 

LINCOLN    COUNTY. 

A  number  of  mining  districts  wliich  were  formerly  in  Lincoln 
County  are  now  included  in  the  new  Clark  County,  so  that  the  dis- 
tricts to  bo  considered  in  Lincoln  now  are  the  Caliente,  Ei^e  Valleyi 
Ferguson,  Pioche,  and  Statelino.  The  production  of  Ldncoln  County 
in  1908  was  valued  at  $724,242.  No  proper  comparison  can  be  madk 
of  the  output  in  1908  with  that  of  1907,  because  of  the  division  of  the 
county.  The  product  mentioned  included  25,073.05  fine  ounces  of 
gold,  valued  at  $518,306;  232,615  ounces  of  silver,  valued  at  $123,286; 
277,727  pounds  of  copper,  valued  at  $36,660;  and  1,095,000  pounds 
of  lead,  valued  at  $45,990.  There  are  no  productive  placers  in  the 
county,  and  the  deep  mines  producing  number  14.  These  deep  mines 
produced  134,180  tons  of  siliceous  ore,  20  tons  of  copper  ore.  1,631 
tons  of  lead  ore,  and  1,887  tons  of  copper-lead  ore.  The  auiceom 
ores  produced  24,440.50  fine  ounces  of  gold  and  147.830  ounces  of 
silver,  the  copper  ores  yielded  19.98  ounces  of  gold  ana  874  ounces  of 
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silver,  the  lead  ores  598.78  ounces  of  gold  and  49,432  ounces  of  silver, 
aiid  the  copper-lead  ores  13.79  ounces  of  gold  and  34,479  ounces  of 
silver.  The  siliceous  ore  treated  at  gold  and  silver  mills  was  127,714 
tons,  and  yielded  $496,616  in  gold  and  $19,914  in  silver;  the  9,993 
tons  of  crude  ore  shipped  to  smelter  yielded  $13,514  in  gold  and 
$103,272  in  silver,  and  the  old  tailings  treated  produced  $8,176  in 
gold  and  $100  in  silver. 

Caliente  and  Ferguson  districts, — In  Caliente  district  the  producing 
properties  are  the  Na  Quinta  Range  Mining  Company  and  the 
Cherokee  Nevada  Copper  Company.  In  Ferguson  district  the  only 
producer  was  the  Bamberger-DelamarGold  Mining  Company,  working 
the  Delamar,  Hog  Pen,  April  Fool,  and  Magnolia  mines,  opened  by  a 
tunnel  half  a  mile  long.  Near  Delamar  are  several  other  properties 
all  of  which  were  idle  during  the  year. 

Eagle  Valley  and  Stateline  districts. — The  B.  and  C.  group  at  Eagle 
Valley  was  the  only  producer  in  the  district,  and  made  a  small  output. 
A  niunber  of  mines  were  idle. 

In  Stateline  district  the  Red  Star  Mines  Company  and  the  Fred- 
erick mine  were  the  onljr  producers,  the  latter  yielding  mainly  lead. 
The  output  of  both  districts  was  small. 

Pioche  district  {including  Pioche  or  Ely  Range ^  Bristol j  HigMandy  and 
Jack  RahUt), — The  total  production  of  gold,  silver,  copper,  and  lead 
of  the  combined  Pioche  district  in  1908  was  valued  at  $195,586. 
This  was  from  9,922  tons  of  ore  producing  gold  valued  at  $12,643, 
silver  valued  at  $101,905,  274,682  pounds  of  copper  valued  at  $36,258, 
and  1,066,191  pounds  of  lead  valued  at  $44,780. 

The  principal  producers  were  the  Yubk  East  mine  of  the  Boston 
and  Pioche  Mining  Companv,  in  the  Ely  Range  or  Pioche  district 

g roper;  the  Prince  ConsoUdated  mine  of  the  Prince  Consolidated 
ompany,  2  iniles  west  of  Pioche;  the  Mendha  mine  of  the  Mendha 
Nevada  Mining  Company,  at  Highland,  8  miles  to  the  northwest  of 
Pioche;  the  Day  mine  ot  the  Nevada-Utah  Mines  and  Smelters  Cor- 
poration, at  Jack  Rabbit,  14  miles  northwest  of  Pioche^  on  the  east 
side  of  the  Ely  Range;  and  tlie  Bristol  group  of  the  Bristol  Consoli- 
dated Mining  and  Smelting  Corporation,  at  Bristol,  20  miles  to  the 
northwest  or  Pioche,  on  the  west  side  of  the  range.  The  Old  Timer 
mine,  at  Pioche,  and  the  Higliland  Mary  and  Roden  mines,  at  High- 
land, also  made  small  productions  of  gold-silver-lead  ores. 

The  Bristol  group  oi  claims,  producing  gold-silver-copper-lead  ores, 
are  developed  by  4  inclines  from  200  to  600  feet  deep.  The  ore  body 
is  in  limestone.  The  Dav  mine,  at  Jack  Rabbit,  producing  oxidized 
silver-lead  ore,  is  opened  by  an  800-foot  shaft  and  is  also  in  limestone. 
At  Highland,  the  Mendha  mine,  producing  ffold-silver-copper-lead 
ore  from  ore  bodies  in  Umestone,  is  developed  by  a  shaft  700  feet  on 
the  incUne  and  300  feet  in  the  vertical  depth.  In  the  old  Pioche  or 
Ely  Range  district  proper  the  Yuba  East  mine  produces  gold,  silver, 
copper,  and  lead  from  a  fissure  in  Ordovician  quartzite  in  contact 
with  the  great  Yuba  porphyry  dike.  The  Prince  ConsoUdated  mine 
has  been  actively  developed  and  is  now  opened  by  an  incline  shaft 
600  feet  deep.  The  ores  contain  gold,  silver,  and  lead,  with  man- 
ganese and  calcite,  and  the  deposits  follow  bedding  and  jointing  planes 
in  limestone.  The  famous  old  Meadow  Valley  and  Elyproperties, 
including  the  Burke  mine,  were  not  producers  in  1908.  Tnese  prop- 
erties are  now  held  by  the  Nevada-Utah  Compan^ 
tucky  Company  also  hold  claims  contiguoi: 
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development  of  the  old  properties  has  been  retarded  pending  settle- 
ment of  questions  of  property  rights.  The  latter  company  nas  also 
been  developing  the  Susan  Duster  mine  at  Pioche. 

There  were  no  producing  placers;  but,  although  the  extensive 
tailings  and  slags  of  earlier  treatment  of  Pioche  ores  at  Dry  Valley, 
Condor  Canyon,  and  BuUionville  nearbv  have  already  been  worked 
over,  their  metallic  content  is  reported  to  be  still  large  enough  to 
justify  re-treatment  on  a  large  scale.**  There  was  considerable  activity 
m  prospecting,  and  in  development  of  deep  mines  that  did  not  pro- 
duce in  rioche  in  1908,  and  the  famous  old  silver  camp  of  the  seventies 
may  again  become  an  important  producer.  New  railroad  and  smelt- 
ing rates  have  been  offered  for  some  of  the  Pioche  ores  on  account  of 
their  desirable  content  of  iron,  manganese,  or  limestone. 

The  ore  deposits  of  Pioche  and  vicinity  are  either  fissure  fillings  in 
Ordovician  quartzite  or  replacement  bodies  in  overlying  limestones 
and  calcareous  shales.  The  fissures  are  in  quartzite  alone,  or  follow 
the  walls  of  nearly  vertical  porphyry  dikes  intrusive  in  the  sediments. 
The  deposits  have  recently  been  described  by  Pack.*^ 

LYON    COUNTY. 

Lyon  County  in  1908  produced  metals  with  a  total  value  of  $108,189 
as  compared  with  a  value  of  $145,565  in  1907,  a  reduction  for  1908  of 
$37,376.  The  product  in  1908  was  $88,189  in  gold,  $6,888  in  silver, 
and  100,849  pounds  of  copper,  valued  at  $13,312.  There  are  12 
producing  mines  in  the  county,  1 1  of  them  being  deep  mines  and  1 
a  placer  mine.  The  bulk  of  tne  ore,  or  13,760  tons  out  of  a  total  of 
14,120  tons,  was  siliceous.  A  nominal  sum  in  gold  was  derived  from 
a  single  small  placer  property  at  Dayton.  The  3  productive  districts 
of  the  county  are  Ramsey,  Silver  City,  and  Yerington. 

Ramsey  district. — The  only  producer  in  this  district  was  the  Ramsey 
Comstock  Milling  Company,  whose  mines  are  opened  by  an  incline 
shaft  400  feet  deep,  with  4  levels.  After  the  close  of  the  year  a  re- 
duction plant  was  installed,  including  a  oO-ton  Elspass  mill,  \^ith 
plates  and  a  cyanide  plant. 

Dayton  and  Silver  City  district.'^. — Tlie  Nevada  Mining  Reduction 
and  Power  Company  operating  the  Ida  and  other  claims,  at  Dayton, 
in  Silver  City  district,  has  an  18-stamp  mill  driven  by  electric  power, 
with  a  cyanide  plant.  Tlie  mine  is  developed  by  2  shafts  and  by 
tunnels  atrcrregatnig  4,000  feet  in  lengtli.  The  Bucke^-e  Mining  Com- 
pany was  operating  the  entire  year.  The  mine  of  the  Silver  City 
Gold  and  Silver  Mining  Company  was  worked  principally  by  a  lessee. 
Tlie  nlant  consists  of  a  Bryan  mill  and  concentrator.  There  were  a 
number  of  small  j)roducers  in  Silver  City  district,  and  the  total  output 
of  the  district  was  valued  at  $90,400,  of  wliich  $88,712  was  in  golcl. 

Yevin(/ion  (Mason)  district. — The  ])rinc'ipal  producer  in  this  copper 
district  is  the  Nevada  Douglas  Copper  Company,  which  was  in  opera- 
tion the  entire  year.  Among  the  developed  properties  were  those  of 
the  Mason  Valley,  the  Blue  Jay,  the  Nevada  Bonanza,  the  Yerington, 
and  the  Yerington  ^hilachite  cojjper  companies;  also  the  Bluestone 
mine. 


«  Ab]>ott.  Jiis.  W..  I'iocho.  Nov.:  Min.  ami  Sci.  Press,  vol.  Oo,  1907,  p.  178. 

b  Piu^k,  Fred  J.,  (ieolopy  of  Tioche,  Nov.  and  vlciniiy;  School  of  Mines  Quarterly,  vol.  27,  Nos.  3  and  4, 
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NYE   COUNTY. 
Mine  production  of  metals  in  Nye  County,  Nev.j  1907  and  1908. 


Gold. 

Silver. 

Copper. 

Lead. 

Total 

Year. 

Quantity. 

Value. 

Quantity. 

Value. 

Quan- 

Value. 

Quan- 
tity. 

Value. 

value. 

1907 

Fvneozs. 
74,855.86 
148,733.10 

$1,547,408 
3,074,586 

FVMOZS. 

5,557,535 
7,032,813 

13,667,973 
4,045,391 

Pounds. 

9,096 

1G7 

11,819 
22 

Pounds. 
274,346 
180,976 

$14,540 
7,G01 

$5,231,740 

1908 

7,127,600 

Increase(+)or 
decrease  (—) 

+73,877.24 

+1,527,178 

+2,075,278 

+377,418 

-8,929 

-1,797 

-93,370 

-6,939 

+  1,895,860 

Nye  was  the  most  productive  county  in  Nevada,  ranking  first  with 
a  total  output  valued  at  $7,127,600,  an  increase  of  $1,895,860  over 
the  output  of  1907.  Besides  being  the  first  in  value  of  total  produc- 
tion, it  ranked  first  in  silver  production  and  second  in  gold  proauction. 
Within  the  borders  of  the  county  lie  the  important  camp  of  Tonopah, 
as  well  as  the  productive  districts  of  Bellehelen,  Berlin,  Bonnie 
Claire,  Cloverdale,  Tybo  or  Hot  Creek,  Johnnie,  Manhattan,  Marble 
or  Lodi  Valley,  Goldyke,  Millet,  Reveille,  Bullfrog,  Round  Mountain, 
Silver  Bow,  and  South  Klondike. 

From  the  preceding  table  it  appears  that  Nye  County  in  1908 
yielded  148,733.10  fine  ounces  of  gold,  valued  at  $3,074,586,  and 
that  this  was  $1,527,178  more  gold  than  the  county  produced  in 
1907,  this  being  a  very  substantial  gain  and  accountmg  mainly  for 
the  total  increase  in  the  county  of  $1,895,860  for  the  year.  The 
silver  output  for  1908  was  7,632,813  fine  ounces  of  a  commercial 
value  of  $4,045,391.  In  quantity  this  was  an  increase  of  2,075,278 
fine  ounces  over  the  yield  of  1907,  but  in  value  the  increase  was  only 
$377,418,  this  being  due  to  the  low  average  price  of  silver  in  1908. 
In  both  copper  and  lead  the  county  showed  reduced  quantities  and 
values  as  compared  with  the  production  of  1907. 

Reports  were  received  in  1908  from  99  productive  mines  in  Nye 
County,  which  is  double  the  number  of  producers  shown  in  1907. 
Of  these  99  mines,  14  were  placers,  3  of  which  are  hydrauUc,  7  drift, 
and  4  dry  washing  or  sluicing  properties.  There  were  85  deep  mines, 
53  of  these  being  gold  producers;  20,  silver:  1,  lead;  8,  gold  and  silver; 
1,  gold-silver-lead;  and  2,  silver-lead.  Nye  County  nas  more  pro- 
ducing mines  than  any  other  county  in  the  State.  The  total  number 
of  unproductive  mines  reporting  for  the  year  was  145.  The  85  deep 
mines  produced  389,204  tons  of  ore  in  1908,  of  which  388,716  tons 
were  suiceous  and  488  tons  were  lead  ores.  The  yield  from  the 
sihceous  ore  was  144,995.98  ounces  of  gold  and  7,625,754  ounces  of 
silver.  From  the  lead  ores  there  were  recovered  301.96  ounces  of 
gold  and  5,123  ounces  of  silver.  The  increase  in  tonnage  in  1908 
over  that  of  1907  was  147,036  tons  of  ore.  The  tonnage  of  siliceous 
ore  was  by  far  larger  than  from  any  other  county  in  the  State,  and  the 
total  tonnage  was  only  exceeded  by  that  of  Whitepine  County,  where 
large  quantities  of  copper  ore  were  treated.  Of  the  total  ore,  amount- 
ing altogether  to  389,204  tons,  273,176  tons  came  from  the  district  of 
Tonopan. 
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The  total  ore  from  Nye  County  treated  at  gold  and  ailver  milk  in 
1908  from  all  districts  combined  was  878,664  tons.  This  yielded 
in  bullion  $2,378,065  in  gold,  an  average  of  S6.28  per  ton,  and 
$2,791,830  in  silver,  an  average  of  $7.37  per  ton.  The  total  amount 
of  both  gold  and  silver  was  $5,169,895,  an- average  recoveiy  per  ton 
of  $13.65  in  bullion. 

From  this  milling  ore  and  from  238  tons  of  crude  oro  sent  direct 
to  concentrating  mills  3,282  tons  of  concentrates  were  produced. 
The  yield  from  these  concentrates  was  $396,804  in  gol<L  an  average 
of  $120.90  per  ton,  and  $932,642  in  silver,  an  average  of  $284.17  per 
ton.  The  total  value  of  gold  and  silver  obtained  from  the  concen- 
trates was  $1,329,446,  an  average  of  $405.07  per  ton. 

The  total,  378,902  tons  of  ore  milled,  including  that  sent  direct  to 
the  concentrator,  yielded  $2,774,869  in  gold,  or  $7.32  per  ton,  and 
$3,724,472  in  silver,  an  average  of  $9.83  per  ton.  The  total  gold  and 
silver  obtamed  was  $6,499,341.  an  average  recovery  of  $17.15  per  ton. 

There  were  shipped  to  smelters  from  Nye  County  10,302  tons  of 
ore,  yielding  under  treatment  $228,706  in  gold,  an  average  of  $22.20 
per  ton,  and  $319,893  in  silver^  an  average  of  $31.05  per  ton.    The  • 
total  value  of  gold  and  silver  m  the  smelting  ore  was  $548,590,  an 
average  of  $53.25  per  ton. 

The  entire  389,204  tons  of  ore  from  the  county  treated  by  miUs 
and  smelters  in  1908  yielded  $3,003,575  in  gold,  or  $7.72  per  ton,  and 
$4,044,365  in  silver,  or  $10.39  per  ton.  The  total  gold  and  silver 
combined  was  valued  at  $7,047,940,  an  average  recovery  of  $18.11 
per  ton.  Including  the  values  of  the  copper  and  lead  produced  in 
the  county  in  1908,  the  total  output  was  valued  at  $7,055,663,  an 
average  value  per  ton  of  $18.13  for  all  metals.  i 

The  yield  from  the  placers  of  the  county  in  1908  was  3,435.16  fine 
ounces  of  gold,  valued  at  $71,011,  and  1,936  fine  ounces  of  silver, 
valued  at  $1,026,  a  total  of  $72,037.  These  placers  are  at  Manhattan 
and  Round  Mountain. 

Bellehelen  district. — In  this  district  the  only  producer  of  note  was 
the  Brokeri'  Hills  Mining  Company,  the  ore  from  which  was  all  shipped 
to  smelters.  The  operators  of  tho  Independence  mine  did  consider- 
able development  work  in  1908,  and  work  was  also  done  on  the  Elite 
mine.  The  Ncvada-Bellehelen  Mines  Company  installed  engines 
and  compressors  and  performed  considerable  development  work. 
Tho  Tomahawk  Company,  the  Scioto-Nevada,  and  the  Columbus- 
Nevrt(hx  Mining  companies,  as  well  as  the  operators  of  the  Lawrence 
and  the  Foiirtli  Story  mines,  performed  development  work. 

Berlin  and  Bonnie  Claire  districts, — In  Berlin  district  the  €k>ldfield 
Blue  Bell  Mining  Company  was  tlio  largest  producer  from  the  Berlin 
mine,  wliich,  however,  was  only  operated  for  three  months.  TTie 
property  is  equipj)e(l  with  a  30-stamp  mill  and  is  developed  by  an 
mcHne  shaft  800  feet  deep.  In  Bonme  Claire  district  only  one  prop- 
erty was  worked  in  a  small  wa}'. 

l^uUfrog  district. — From  this  important  district  there  was  in  1908 
a  yield  yahied  at  $040,457  in  gold  and  $161,460  in  silver,  a  total  of 
$S()(),917  from  64,533  tons  of  ore.  In  1907  the  total  output  of  the 
district  was  yaluecl  at  $207,538,  tho  increase  for  1908  being  $599,379. 
Tho  district  lies  60  miles  southeast  of  Goldfield  and  the  principal 
towns  arc  Beatt}',  Bullfror:,  lihvolite,  and  Pioneer.  Survey  jSuUetin 
No.  303  describes  this  district  m  detail.     Of  the  output  62,017  tons 
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were  milled  and  yielded  in  bullion  $387,386  in  gold  and  $58,991  in 
silver.  The  494  tons  of  concentrates  from  this  ore  yielded  $150,078 
in  gold  and  $64,032  in  silver.  There  were  also  2,516  tons  of  ore  shipped 
to  smelters,  the  yield  from  which  was  $107,993  in  gold  and  $38,437 
in  silver. 

At  Beatty  the  Diamond  Queen  group  was  worked  in  1908  by 
lessees,  and  the  ore  was  shipped  to  smelters.  The  Shoshone  Chief- 
tain Mining  Company,  a  large  producer,  has  a  15Hstamp  mill  with 
concentrators  ana  a  cyanide  plant;  10  stamps  of  the  mill  were  oper- 
ated from  July  to  December.  The  mine  is  developed  by  a  330-root 
shaft  and  a  tunnel  1,000  feet  long.  At  Rhyolite  the  Bullfrog  Gold 
Bar  and  the  Bullfr^  National  Sank  Mining  companies  yielded  a 
moderate  output.  Tne  property  of  the  Bullfrog  Pioneer  Mining 
Company  was  leased,  and  only  a  low  grade  of  milling  ore  was  cyanided. 
The  Bullfrog  West  Extension  Mining  Company  made  test  shipments 
only  during  the  year. 

The  Gibraltar  Mines  Syndicate  shipped  its  ore  to  smelters.  The 
Homestake  King  Consolidated  Mining  and  Milling  Company  built  a 
25-stamp  plate -amalgamation  mill  and  cyanide  plant  m  1908  and 
operated  for  three  months  of  the  year.  The  mine  is  opened  by  an 
incline  shaft  500  feet  deep  and  about  4,000  feet  of  drifts.  The  Mont- 
gomery Shoshone  Mines  Company,  the  latest  producer  in  the  dis- 
trict, includes  the  Shoshone-Polaris  Mining  Company.  It  is  equipped 
with  a  150-ton  mill  with  concentrators.  The  vertical  shaft  on  the 
property  is  700  feet  deep  and  the  tunnel  is  450  feet  lo^.  About 
7,000  linear  feet  of  underground  work  was  done  in  1908.  The  Tramp  % 
Consolidated  Mining  Company  shipped  its  ore  to  smelters. 

Among  the  developing  operators  near  Beatty  are  the  Beatty 
Mountain  Mining  Company  and  the  Bullfrog  Cliff,  Doris  Montgomery, 
Inyo  Gold,  Manganese  Bullfrog,  Red  Oak,  Shoshone  Bullfrog,  Surset, 
Wabash,  and  Bullfrog  Mining  companies.  At  Rhyolite  a  new  shaft 
is  being  sunk  on  the  Bullfrog  Gold  Reef  Mining  Company's  property. 
The  Bullfrog  Rampart  Minmg  Company  has  leased  its  inme.  The 
property  of  the  Bullfrog  Syndicate  Mmes  Company  was  actively 
developed.  The  mines  or  the  Bullfrog  Mining  Syndicate  were  worked 
both  on  company  account  and  by  lessees. 

Cloverdale  and  Tyho  districts, — From  Cloverdale  district  there  was 
only  a  small  production  from  2  deep  mines.  From  Tybo  or  Hot 
Creek  district  operators  of  2  mines  reported  output,  the  principal  one 
being  the  Nevada  Smelting  and  Mmes  Corporation.  Considerable 
lead  came  from  this  district  and  a  nominal  quantity  of  copper. 

Goldylce  district. — The  producing  mines  in  this  district  were  the 
D'Arcy  and  those  of  the  Nevada  Garfield  ConsoUdated  Mining  Com- 
pany, ractolus  Mining  Company,  Shaffer,  and  Silver  Summit  Mining 
Company.  The  totalyield  from  169  tons  of  ore  treated  was  valued 
at  $9,177  in  gold,  silver,  copper,  and  lead. 

Johnnie  district — ^This  district  made  a  total  yield  in  1908  valued 
at  $36,445,  of  which  $36,333  was  in  gold^  from  212  tons  of  ore  pro- 
duced by  the  Bullfrog  Johnnie,  Crown  Pomt  Globe  Mining  Company, 
and  Johnnie  Consohdated  Mining  Company. 

Liberty  and  Lodi  Valley  distrids. — In  each  of  t^ 
yield  was  made  from  a  single  mine.    The  Lodi  * 
roducer  in  Lodi  Valley  or  Marble  district'  « 
'ining  Company  is  the  one  at  Liberty, 
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Manhattan  cIMru^— The  total  yield  of  thk  district  in  190S  from 
deep  and  placer  mines  was  valued  at  $267,674.  an  increase  c^  $234,062 
over  the  value  of  the  yield  of  1907.  The  placer  mides  an  aU  arift 
properties  except  one,  which  is  a  dry  plaper.  The  total  yield  from 
these  placers  m  1908  was  $16,371^  mainly  in  gold.  Since  the  close  d 
the  year  placer  discoveries  in  this  distnct  have  caused  oonaiderable 
excitement.  The  deep  mines  of^  Manhattan  district '  made  from 
10,769  tons  of  ore  a  yield  valued  at  $248,076  in  gold  and  $3,228  in 
silver,  a  total  value  of  $251,303.  All  of  this  was  from  ijidlling  ores, 
except  $3,009  in  gold  and  $578  in  silver,  which  was  obtained  from 
24  tons  or  ore  worked  at  the  smelter.  ^  The  Bronco  Manhattan  and 
Manhattan  Peak  Gold  Mining  companies  yielded  some  production. 
The  Union  No.  2  mine  wasworiced  the  entire  year.  The  Manhattan 
Consolidated  Mines  Company  worked  its  property  part  of  the  year 
and  had  the  ore  tiieated  at  local  mills.  The  Manhattan  Union  Ebdten- 
sion  Mining  Company  had  the  work  done  under  lease  the  entire  year. 
The  Manhattan  Thelma  Mining  Company  made  a.  small  yield  only. 
as  did  the  Manhattan  Crescent  Mining  Company.  Lessees  carried 
on  operations  during  the  entire  year  in  the  mine  of  the  Manhattan 
Dexter  Mining  Company  of  Nevada.  Considerable  shaft  ainking 
and  drifting  was  accomplished  in  1908  in  the  mine,  which  was  the 
most  productive  in  the  camp.  The  Manhattan  Eari  Mining  Com- 
pany operated  part  of  the  year  only.  The  Manhattan  Gold  Crater 
Mimng  Company  made  a  trial  shipment  of  ore.  The  Manhattan 
Than&givin^Mining  Company  was  a  small  producer,  as  was  the 
^Manhattan  Wolftone  Mining  Company.  There  were  also  a  few 
other  mines  which  made  a  small  production.  The  placer  nro- 
ducers  at  Manhattan  in  1908  were  the  Dorknell,  the  Golden  Gate 
Mining  Company,  Mustang  Extension,  Manhattan  Combination, 
Manhattan  Crescent  Mining  Company,  Manhattan  Gold  Wedge 
Mining  Company,  and  Manhattan  Verde. 

MiUet  and  Reveille  districts. — From  Millet  district  a  small  produc- 
tion was  reported  from  2  properties,  and  from  Reveille  distnct  only 
1  operator  reported  production. 

Round  Mountain  district. — The  total  output  of  this  district  in 
1908  was  valued  at  $447,531,  of  which  $392,233  was  derived  from 
deep  mines  and  $55,298  was  from  placers.  In  1907  the  deep  mines 
yielded  $122,261,  the  increase  from  this  source  being  $269,972  in 
1908;  and  the  placers  yielded  $49,310  in  1907,  the  placer  mine  in- 
crease being  therefore  $5,988  in  1908.  The  total  increase  in  output 
of  the  distnct  in  1908  over  that  of  1907  was  $275,960.  The  35,352 
tons  of  siliceous  ore  treated  in  1908  yielded  $384,886  in  gold  and 
$7,347  in  silver.    The  Round  Mountain  IVIining  Company  was  the 

1)rincipal  producer  in  the  camp,  as  it  was  in  1907.  This  company 
las  a  reduction  plant  of  2  Nissen  stamps,  2  Huntington  mills,  and  1 
tube  mill.  The  property  is  developed  by  an  incline  shaft  700  feet 
deep.  During  1 908  there  were  400  feet  of  shaft  sinking  accomplished 
ancl  2,500  feet  of  drifting.  The  Combination  Mining  Company  had 
its  ore  worked  at  a  custom  mill,  as  did  the  operators  of  the  Eveniiu 
Fraction  mine.     The  Round  Mountain  Antelope  Mining  CompanVs 

Sroperty  was  operated  under  lease  continuously  during  1008.  lie 
[ound  Mountain  Fairview  mine  is  equipped  with  a  5-foot  Huntingtcm 
mill.  The  plant  was  operated  six  months.  The  Round  Mountain 
Sphinx  Mining  Company,  a  large  producer,  installed  a  cruaher  and 
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Huntington  mill.    There  were  several  other  producing  properties 
in  the  district  in  1908,  none  of  which  made  any  large  output.    The 

Kroducing  placers  were,  those  of  the  Round  Mountain  Combination 
lining  Company,  Round  Mountain  Blue  Jacket  Mining  Company, 
Mulholland,  ana  Thatcher  and  Roimd  Moimtain  Hydraulic  Gold 
Mining  Company. 

Of  the  unproductive  mines  the  Gold  Hill  ConsoUdated  Mining 
Company  performed  development  work.  The  Round  Mountain 
Daisy  Mining  Company  has  2  vertical  shafts  and  a  tunnel  and  did 
some  sinking,  drifting,  and  crosscutting  in  1908.  Several  thousand 
tons  of  ore  were  extracted.  The  50-ton  Merrall  mill  was  completed 
in  January,  1909,  and  has  since  been  running. 

Silver  now  district, — From  this  district  in  1908  there  were  obtained 
$5,219  in  gold  and  $7,357  in  silver,  a  total  of  $12,576.  The  Nevada 
Silver  Bow  Mining  Company  shipped  its  ore.  The  Silver  Bow  Belle 
Mining  Company  got  all  its  ore  from  the  Gift  mine;  development  in 
1908  consisted  of  a  shaft  176  feet  deep  and  a  220-foot  tunnel.  The 
Silver  Bow  Mining  Company  and  several  other  properties  made  a 
small  output. 

South  Klondike  and  Hanapah  districts. — In  Hanapah  district  the 
Silver  Glance  Mining  Company  was  the  only  producer.  At  South 
Klondike  the  South  Klondike  Mining  Company  was  the  only  mine 
making  any  output.     The  ore  of  this  mine  yields  largely  in  silver. 


TONOPAH    DISTRICT. 

Mine  production  of  Tonopah  district ,  Nye  County ^  Nev.y  in  1907  and  1908. 


Gold. 

SUver. 

Copper. 

Lead. 

Total 
value. 

Qoantity. 

Value. 

Quantity. 

Value. 

isr 

Value. 

Quantity. 

Value. 

1907 

Fine  ozs. 
57,1?58.00 
78,584.76 

$1,183,628 
1,624,491 

Fineozs. 
5,370,891 
7,172,396 

S3, 544, 788 
3,801,370 

Pounds. 
5,939 

11,188 

Pounds. 
195,608 

$10,362 

$4,739,966 

1908 

6,425,861 

Increase  (4-) 
or  decrease 
(-) 

+21,326.75 

+440,863 

+  1,801,505 

+256,582 

-5,939 

-1,188 

-196,608 

-10,362 

+686,896 

The  following  table  shows  the  gold  and  silver  production  of  the 
Tonopah  district  from  1902  to  1908,  inclusive: 

Mine  production  of  gold  and  silver  in  Tonopah  district ^  Nye  County ^  Nev.y  from  1902  to 
1908 f  inclusive^  in  fine  ounces. 


Gold. 

Silver. 

Total  value. 

Quantity. 

Value. 

Quantity. 

Value. 

1902 

26,462.68 
25,297.61 
18,703.03 
58,366.99 
63,113.76 
67,2&aa6 
78,584.76 

$647,030 
622,948 
386,626 
1,206,846 
1,304,677 
1,188,470 
i;62^401 

2,434,458 
2,404,180 
2,116,191 

$1,217,241 
1,274,216 
1,206,669 
3,243,141 
8,817,612 

$1,754,271 

1903 

1,797,163 

1904 

1,692,286 

1905                            

4,449,487 

1906 

6,122,289 

1907         .                

4.701,688 

1908 

i^aa 

$27,769.07 

0,77I^M 

a 
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The  value  of  the  production  of  Tonopah  district  in  1908  increased 
$685,895  over  that  of  1907.  The  increase  was  in  both  cold  and  silver, 
but  more  largely  in  gold.  No  output  of  copper  or  lead  was  reported 
from  the  district  in  1908,  though  there  was  some  yield  in  both  metals 
in  1907.  Reports  were  received  from  operators  of  13  productive 
mines  in  1908,  as  compared  with  10  in  1907.  These  mines  were  all 
deep  mine^,  and  produced  altogether  273,176  tons  of  ore  in  1908, 
which  yielded  $1,624,491  in  gold  and  $3,801,370  in  sQver.  Of  this 
ore,  266,891  tons  were  treated  at  gold  and  silver  mills,  yielding  in 
bullion  $1,300,952  in  gold,  an  average  of  $4.87  per  ton,  and  $2,720,803 
in  silver,  an  average  of  $10.20  per  ton.  The  bullion  yield  of  this  mill- 
ing ore  in  both  gold  and  silver  was  $4,021,755,  an  average  of  $15.07 
per  ton. 

From  this  milling  ore  2,698  tons  of  concentrates  were  saved  and 
yielded  $243,085  in  gold,  an  average  of  $90.10  per  ton,  and  $863,103 
m  silver,  an  average  of  $319.90  per  ton.  The  total  value  of  both  gold 
and  silver  in  the  concentrates  was  $1,106,188,  an  average  of  WIO 
per  ton. 

The  milling  ore  thus  produced  a  total  of  $1,544^037  in  gold,  an 
average  recovery  of  $5.78  per  ton.  The  ore  also  yielded  a  total  of 
$3,583,906,  or  an  average  of  $13.43  per  ton,  in  silver.  The  ore  milled 
averaged  therefore  a  total  recovery  of  $19.21  per  ton  in  both  gold 
and  silver. 

The  ore  shipped  to  smelters  amounted  to  6,285  tons,  yielding 
$80,454  in  crokl,  or  $12.80  per  ton,  and  $217,464  in  silver,  or  $34.60 
per  ton.  The  total  value  of  gold  and  silver  derived  from  the  ores 
smelted  was  §297,018,  an  average  of  $47.40  per  ton. 

From  the  total  quantity  of  Tonopah  ores  milled  and  smelted  in 
lOOS  was  obtained  an  average  yiela  of  $5.95  per  ton  in  gold  and 
$13.91  per  ton  in  silver,  or  an  average  yield  per  ton  of  all  classes  of 
ore  in  both  metals  of  SI 9.86  per  ton.  "the  average  value  per  ton,  on 
the  same  basis,  in  1907  was  S22.03. 

The  most  ])ro(liictiye  mining  property  in  Tonopah  district  con- 
tinues to  be  that  of  the  Tonopah  Mining  Company.  This  companv 
treated  all  its  ore  at  the  100-stanip  concentration  and  cyanide  mill 
of  the  Desert  Power  and  Mill  Company,  at  Millers,  14  miles  from 
Tonopah.  The  mine  is  developed  by  vertical  shafts,  the  Mizpah 
shaft  beini;  1  ,'J7-I  feet  deep,  the  Silver  Top  No.  1,  700  feet  deep,  and 
the  Red  Pkinie  -119  feet.  During  1908  the  company  did  9,323  feet 
of  drii'tin^,  *J,74S  fort  of  crosscut tinu:,  and  cut  1,797  feet  of  winzes  and 
rais(\s.  T\w  property  of  the  Jim  Butler  Tonopah  Mining  Company, 
a  lar*ro  ])r()(hu!er  also,  is  o])ened  by  a  shaft  725  feet  deep.  All  t&e 
ore  mined  in  19{)S  was  treated  at  tlie  Belmont  mill,  at  Mulers.  The 
MacXaniara  Minin<,^  Company  was  under  injunction  in  all  but  a 
limited  pait  of  the  mine  until  August,  1908,  and  did  not  produce  to 
its  capacity  until  after  that  date.  The  ore  was  handled  bv  the 
Western  Ore  Purchasing  Compan}'  and  the  Mtmtana-Tonopah  Alining 
(•ompany.  The  vertical  shall  in  the  mine  is  1,580  feet  deep.  The 
property  of  the  ih)ntana-Ton()pali  Mining  Company  is  developed  by 
a  vertical  shaft  S(){)  feel  deep,  with  5  main  levels,  aggregating  about 
;>'),()()()  feet  of  development .  The  company  owns  a  40-stamp  concen- 
t  rat  ion  and  cyanidation  mill.  The  concentrates  and  cyanide  pre- 
cij)itates  have  been  sold  to  a  smelting  company,  but  since  the  close 
or  th(^  year  i\w  eom[)any  has  erected  furnaces  to  treat  the  precipi- 
tates.    The  Tonopah  North  Star  Tunnel  and  Development  Company 
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operated  its  mine  and  mill  continuously  during  the  year.  The  mill 
has  60  stamps,  12  Wilfle^r  tables,  8  Johnson  concentrators,  and  a 
cyanide  plant.  The  shaft  in  this  mine  is  1,127  feet  deep.  The  mine 
of  the  Tonopah  Extension  Mining  Company  is  developed  by  a  shaft 
1,050  feet  deep,  of  which  300  feet  were  sunk  in  1908.  The  Tonopah 
Midway  Mining  Companv  has  an  800-foot  shaft,  and  5,285  feet  of 
development  work  was  done  in  1908.  The  West  End  ConsoUdated 
Mining  Company  has  3  vertical  shafts,  the  deepest  of  which  is  780 
feet  deep.  The  company  did  4,473  feet  of  development  work  during 
the  year.  The  ore  was  milled  by  the  Belmont  Development  Com- 
pany, at  Millers.  A  few  other  properties  in  the  district  made  small 
yields  during  1908. 

The  property  of  the  Baxter  Springs  Mining  and  Milling  Company 
was  worked  by  lessees,  but  the  ore  was  left  on  the  dump,  cost  of  trans- 
portation and  treatment  being  considered  prohibitive. 

STOREY   COUNTY. 

Mine  production  of  metals  in  Storey  County ,  Nev.^  in  1907  and  1908. 


Gold. 

SUver. 

Copper. 

Lead. 

Total 
value. 

Year. 

Quantity. 

Value. 

Quantity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 

Value. 

1907.-. 

Firuozs. 
12,320.63 
29,006.47 

1254,690 
599,617 

Fineozs. 
162,791 
542,017 

$107,442 
287,269 

Pounds. 
2,717 

$543 

Pounds. 
2,373 

$126 

$362,801 

1908 

886,886 

Increase  (+)  or 
decrease  (-)... 

+16,685.84 

+344,927 

+379,226 

+179,827 

-2,717 

-643|  -2,373 

-126 

+524,086 

Storey  County,  within  the  borders  of  which  is  the  famous  Comstock 
lode,  was  for  many  years  the  most  productive  of  the  counties  of 
Nevada.  It  was  only  when  the  known  Comstock  bonanzas  were 
exhausted  and  the  mines  became  less  and  less  productive  that  other 
counties  beean  to  exceed  it  in  product. 

Continued  effort,  however,  has  since  been  made  to  prospect  and 
develop  the  Comstock  lode  from  one  end  to  the  other,  and  these 
efforts  are  being  attended  with  success.  The  record  of  Storey  County 
is  virtually  the  record  of  the  Comstock,  and  it  may  be  noted  that  a 
very  satisfactory  increase  in  output  has  been  made.  The  total  pro- 
duction in  1908  was  valued  at  $886,886,  an  increase  of  $524,085  over 
the  record  of  1907.  The  increase  in  value  of  gold  output  was  $344,927 
and  in  that  of  silver,  $179,827. 

The  mines  of  the  county  produced  103,708  tons  of  ore  in  1908, 
and  10,200  tons  of  tailings  were  treated.  The  total  yield  from  this 
tonnage  was  29,006.47  fine  ounces  of  gold,  valued  at  $599,617,  and 
542,017  ounces  of  silver,  valued  at  $287,269,  a  total  value  in  both 
gold  and  silver  of  $886,886.  No  copper  or  lead  ores  were  mined  in 
1908,  though  small  quantities  were  mmed  in  1907.  All  the  ore  pro- 
duced in  1908  was  siliceous.  Of  the  total  tonnage,  97,506  tons  were 
treated  at  gold  and  silver  mills.  The  bullion  yield  was  $382,269  ifli 
gold  and  $143,048  in  silver.  From  this  milling  ore  were  obtained 
491  tons  of  concentrates,  vieldingby  subsequent  treatment  $59,148 
in  gold  and  $30,604  in  silver.  There  were  niao  6,302  t«««  ^f  avb 
treated  at  smelting  works,  yielding  $147,83^  « 
silver.    In  addition  to  this  10,200  t0P« 
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$1Ql360  in  gold  and  $12,463  in  silyer.    Stom^  Ooont]^  holds 
rank  in  the  production  of  silyer  in  the  State,  oeinff  ezoeaded  only  br 
Nye  County.    There  were  26  producing  mines  in  tbib  eaanty  in  1908, 
all  deep  mines,  as  compared  with  21  in  1007. 

The  Comstock  Mming  and  Millinff  Compainr  treated  a  hnp  qoan- 
tity  of  tailings  in  its  cyanide  plant  during  1908.  The  CMi^TQiMipah 
Mining  Company,  operating  the  Oyerland  mine  at  Odd  Hill,  made 
au;te  a  material  output,  as  did  the  Silyer  Hill  Mininff  OonqMuiy. 
A  good  deal  of  ore  and  tailings  from  the  old  dumps  of  the  Lnpeorid. 
Trojan,  and  Oyerman  mines  were  handled  in  a  leased  15-fltamp  mill 
and  50-ton  cyanide  plant.  The  Yellow  Jacket  mine  is  egmpped 
with  a  mill  consisting  of  20  Einkead  crushers  and  80  JohiMKm 
concentrators.  Ore  was  taken  from  the  1,100-foot  shaft  and  the 
600-foot  tunnel  in  1908.    The  properties  of  the  C9iollar  Gold  and 


Silyer  Mining  Company  were  under  lease  to  Charles  Butters  A 
Co.  (LimitedT,  who  naye  a  20-stamp  mill  and  cyanide  plant.  Hie 
ore  treated  was  from  the  croppings  of  these  mines.  The  Comstock 
Tunnel  Company  ran  its  15-stamp  amalgamation  and  concentration 
mill  on  dump  rock*the  entire  year.    The  Consolidated  Oalifomia  and 


Vimnia  Mining  Company  did  not  operate  any  mill,  but  sold  its 
crude  ore  to  Charles  Butters.  &  Co.  (Limited)2and  its  concentrates 
to  the  Selby  Smelting  and  Lead  Company.  The  Hale  &  Noraross 
Mining  Company  worked  its  property  tnroiijgh  the  yertical  shaft  and 
sent  tne  ore  out  through  the  Sutro  timnel  frpm  Uie  1,600-foot  leyeL 
The  ore  was  milled  at  a  custom  mill  and  concentrates  were  sold  to 
the  smelter.  The  ore  treated  in  1 908  was  mined  in  1007,  none  haying 
been  extracted  from  the  mine  in  1908,  when  work  was  coi^Bned  to 
prospecting  and  developing.  The  Lady  Bryan  MiniTig  Company 
only  operated  for  two  months,  and  the  ore  was  treated  in  a  6-6tamp 
mill.  The  Ophir  Mining  Company  was  the  most  productiye  mine 
on  the  Comstock  in  190S,  as  it  was  in  1907.  The  mine  was  worked 
through  the  shaft  of  the  ConsoUdated  CaUfomia  and  Vii^inia  Mining 
Company.  The  ore  obtained  was  sold  to  Charles  Butters  &  Co. 
(Timited),  and  the  concentrates  were  sold  to  the  smelter.  The 
Haphazard  mine  made  a  small  output,  the  ore  being  treated  in  a 
5-stamp  mill.  Several  mines  of  less  importance  made  small  yields 
by  having  their  ore  treated  at  local  custom  miUs. 

Among  the  nonproducers,  the  Belcher  Silver  Mining  Company 
operated  on  a  small  scale  during  the  year,  considerable  prospecting 
and  repairing  of  the  upper  levels  having  be^n  done;  the  Sierra 
Nevada  Mining  Company  did  prospecting  only;  the  Andes  Mining 
Company  took  out  some  ore,  but  it  was  placed  on  the  dump  and  not 
milled;  tlie  Best  &  Belcher  Mining  Company,  with  a  Kinkead  mill 
and  concentrators,  did  not  operate.  Other  idle  mines  were  those  of 
the  Oould  &  Curry,  Justice,  Julia  Consolidated,  Mexican,  Occidental 
Consolidated,  Savage,  Scorpion,  Union  ConsoUdated,  and  Utah 
Mining  companies. 

The  situation  on  the  Comstock  was  considered  somewhat  in  detaO 
in  the  report  of  1907,  and  no  very  marked  changes  have  occurred 
since  that  time. 

WASHOE   COUNTY. 

The  total  yield  of  Washoe  County  in  1908  was  Talued  at  $14,871, 
as  compared  with  $1 13,856  in  1907,  a  reduction  in  value  for  the  year 
1908  of  $98,985.    There  were  only  968  tons  of  ore  produced  in  tha 
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county  in  1908,  and  they  yielded  $14,156  in  gold,  $161  in  silver,  and 
$554  in  copper.  In  1907  there  were  256,067  pounds  of  lead  and 
200,000  pounds  of  zinc  produced  in  this  county,  but  no  lead  or  zinc 
yield  was  reported  in  1908. 

Deep  Hole  arid  West  ComMock  districts. — Neither  of  these  districts 
made  much  of  a  production  in  1908,  and  there  was  only  1  productive 
mine  reported  in  each  district.  The  output  was  mainfy  gold  in  both 
districts. 

Olinghouse  district, — ^The  total  output  of  this  district  in  1908,  from  4 
properties,  was  valued  at  $6,816,  of  which  $6,759  was  gold.  The  num- 
ber of  tons  of  ore  treated  was  669,  all  of  which  was  milling  ore.  The 
Emma  L.  Gold  Mining  and  Milling  Company  operated  only  three 
months  of  the  year  and  crushed  its  ore  in  a  Chile  mill.  The  Spring- 
field-Nevada Mining  Company  was  a  small  producer.  The  Olinghouse 
Nevada  Mining  Company,  working  the  Kenegade  mine,  did  con- 
siderable development  work  and  ran  a  2-stamp  mill  q,  short  time; 
the  mine  is  opened  by  a  700-foot  tunnel.  The  Nevada  Consolidated 
Mill  and  Minmg  Company  and  the  Nevada  Green  Hill  Mining  Com- 
pany were  involved  in  litigation  and  no  work  was  done;  these  prop- 
erties have  a  60-stamp  mill.  The  Buster  Company,  owning  the 
Monitor,  Independence,  Dispensia,  and  Macya  mines,  performed 
considerable  development  work.  Mining  affairs  in  the  district  were 
very  dull  during  the  year,  mainly  owing  to  the  shut-down  of  the 
Nevada  Consolidated  Mining  Company. 

Peavine  district. — The  mines  in  this  district  yielded  from  141  tons 
of  ore  $3,390,  most  of  which  was  ^old,  with  a  small  amount  of  silver 
and  of  copper.     Very  few  properties  were  operated  in  1908. 

Cottonwood  district. — This  district,  12  miles  north  of  Pyramid  Lake, 
at  Round  Hole,  was  quite  active  fifteen  or  twenty  years  ago,  and 
some  development  work  was  done  in  1908  on  the  Wild  Horse  mine, 
but  there  was  no  output.  • 


WHITEPINE   COUNTY. 

Mine  production  ofnietals  in  Whitejnne'  County,  Nev.,  in  1907  and  1908. 


Year. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1907 

Fineozs. 
2,863.41 
5,030.61 

159,192 
103,992 

Fineou. 
55,678 
83,017 

$36,747 
43,999 

Pounds. 
68,821 
14,839,493 

$13,764 

1908                             

1,958,813 

Increase  ( 4-)  or  decrease  (- ). 

+2,167.20 

+44,800 

+27,339 

+7,252 

+14,770,672 

+1,945,049 

Year. 

Lead. 

Zinc. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

▼alne. 

1907 

Pound*. 

1,477,190 

1,505,882 

178,291 
67,  (B7 

Poundt. 
14,400 

f860 

$188,844 
3,173,881 

1908 

Increase  ( +)  or  decrease  (— ) 

+118,602 

-11,264 

—14.400 

—Ml 

.k1.«U.IMBr 

■ 

'""      ' 
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Whitepine  County  in  1908  exceeded  its  total  output  in  1907  bj 
the  remarkable  value  of  81,084,987.  which  was  due  aInuMt  <sntam  , 
to  the  greatly  increased  product  oi  the  large  copper  minai  in  j^ 
district.  There  was  some  increase  ingold  and  some  in  pibrer,  but  ia 
neiliier  case  was  it  very  material.  Tne  quantity  of  lead  iiioreaaed^ 
but  the  Talue  showed  a  decrease  for  1908,  as  oompand  with  1907. 
There  was  no  sine  production  in  the  county  in  1908,  thoij^  thflom 
were  a  few  tiiousand  poimds  obtained  in  1907.  The  copper  incraaaad 
from  the  small  quantity  of  68,821  pounds  in  1907  to  14,830,408 
pounds  in  1908.  For  the  same  period  the  increase  in  Talne  of  eoppsr 
was  from  $13,764  to  $1,968,813.  The  largest  quantities  ^  lead  wen 
from  Whitepine  (Hanulton)  and  Ward  districts,  and  almost  the 
whole  of  the  copper  was  derived  from  Ely  district. 

Reports  were  received  from  28  proaucing  mines  in  Wfaitq[mie 
County  in  1908,  of  which  3  were  dnft  mines.  Of  the  deep  mam, 
numbering  25  and  classified  according  to  chief  product,  6  werajEold, 
6  silver.  3  copper,  7  lead.  1  sold  and  silver,  1  silveiHX>ppar,  1  aSver- 
copper-lead,  and  1  silver-lead. 

These  deep  mines  of  the  county  produced  in  1908  a  total  oi  483,777 
tons  of  ore,  of  which  1,202  tons  were  siliceous  ores;  480,014  tons, 
copper  ores;  2,321  tons,  lead  ores;  and  240  tons,  copper-lead  one. 
The  quantity  of  ore  treated  at  sold  and  silver  mills  was  only  208 
tons,  yielding  $3,341  in  gold  and  $16  in  silver.  Of  crude  ore  ahiimed 
to  smelters  tnere  was  2,780  tons,  yielding  $2,024  in  gold  and  $21,941 
in  silver.  The  quantity  of  ore  treated  at  concentratinff  mflk  was 
430,794  tons,  yielding  38,817  tons  of  concentrates.  From  these 
concentrates  were  obtained  $94,554  in  gold,  $22,023  in  silvisr, 
14,788,134  pounds  of  copper,  and  39,678  pounds  of  lead.  The  siU- 
ceous  ore  treated  yielded  256.24  ounces  of  gold  and  36,472  oimces  of 
silver;  the  copper  ores  yielded  4,568.53  ounces  of  gold  and  22,873 
ounces  of  silver;  from  the  lead  ores  were  obtained  8.66  oimces  of  gold 
and  19,938  ounces  of  silver;  and  from  copper-lead  ores.  0.15  oimce 
of  gold  and  3,698  ounces  of  silver.  The  deep  mines  of  the  county 
therefore  vielded  4,833.58  fine  ounces  of  gold  and  82,981  ounces  of 
silver.    The  gold  yield  from  placers  was  197.03  fine  ounces. 

Cherry  Creelc  district — Small  production  was  reported  by  the  Biscuit 
Mining  Company  and  bv  the  North  Mountain  Mining  Company.  The 
Hartford  Nevada  Gold  Mining  Company,  operating  the  Joanna  and 
Joanna  No.  2  mines,  did  no  work  in  1908,  but  shippjMl  some  ore  which 
had  been  mined  in  1 907 .  The  Vulcan  Milling,  Smelting,  and  Reduction 
Company  did  mainly  development  work,  amoimting  to  2,000  feet. 
Of  the  nonproducers  the  Cherry  Creek  Mines  Company  and  the 
Stewart  Gold  Mines  Holding  Company  performed  development  work. 
The  total  output  of  this  district  in  1908  was  valued  at  $12,191. 

Granite  and  Duck  districts. — In  Granite  or  Steptoe  district  the 
Bunker  Hill  and  Sullivan  Mining  Company  and  the  Campbell's  Mining 
Company  were  the  onlj^  producers.  In  Duck  Creek  district  the 
Lead  King  Mill  and  Mining  Company,  operating  the  Gray  Ea^  and 
Star  Mines,  made  some  production  of  lead. 

Ely  district — The  entire  copper  output  of  the  State  of  Nevada  in 
1908  was  15,598,788  pounds,  valued  at  $2,059,040,  and  that  from 
Ely  district  was  14,797,295  pounds,  valued  at  SI, 953,248.  In  addi- 
tion, the  district  produced  $94,443  in  gold,  $16,102  in  ailver,  and 
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2,381  pounds  of  lead,  valued  at  $100.  The  value  of  the  entire  metallic 
outDut  of  Ely  district  in  1908  was  therefore  $2,063,888. 

The  district  output  of  ore  in  1908  was  430,031  crude  tons,  of  which 
106  tons  yielding  $191  in  gold  and  $6,979  in  silver  were  treated  at  the 
smelter.  Of  the  crude  ore  in  the  district  sent  to  concentrating  mills, 
there  were  429,925  short  tons,  which  made  38,689  tons  of  concen- 
trates. These  concentrates  contained  $94,252  in  gold,  $9,123  in 
silver,  and  14,776,363  pounds  of  copper,  valued  at  $1,960,480.  In 
addition  to  the  copper  from  the  concentrates,  20,932  pounds  were 
obtained  from  the  smelting  of  crude  ore. 

The  most  important  copper  producer  in  the  district  was  the  Nevada 
Consolidated  Copper  Company,  whose  mines  are  worked  by  open  cut 
and  shafts.  The  ore  is  concentrated  at  the  Steptoe  Valley  plant. 
The  mine  was  in  operation  in  1908  from  July  to  the  end  of  December, 
and  both  the  concentrator  and  the  smelter  from  August  to  the  end  of 
the  year.  The  Cumberland  Copper  Company  makes  the  same  dispo- 
sition of  its  ore  as  does  the  Nevada  Consolidated.  The  Giroux  Con- 
solidated Mining  Company  was  only  in  operation  for  two  months  of 
1908.  During  that  time  it  took  smelting  ore  from  the  Alpha  mine, 
and  concentrating  copper  ore  from  the  Morris,  Bunker  Hill,  and 
Brooks  mines;  the  concentrating  mill  is  to  be  enlarged.  A  few 
smaller  properties  in  this  district  were  also  productive.  The  systems 
of  mining  and  methods  of  ore  treatment  m  this  district  have  been 
fully  described  in  detail  in  the  various  technical  journals.  On  the 
property  of  the  Nevada  Consolidated  work  is  done  on  a  very  exten- 
sive scale  by  steam  shovels.  The  copper  occurs  as  chalcocite  or 
gray  copper  disseminated  in  an  altered  monzonite  or  monzonite  por- 
phyry. The  average  recovery  is  about  1.75  per  cent  of  copper,  and 
the  ore  contains  besides  5  cents  in  gold  and  2  cents  in  silver  per  ton. 

Hamiliondistrict — Hamilton  or  Wnitepine  district  yielded  $27,479  in 
1 908  from  429  tons  of  ore.  In  detail  the  gold  yield  was  $  1 82,  the  silver 
$5,412,  the  copper  3,660  pounds,  valued  at  $483,  and  the  lead,  509,572 
pounds,  valued  at  $21,402.  The  main  values  of  the  district  are  seen 
to  be  in  the  lead  ores.  Most  of  this  ore  was  crude,  shipped  direct  to 
smelter,  but  some  concentrates  were  made  by  one  mine  in  the  dis- 
trict. The  producing  mines  reported  were  the  Paroni,  Coyote,  Dog 
Star,  Jennie  O,  and  McEllin,  and  the  mines  of  the  Black  Rock  Mining 
Company  and  the  Rocco-Homestake  Mining  Company. 

Osceoia  district. — ^The  total  output  of  this  (fistrict  m  1908  was  valued 
at  $5, 1 37,  of  which  the  placers  produced  $4,073  in  gold  and  $19  insilver, 
a  total  of  $4,092.  Only  1 43  tons  of  ore  wereproduced  during  the  year, 
yielding  $1,041  in  gold  and  $4  in  silver.  Tne  quartz  producers  were 
the  Boston  Nevada  Mining  Companv,  the  Black  and  the  Weeks 
mines,  and  the  Pilot  Knob  Mining  an^  Milling  Company.  The  last 
has  a  small  prospecting  mill  with  a  concentrator.  The  placers  are 
all  drift  mines  and  are  those  of  the  Gold  Bar  Placer  Mining  Company, 
the  Osceola,  the  Blue  Qravel  Placer  Company,  and  tne  Osceola 
Leasing  Company. 

Newark  ana  Ward  districts, — From  Newark  district  only  1  producer 
reported,  the  Newark  Mining  and  Milling  Company,  operating  the 
Bay  State  mine.  The  largest  proportion  of  its  output  was  in  silver, 
with  some  copper  and  lead  and  a  small  Quantity  of  gold.  In  Ward 
d^trict  there  is  also  but  1  producer,  the  Nevada  United  Mines  Com- 
pany, operating  the  Paymaster  and  Good  Luck  daims.    Development 
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on  the  properties  ccmtmued  throiu^out  the  year,  but  ore  ahipmaili 
did  not  begin  until  September.  This  mine  is  developed  hr  a  tmuial 
2,400  feet  fong.and  about  3,600  feet  of  derelopment  wotk  was  done 
in  1908.    WaM  district  is  16  miles  south  of  Ely. 

NEW  MEXICO. 

By  Chaslbb  W.  HsirDKBSOir. 

PRODUCTION. 

According  to  the  returns  received  from  the  mines,  the  total  value 
of  the  output  of  gold,  silver,  copper,  lead,  and  zinc  in  New  Mezioo 
for  the  calendar  year  1908  was  SI, 625,091.  The  gold  yield  was 
14,462.37  fine  ounces,  valued  at  $298,767;  the  silver  yield,  405.044 
fine  ounces,  valued  at  $214,673;  the  copper,  6,112,630  poundiB,  valued 
at  $806,867;  the  lead,  873,763  pounds,  valued  at  $36,698;  and  the 
zinc,  3,676,516  pounds,  valued  at  $168,096.  As  compared  with  1907, 
there  was  a  falling  off  in  the  total  production,  the  largest  decarease 
being  in  the  copper  yield,  which  decreased  4,877,385  pounds  in  quan- 
tity and  $1,391,136  m  value;  this  decrease  was  mainqr  in  Grant  and 
Dona  Ana  cpunties.  the  yield  from  Otero  County  showing  an  increase 
in  quantity  and  a  aecrease  in  value,  the  lead  output  of  the  Terrir 
tory  decreased  2^936,118  pounds.  Zinc  increased  2,826^481  pounds, 
from  operations  m  Socorro  County.  The  total  decrease  m  value  was 
$1J14,732. 

There  were  134  producing  mines  in  the  Territory  in  1908,  of  which 
108  were  deep  and  26  were  placer  mines,  as  compared  with  127  pro* 
ducers  in  1907,  of  which  104  were  deep  and  23  were  placer  mines. 

There  were  135,434  short  tons  of  ore  sold  or  treated  in  1908,  which 
averaged  $11.09  in  value  per  ton,  as  conrpared  with  219,992  tons, 
averaging  $14.64  per  ton,  m  1907.  The  decreases  in  tonnage  were 
in  siliceous,  copper,  and  lead  ores;  the  increases,  in  zinc  ores.  The 
average  value  per  ton  in  1908  in  gold  and  silver  was  $12.34  in  siliceous 
ore;  97  cents  in  copper  ores;  $2.18  in  lead  ores;  and  $26.38  in  copper- 
lead  ores. 

During  1908,  there  were  treated  in  gold  and  silver  mills  in  New 
Mexico  27,121  tons  of  ore,  and  the  bullion  saved  amounted  to  $127,475 
in  gold,  at  an  average  per  ton  of  $4.70,  and  $89,949  in  silver,  at  an 
average  per  ton  of  $3.32;  the  total  value  in  gold  and  silver  beinff 
$217,424,  at  an  average  of  $8.02  per  ton.  From  58,486  tons  treatM 
at  mills  by  concentration  only  there  were  produced  4,818  tons  of 
concentrates,  valued  at  $44,638  in  gold,  at  an  average  per  ton  of 
$9.26,  and  $65,215  in  silver,  at  an  average  per  ton  of  913.54,  the 
total  in  gold  and  silver  being  $109,853,  at  an  average  of  $22.80 
per  ton. 

From  the  85,607  tons  to  both  classes  of  mills  there  were  produced 
$172,113  in  gold,  from  both  bullion  and  concentrates,  at  an  average 
recovery  of  $2.01  per  ton,  and  $155,164  in  silver,  at  an  average 
recovery  of  $1.81  per  ton,  a  total  in  gold  and  silver  of  $327,277,  at 
an  average  of  $3.82  per  ton  in  these  two  metals  for  all  ore  milled. 

Crude  ore  shipped  to  smelters  amounted  to  49,827  tons,  contain* 
ing  $103,446  in  gold,  averaging  $2.08  per  ton:  $59,428  in  sflver, 
averaging  $1.19  per  ton;  the  total  in  gold  and  silver  being  $162|874, 
and  tlio  average  per  ton  $3.27. 
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Mine  production  of  gold,  silver,  and  associated  metals  in  New  Mexico  in  1907  and  1908, 


Metal. 

1907. 

1908. 

Increase  (+)  or 
decrease  (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces.. 

Silver do.... 

Copper pounds.. 

zinc.".".!!!i!!!!!!!!.*i.*!do!!!! 

15,962.88 

705,544 

10.990,015 

3,809,881 
750,085 

1329,982 

465,659 

2,198,003 

201,924 

44,255 

14,452.37 
405,044 

6,112,630 
873,763 

3,576,516 

$298,757 

214,673 

806,867 

36,698 

168,096 

-  1,610.61 

-  300,500 
-4,877,385 
-2.936,118 
+2,826,431 

-  $31,226 

-  250,986 
-1,391,136 

-  165,226 
+    123,841 

3,239,823 

1,525,091 

-1,714,782 

The  following  table  shows  the  production  of  gold,  silver,  copper, 
lead,  and  zinc  in  New  Mexico,  in  1908,  by  counties: 

Mine  production  of  gold,  silver,  copper,  lead,  and  zinc  in  New  Mexico  in  1908,  by  counties. 


County. 

Prfr 

Tomia^, 

GcLd, 

Bilver, 

duclu^ 
allocs. 

Qnantlty, 

Value. 

QtjiMitity. 

Vatoe. 

CoHai 

9 
6 
SI 
13 
5 
12 
4 
6 
11 
12 

FintmiTKa. 
545.38 

til,  274 

Fine  ounaa. 

9.383 

06.477 

6,472 

lt077 

4,351 

604 

6 

8,5R9 

3^0,001 

28 

135 

nun  A  Ana  ,  ,  ^ , 

l.ooo 

7*,2S4 
4,309 

2!^41g 

4£0 

T 

WO 

2a,s4a 

4  020 

Onmt -    - 

2.209.87 
1,437.^ 

1, 736.50 
8K2.2g 

871.03 

48.90 

3 

36,690 
18,44S 
2,031 
18,018 

136,  sgo 

1,012 

50.603 

hlfM.^\n  .._,*.^**,„»„,. 

2,900 

Luna. - . 

571 

Rio  Arriba  and  Taoa 

2,30ft 
320 

Ji4%nb4  Vf^          ,,          ,,          .XX 

3 

Sierra , 

4,552 

&0CO1TO.,, --.,..„, - 

148,448 

UnapportloDed^ , .. 

15 

134 

135,434 

14,45^.37 

208,757 

405,044 

214,673 

Copper. 

Lead. 

ZLti 

c. 

Total 

County, 

QUJWittty. 

Value. 

Quantity. 

Value. 

QuanUty. 

Volue. 

viiliie. 

Colfajc 

Ftmmii. 

PMtnda. 

Pound*. 

fll,aQO 
23,€eO 

pniT^ji  A  nn , ,  , , ,    ^    ,    ,    „ 

aijfiO 

fi,3i3,767 

I.ISA 

5,934 

723,907 

a&,34t 

ta,792 
692,0*5 

7S3 

11.265 

379, e97 
244,589 

tl£,MS 

10,273 

tirant 

251,070 

■11,800 

810, 4(^ 

Tj.i^;^^|rf ,  ,  j  j.  ^  ■  ■    ,    , 

32,770 

I^IITIA 

127,535 

5,350 

fl,713 
133,55a 

Otero.*..  *,* 

Hlo  <trlba  and  Ta<» 

flOpTW 

4,101 

34,221 

2!  034 

Hants  Pa^^* 

Sierra 

12,874 
1ft,  462 

2,560 

6»OT5 
ia,Cff3 

255 
675 

24,524 

Soporro. . . .  .     ,.»*.* 

3,325,440 

150,200 

444,878 
1,097 

LlDapportiOQed 

;_  '"■"-:■■ 

0,112,630 

806,S6T 

873,763 

36,^ 

3,57fl,5ia 

108,006 

1,535.001 
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Tannage  of  ore  sold  or  treatedy  number  of  deep  mines  producing ,  by  counties^  and 
value  per  ton  of  ore  mined  in  New  Mexico  in  1907  and  1908. 


County. 

Short  tons  of  ore  sold 
or  treated. 

NomlMrir 
pOTdnrfng. 

1906. 

Increase 
(+)  or  do- 
crease  (-). 

1907. 

MB. 

Dona  Ana 

3,090 
75,254 

288 

22,418 

457 

680 

28,848 

-  2,994 
-71,492 

-  1,368 

-  1,760 
+10,215 
-21,513 

-  20 
+  4,374 

6 

45 

7 

9 

10 

8 

8 

12 

S 

Grant                 

S3 

Lincoln                                                          

10 

Luna 

5 

Otero                                        

9 

Rio  Arriba  San  Micrucl.  Taos.  Mora,  and  Santa  Fo             

5 

Sierra                       

10 

Socorro 

12 

Total 

135,434 

-84,558 

104 
$14.64 

lOB 

Average  value  per  ton 

$11.00 

" 

The  production  of  precious  and  other  metals  in  New  Mexico  often 
shows. violent  changes,  and  the  operations  of  a  single  mine  sometimes 
swing  the  principal  production  from  one  metal  to  another.  In  1907, 
as  compared  with  1906,  there  was  an  increase  in  copper,  and  a 
great  decrease  in  zinc.  In  1908  there  was  a  decrease  in  copper, 
chiefly  from  the  closing  of  a  mine  and  smelter  in  Grant  County  and 
in  Santa  Fe  County ;  and  there  was  also  a  great  decrease  in  the  yield 
of  lead  during  1908.  The  renewed  activity  of  a  zinc  property  in 
Socorro  County  made  a  creditable  increase  in  that  metal.  The  ship- 
ments from  Sylvanitc  in  1908  had  very  little  effect  on  the  total  gold 
production. 

Nuuiher  of  mines  in   New  ^f erica,  classed  hy  chi^f  product y  in  1908 y  by  counties. 
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GOLD. 

The  total  value  of  the  gold  production  in  New  Mexico  in  1908  was 
$298,757,  as  against  $329,982  in  1907,  a  decrease  of  $31,225.  Socorro 
County  alone  produced  $136,890,  or  46  per  cent  of  the  total  gold 
yield.  This  was  almost  entirely  from  siliceous  ore.  This  class  of  ore 
lumished,  in  the  whole  Territory,  9,544.82  fine  ounces,  valued  at 
$197,309,  or  66  per  cent  of  the  total,  Grant,  Lincoln,  and  Socorro 
counties  fumishii]^  the  bulk  of  the  gold-bearing  siliceous  ore.  Copper 
ores  lumished  3,757.09  fine  ounces,  valued  at  $77,666,  or  26  per  cent 
of  the  total.  Grant,  Otero,  Rio  Arriba,  and  Sierra  counties  furnishing 
the  gold-bearing  copper  ores.  The  greater  part  of  the  remaining 
8  per  cent  of  gold  came  from  placers. 

The  production  from  different  kinds  of  ore,  with  increases  and 
decreases,  as  compared  with  1907,  is  shown  in  the  following  table: 

Source  of  gold  production  in  New  Mexico  by  hinds  of  ore,  in  1908,  by  counties,  in  fine 


Placer 
miiics. 

Deep  mines. 

t 

Connty. 

Dry  or  sili- 
ceous ore. 

Copper 
ores. 

Lead 
ores. 

Zinc 
ores. 

iSys^. 

Total. 

HnlfAT 

545.38 

545.38 

Dona  Ana.. 

Grant 

169.99 
39.47 

1,393.97 
1,396.06 

617.65 

1.79 

.14 

1,655.15 

811.01 

667.87 

3.48 

26.27 

1.99 

2,209.87 

1,437.32 

.14 

Lincoln 

T^nna, , 

Otero 

71.35 

151.32 
95.73 

1,726.50 
990.53 

Rk)  Arriba,  Santa  Fe,  and 
Taos 

28.20 

108.02 

6,618.57 

Sierra 

871.62 

Socorro 

6,622.06 
48.96 

Unapportioned 

48.96 

Total  1908 

1,122.20 

935.56 

+186.64 

9,544.82 

12,034.78 

-2,489.96 

3,757.09 

2,326.90 

+  1,430.19 

26.27 

665.64 

-639.37 

1.99 

14,462.37 

Total  1907 

15,962.88 

Increase  (+)  or  decrease  (- ) 

+1.99 

-1,510.51 

SILVER. 

The  silver  yield  in  1908  amounted  to  405,044  fine  ounces,  valued  at 
$214,673,  as  compared  with  705,544  fine  ounces,  valued  at  $465,659, 
in  1907,  a  decrease  for  1908  of  300,500  ounces  in  quantity  and  of 
$250,986  in  value.  Of  the  total,  Socorro  County  produced  280,091 
ounces,  or  68  per  cent,  chiefly  from  siliceous  ores;  Grant  County, 
from  siliceous,  copper,  lead,  and  copper-lead  ores,  furnished  95,477 
ounces,  or  almost  24  per  cent  of  the  total.  The  yield  of  silver  from 
Grant  and  Socorro  counties  was  therefore  92  per  cent  of  the  total  for 
the  Territory.  Lead  ores  and  silver-lead  ores  rumished  14,870  oimoeB, 
or  3.6  per  cent  of  the  total;  sihceous  ore,  364,335  oimceSi  or  80.0  per 
cent ;  and  copper  ores,  24,768  ounces,  and  copper-lead  0168,918  oanr 
these  two  making  6.3  per  cent  of  the  total. 
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The  copper  output  of  New  Mexico  decreased  from  10,990,015 
pounds,  rafued  at  $2,198,003,  in  1907,  to  6,112,630  pounds,  yiJoed  at 
$806,867,  in  1908,  a  lower  output  for  1908  by  4,877,386  pounds,  and 
a  decrease  in  value  of  $1,391,136.  This  decrease  was  ohiefly  from 
Grant  and  Santa  Fe  coimties.  (Irant  and  Otero  counties,  in  19M| 
yielded  together  5,966,674  pounds,  or  07.6  per  cent,  of  the  total 
6,112,630  pounds.  Other  decreases  were  in  Dona  Ana  County. 
754^975  pounds,  and  in  Socorro  County,  169,183  pounds.  The  total 
increases  from  Lincoln,  Luna,  Otero,  and  Sierra  counties  were  58,105 
pounds. 

LEAD. 

The  lead  production  decreased  from  3,809,881  pounds,  Talued  ai 
$201,924, in  1907,  to  873,763  pounds,  valued  at  $36,698, in  1908.  aloas 
of  2,936,118  pounds  in  ouantity  and  of  $165,226  in  value.  All  tiia 
lead-producing  counties,  Dona  Ana,  Grant,  Luna,  Sierra,  and  Socono, 

showed  decreased  production. 

ZINC. 

Grant  and  Socorro  coimties  were  the  only  producers  of  zinc  in  New 
Mexico  in  1908.  The  two  counties  yielded  3,576,516  pounds^  valued 
at  $168,096.  Socorro  County  produced  3,325,446  pounds,  an  mcrease 
of  2,649,090  poimds,  and  Grant  Coimty  produced  251,070  pounds,  an 
increase  of  177,341  pounds. 

The  yield  of  the  zinc  mines  at  Magdalena,  in  Socorro  County,  in  1908 
was  93  per  cent  of  the  total.  The  Ozark  Smelting  and  fining  Gom- 
pany  and  the  Tri-Bullion  Smelting  and  Development  Company  an 
the  most  important  companies  in  the  district. 

SMELTERS. 

Tlie  El  Paso  smelter  ccmtinued  to  handle  a  large  nortion  of  tine 
ores  of  New  Mexico  in  1908.  In  Arizona,  the  Copper  ^een  smelter, 
at  Douglas,  also  received  copper  ores  from  southwest^n  New  Mezioo. 
The  Comanche  smelter,  at  Silver  City,  N.  Mex.,  was  closed  in  De- 
cember, 1907,  and  remained  closed  during  1908.    Ths  SoathwHt 
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SmeltiiLg  and  Refining  Company,  which  blew  in  its  250-ton  furnace 
at  Oro  Grande,  Otero  County,  on  November  6,  1907,  ran  successfully 
until  May,  1908.  The  Santa  Fe  Gold  and  Copper  Company,  at  San 
Pedro,  Santa  Fe  County,  which  had  closed  its  125-ton  matting  plant 
in  October,  1907,  did  not  open  it  during  1908.  The  lead  smelter  of  the 
National  Mining  and  Smelting  Company,  at  Deming,  Lima  County, 
was  idle  during  1908. 

Subdivision  of  tonnage  of  ore  sold  or  treated  in  New  Mexico  in  1908 ^  by  countieSf  in  short 

tons. 


County. 

Siliceous 

or  dry 

ore. 

Copper 
ores. 

SUver- 

leadand 

lead 

ores. 

Zinc 
ores. 

S^"^. 

Total. 

CoUkx 

Dona  Ana 

160 

70,145 

103 

35 

22,418 

270 

186 

42 

2,030 
449 

3,090 

Grant 

4,327 
4,296 

313 

20 

75,254 

Lincoln 

4,399 

Luna 

253 

288 

Otero 

22,418 

Rio  Arriba,  Santa  Fe,  and  Taos 

17 

490 

22,512 

170 

4 

53 

457 

Sierra 

680 

6,241 

28,848 

Total  1908 

31,642 

46,486 

-14,844 

93,359 
164,849 
-71,490 

3,859 

5.873 

-2,014 

6,554 

405 

+6,149 

20 

135,434 

Total  1907 

0  219.992 

Increase  (+)  or  decrease  (— ) 

+20 

a-84.558 

Average  recovered  value  per  ton  In  gold  and 
silver ... 

$12.34 

10.97 

12.18 

126.38 

S3. 61 

o  2,379  tons  of  lead-sine  ores  reported  in  1907.    None  in  1906. 

REVIEW  BY  COUNTIES. 

COLFAX  COUNTY. 

The  production  of  Colfax  County  in  1908  was  all  from  placer  mines. 
The  value  of  the  yield  from  9  placers,  the  same  number  as  in  1907,  was 
$1 1 ,274  in  gold  and  $35  in  silver,  a  total  of  $1^1 ,309.  This  is  $660  less 
than  in  1907.  Over  three-fourths  of  the  production  came  from  the 
Moreno  district,  near  Elizabeth  town,  and  the  rest  from  placers  on  Ute 
Creek,  near  Haldy. 

As  in  1907,  development  work  only  was  reported  from  the  lode 
mines  of  the  county.  The  Gold  and  dopper  Tunnel  Mining  and  Mill- 
ing Company,  at  Elizabethtown,  is  driving  an  adit,  which  is  now  2,600 
feet  in  length. 

DONA  ANA   COUNTY. 

Mine  production  of  goldy  silver ^  and  associated  metals  in  Dona  Ana  County ^  N.  Mex., 

in  1907  and  1908. 


Metal. 


1907. 


1906. 


Quantity.     Value.      Quantity.     VahM. 


iDcreose  (+)  or  de- 


Qaanttlj.     Valia 


Gold fine  oimces. 

Silver do. . . 

Copper pounds. 

Lead do... 


0.29 
25,612 
776,125 
675,189 


16 

16,904 

155,225 

35,785 

207,920 


9,383 

21,150 

379,607 


94,M> 
1& 
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This  county  in  1908  ranked  seventh  in  New  Mexico  in  value  of 
production.  The  total  output  was  from  the  Organ  district  alone, 
near  the  towns  of  Organ  and  Kent.  As  shown  by  the  table,  there 
was  a  large  decrease  in  the  yield  for  1908,  as  compared  with  that  of 
1907.  There  was  a  notable  decrease  in  the  copper  output,  and  the 
leacl  yield  was  a  little  over  one-half  of  the  production  of  1907.  There 
were  5  producing  mines  in  the  district.  The  total  tonnage  sold  or 
treated  was  3,090  tons. 

Some  copper  ore  was  shipped  from  the  Torpedo  mine.  The  prop- 
erty of  the  Memphis  Copper  Company,  the  chief  copper  mine  in  the 
camp,  has  been  worked  oy  lessees  for  the  last  thirty-nve  years.  The 
mine  is  opened  by  a  shaft  175  feet  de^  and  a  tunnel  400  feet  long. 
The  Stephenson-Bennett  Consolidated  Slining  Company  increased  the 
capacity  of  its  oO-ton  concentrating  plant  to  300  tons  in  1908,  and 
shippecl  both  crude  ore  and  concentrates  to  the  El  Paso  smelter. 
The  shaft  on  the  property  was  sunk  from  400  feet  to  600  feet  in  190S. 
The  Mormon  Mining  and  MilUng  Company  reported  development 
work. 

GRANT   COUNTY. 

Mine  production  of  gold,  silver,  and  associated  metals  in  Grant  County ^  N.  Ifcr.,  in  1907 

and  190^. 


1907, 


Metal. 


Quantity. 


(loM fino  ouiu'ps. .  ').4«»s.  41 

Silv.T «lo....  ir_'4.279 

Copprr i>oiiinls..  s.(>4().31o 

L<':i'l do....  l.;«»4.:«M) 

Zinc do. . . .  7;{.  7L'9 


Value. 


I  $113,042 

Us.OLM 

lJi<)'.).L>t»:j 

73.0ai 

4,XA) 


1908. 

Increase  (  +  )  or 
decrease  (-). 

Quantity. 

ValiM. 

Quantity. 

Valiie. 

2.209.R7 

9o,477 

5.242.7«i7 

244, 5^9 

251.070 

S45.6R2 
50.603 

092,045 
10,273 
11.800 

-  3.2o8.,V« 

-  V2S,W2 
-2..S03.5-IS 
-1.149.^0l 
+     177.341 

-  Pn.-d'i 

-  v'.vi 

-  yl7.ji'« 

+        7.-IV- 

I  .y4v.:>.s2    S10.403    -  l.l.lVlTV 


Tho  yield  from  (irant  Couiily  in  19()S  again  took  first  place  in  point 
of  value  and  also  in  point  of  tonnage  with  an  output  of  75,254  tons 
of  ore,  though  tins  is  a  falling  olT  as  compared  with  the  production  of 
11)07  of  ahnost  '>()  |)er  rent.  In  pnxiucticm  of  copper  Grant  County 
ranked  iirst,  ])r()(iu(ing  sr).S  per  cent  of  the  total;  in  production  of 
gold,  silver,  lead,  and  zinc  Grant  County  ranked  second  to  Socorro 
County.  Grant  and  Socorro  counties  were  the  only  counties  to  pnv 
duce  zinc.     Then*  were  52  ])roducing  deep  mines  in  1908. 

The  placer  yield  from  5  mines  in  the  Eureka  and  Pinos  Alu^ 
districts  sliowe<l  a  slight  decrease. 

Coni})ared  with  the;  output  of  1007,  there  was  a  decrease  of  all  the 
metals  in  Grant  County  exc(»pt  zinc.  The  greatest  decrease  was  in 
coi)])er.  th(»  chief  product  of  th(^  county.  The  total  difference  in  tho 
value*  of  all  \\w  iiKMals  f«)r  the  t\\o  vears  was  §1,138,179. 

Siliceous  and  dry  ores  (carrying  copper  under  4A  per  cent) 
amounted  to  only  -l.oJ7  short  tons,  as  compared  with  21,832  tons  in 
1007,  a  decnMist*  of  17,505  tons.  Coi)per  ores  maintained  the  tonnage 
for  the  county,  with  70,145  tons,  though  this  is  52,685  tons  less  than 
tho  ])roduction  in  1007.  The  remaining  782  tons  were  lead,  copper- 
lead,  and  zinc  ores. 
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The  bulk  of  all  the  ore  mined  went  to  concentratmg  mills.  From 
the  55,038  tons  concentrated  were  produced  4,139  tons  of  con- 
centrates (at  a  ratio  of  13  to  1),  the  average  value  per  ton  of  which 
was  $1.19  in  gold  and  42  cents  in  silver.  The  chief  value  of  these 
concentrates  was  in  copper. 

There  were  20,212  tons  of  ore  sent  direct  to  the  smelters,  the 
average  value  of  which  per  ton  was  $1.84  in  gold  and  $2.42  in  silver, 
a  total  in  gold  and  silver  of  $4.26  per  ton. 

Apache  district. — The  yield  from  this  district,  southeast  of  Hachita, 
was  slightly  above  that  of  1907.  The  foremost  mine  in  the  district 
is  that  owTied  by  the  Anderson-Apache  Copper  Company.  From 
August  to  the  end  of  the  year  the  company  shipped  copper  ore 
carrying  gold  and  silver  to  the  Copper  Queen  smelter  at  Douglas, 
Ariz.  The  shaft  was  sunk  150  feet  in  1908  to  a  total  depth  of  300  feet. 
The  workings  include  also  5,000  feet  of  drifts  and  crosscuts.  A  small 
shipment  was  made  by  the  Hachita  Copper  Development  Company, 
which  has  performed  development  work  on  the  Star  and  Quien  Sabe 
claims. 

Burro  Mountain  district. — The  chief  ore  of  this  camp,  which  lies 
southwest  of  Silver  City,  near  Leopold  and  Tyrone,  is  copper.  There 
was  a  ^eatly  lessened  output  or  this  metal  in  1908.  The  Burro 
Mountain  Copper  Company,  at  Leopold,  continued  development 
work  during  the  year  and  ran  the  300-ton  concentrating  mill  about 
one-fourth  of  the  time  on  ore  extracted  in  development  work.  The 
Comanche  and  Copper  Gulf  holdings  consolidated  as  the  Savannah 
Copper  Company.  The  Comanche  smelter  was  idle  in  1908.  The 
Chemung  Copper  Company,  which  has  been  developing  its  claims  for 
two  and  one-naif  years,  sunk  an  incline  shaft  200  feet  in  1908.  On  the 
31  claims  are  3  vertical  shafts,  532  feet,  421  feet,  and  725  feet  deep, 
respectively. 

Central  district. — The  Central  district,  embracing  the  towns  of 
Fierro,  Bayard,  Hanover,  and  Santa  Rita,  maintained  its  position  in 
1908  as  tlie  most  productive  district  in  Grant  County,  though  the 
j^ield  of  copper  fell  from  4,994,575  pounds  in  1907  to  3,994,502 
pounds  in  1908  and  the  value  from  $1,000,000  to  a  little  more  than 
$500,000.     There  were  10  producing  mines,  many  of  them  small. 

The  Santa  Rita  Mining  Company,  at  Santa  Rita,  the  largest  pro- 
ducer of  copper  in  New  Slexico,  made  a  better  record  than  in  1907. 
The  mine  and  mill  were  run  continuously  with  both  day  and  night 
shifts.  The  mill  is  a  100-ton  concentrating  plant,  usinff  crusher,  rolls, 
jigs,  and  tables.  Practically  all  the  development  work  in  1908  con- 
sisted in  surface  prospecting*^  by  means  of  cuts  and  shallow  shafts  and 
in  sinking  7,750  feet  of  prospect  holes*  with  chum  drills. 

The  Copper  Queen  Consolidated  Mining  Company  operated  the 
Hanover,  Modoc,  and  Emma  mines.     The  Empire  Zinc  Company 
operated  the  Metal  King,  Southwestern,  and  Lone  Star  mines,  in  the 
Hanover  camp,  with  a  yield  in  zinc  alone.    The  Philadelphia  Copper 
Mines  Company,  at  Hanover,  spent  the  year  in  blockiii^  out  ore, 
and  was  expecting  to  ship   in  1909.    lliere  are  3  shw»  on  the 
property,  264  feet,  150  feet,  and  76  feet  deep,  resDeeti^^v     Anfne 
copper  ore  was  shipped  from  the  Pewabic  mine  v  ^ 
the  Black  Jack  mine,  at  HanoYer,  and  at  T 
silver  ore  shipped  from  the  Ludcy  B'^ 
87150— MB  1908.  m 


514  MINEBAL  BS80X7BOE8. 

ore  and  a  little  hkh-grade  native  gold  were  ako  ajiipped  from  the 
L(»t  mine.  The  tk)lumbia  Ciopper  Ciompany,  at  Sania  Bitm,  con- 
tinued development  work  throughout  1908. 

CKhride  Flat  distri^ct. — ^The  shipments  of  this  aOver  and  lead- 
silver  camp,  near  Silver  City,  were  less  than  those  of  10077  The 
value  of  lead  and  silver  combined  was  $21,234.  The  producing 
mines  were  the  Grand  Central,  the  Baltic,  and  the  Gdd  Oquu 

Eureka  district  (including  SyJvaniU). — The  mining  district  which 
embraces  the  Little  Hatchet  Range,  in  southwestern  Grant  CSoimty, 
was  called  Eureka  by  the  first  American  prospectofs.  Old  Hacfaita, 
on  the  east  side  of  the  range,  and  not  far  distant  from  Hachita^  on 
the  El  Paso  and  Southwestern  Railwav,  has  been  the  i«mcipal 
point  where  mining  has  been  carried  on  By  Ammcans  in  toe  range. 
In  1907  lead,  silver,  and  copper,  valued  at  $30,080,  were  pro- 
duced near  Old  Hachita  by  the  Copper  Dick  group,  the  Hbmet 
mine,  and  the  Ejng  mine.  In  1908  there  was  no  praduction  fitom 
the  Hornet.  This  mine  is  opened  by  a  vertical  Am  160  feet  deep 
and  an  incline  shaft  200  feet  deep.  The  American  mine,  belonging 
to  the  owners  of  the  Hornet  mine,  is  o|>ened  by  a  verticu  shaft  200 
feet  deep,  of  which  85  feet  were  sunk  in  1908.  Only  development 
work  was  done  on  the  Copper  Dick  ^up.  ^  In  lOOiS  the  Mariposa 
Mining  Company,  owning  the  King  mme,  shipped  a  car  of  copper 
ore  taken  out  in  doing  assessment  work.  The  Gold  Hill  Mining  ud 
Milling  Company  shipped  some  high-grade  gold  ore  containing  sil- 
ver and  copper.  The  Tucson  placer  produced  gold  from  duicing 
operations.  In  October,  1908,  a  new  gold  strike  was  made  on  the 
western  slope  of  the  Little  Hatchet  Mountains,  about  12  mileB  south- 
west of  Hachita  station.  Many  claims  were  staked  out  and  a  town 
named  Sylvanite  was  established.  During  1908  there  were  shipped 
133  tons  of  ore  averaginff  $27  in  value  per  ton.  Tetnulymite,  a 
telluride  of  bismuth,  has  oeen  reported  to  occur  in  the  ore  of  tnis 
new  camp. 

Granite  Gap  district — From  this  district  the  U.  S.  and  Mexico 
Development  Company  shipped  lead-silver  ore  to  the  smelter. 

Lordsburg  district  (induaing  Pyramid  and  Virginia  districts). — 
There  was  a  decided  decrease  in  production  from  Lordsburg,  from 
the  Virginia  district  4  miles  to  the  southwest,  and  from  the  Pyramid 
district  8  miles  south. 

In  the  Virginia  district  copper  ore,  carrying  gold  and  silver,  was 
shipped  by  the  Bonnie  Mining  Company,  by  the  Eighty-Five  Min- 
ing Company,  and  by  the  Afiner's  Chest  Mining  Company.  Gold 
and  silver  ore,  carrying  copper,  was  shipped  m>m  the  Superior, 
Goodsiffht.  and  Glow  mines. 

The  Nellie  Bly  mine,  in  the  Pyramid  district,  was  reported  idle 
in  1908. 

Pinos  Altos  district — ^The  only  producing  mine  of  note  in  the 
Pinos  Altos  district  was  the  Aztec  mine,  whose  ores  cany  gold, 
silver,  and  copper.  There  were  11  producing  deep  mines  in  all. 
but  the  output  for  1908  was  small  in  comparison  with  the  yield  of 
1907.  Shipments  were  made  from  the  Arizona  Number  2,  the  Jer- 
sey Bell,  the  Ferum,  the  Gillett  dump,  and  other  mines.  The  placer 
yield  was  one-half  that  of  1907.  The  idleness  of  the  Pinos  Altos 
properties  of  the  Comanche  Company  explains  the  heavy  falling  off 
m  production. 
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Red  EiU  district. — ^This  district  is  situated  near  the  southwestern 
corner  of  New  Mexico.  The  Red  HUl  Mining  Company  operated 
continuously  during  the  year.  At  the  close  of  the  year  several  ship- 
ments of  lead-silver  ore  were  made.  The  shaft  on  the  property  is 
down  300  feet. 

Steeple  Rock  district — Steeple  Rock  is  in  the  northwestern  part 
of  the  county  and  is  reached  from  Duncan.  Ariz.  Shipments  of 
highly  siliceous  ore,  carrying  gold  and  silver,  rrom  the  Alabama  and 
the  Laura  mines  made  a  substantial  increase  in  the  production  of 
the  district  for  1908.  The  workings  on  the  Alabama  consist  of  one 
shaft  165  feet  deiep  and  another  shaft  80  feet  deep,  connected  by 
500  feet  of  drifts.  The  workings  on  the  Laura  consist  of  one  shaft 
300  feet  deep  and  one  shaft  183  feet  deep,  connected  by  2,000  feet 
of  drifts  and  crosscuts. 

White  Signal  district — From  the  White  Signal  district,  near  Silver 
City,  two  small  shipments  of  copper  ore  were  made  in  1908. 

LINCOLN    COUNTY. 

The  total  value  of  the  production  of  1908  in  Lincoln  County  was 
$32,770,  or  $9,123  less  than  in  1907,  the  decrease  being  entirely  in 
gold  and  in  the  output  from  the  Bonita  and  Nogal  district.  The 
output  of  both  silver  and  copper  increased  in  quantity  and  value. 
There  were  10  producing  deep  mines,  and  3  placers,  the  latter  in  the 
JicariUa  district.     The  tonnage  sold  or  treated  was  4,399  short  tons. 

Cedar  Creek  district — ^The  shipments  from  this  district  in  1908, 
though  small,  were  in  excess  of  the  output  of  1907.  The  chief  prod- 
uct is  silver,  with  a  little  copper  and  gold.  Shipments  were  made 
from  the  Lucky  and  Return  nunes  near  Alto. 

JicariUa  district — ^The  output  from  this  district,  near  the  town  of 
that  name,  was  gold,  from  deep  mines  and  placer.  The  value  of 
both  deep  and  placer  yield  was  almost  three  times  as  much  as  the 
production  of  1907.  The  Wisconsin  Mining  and  Smelting  Company, 
operating  the  Murphy  group,  treated  a  large  tonnage  of  gold  ore  m 
their  40-ton  plant  on  the  property — a  6-foot  roller  nml,  with  2 
Standard  tables.  The  Good  Luck  mine  and  the  mill  were  operated 
during  three  months  in  the  spring  of  1908.  The  placer  gold  was  won 
by  sluicing. 

NogcH  district  {including  Bonita). — ^This  district  embraces  the 
towns  of  Nogal,  Parsons,  and  Bonita.  The  yield  of  1908  was  very 
much  less  than  that  of  1907.  The  Eagle  Mining  and  Improvement 
Company  worked  its  mine  by  open  cuts  and  built  a  200-ton  cyanide 
plant,  reporting  a  production  ftom  operations  covering  thirty  days 
m  testing  the  plant.  The  Vera  Cruz  Mining  Company  also  replaced 
its  Huntmgton  mills  with  a  200-ton  cyanide  plant  during  1908. 

White  Oaks  district. — The  production  from  White  OdSs  district  in 
1908  was  about  the  same  as  in  1907.  The  Wildcat  Leasing  Company, 
on  the  North  and  South  Homestake  mines,  was  the  foremost  producer 
in  the  district.  The  workings  of  these  mines  consist  of  a  1,000-foot 
vertical  shaft,  1,200  feet  of  timnel,  and  a  winze  200  feet  deep.  The 
mill  has  20  stamps,  with  amalgamating  plates,  but  only  10  stamps 
were  used.  Lessees  on  the  Old  Abe  mine  prospected  the  upper  levels, 
and  treated  the  ore  in  a  20-stamp  plate-amalgamation  and  cyanide 
plant.    The  depth  of  the  shaft  on  this  property  is  1,428  feet.    The 
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Home  Leasing  Company  was  also  a  producer.  ^  The  ore  of  thooe  three 
mines  is  chie^  gold,  oome  copper  ore  was  shipped  &om  the  Yellaw 
Jacket  mine,  m  this  vicinity. 


LUNA  OOUNTT. 


The  total  value  of  the  production  of  Luna  Oounigr  in  1908 
$6;713,  as  compared  with  $73,646  in  1907.  The  major  part  of  the 
output  for  botn  ^ears  was  from  lead.  The  smelter  of  the  National 
Minmg  and  Smelting  Company  was  closed  in  1908. 

Cooks  Peak  district. — There  were  3  shippers  in  1908,  as  ajgainst  6  in 
1907.  The  value  of  the  output  was  only  one-eidith  the  Taiiie  of  1907. 
Hie  producing  mines  were  the  Desdemona  andlnea.  the  Qi»tott,  and 
the  White.Oaks.  Ore  was  mined  hy  the  Cooks  Peak  Mnung  Cranpany, 
but  was  not  sold. 

Tres  Hermanas  district. — ^Two  small  shipments  of  0(q[)per  ore  were 
made  from  this  district  in  1908. 

Victoria  and  Florida  districts. — ^There  was  no  production  in  the 
Victorio  and  Florida  districts  in  1908. 


MORA  CX)UNTr. 

There  was  no  production  in  Mora  County  in  1908.  Tho  Bepufalic 
Mines  Company,  at  Lucero,  was  occupied  in  erecting  a  2ft-ton  aomting 
plant  for  copper  ores.   '  The  plant  is  to  be  completed  early  in  1909. 

OTEBO  COUNTY. 

Mint  production  of  gold,  silver,  and  copper  in  Otero  County ^  N.  Mex.,  in  1907  and  190S, 


Metal. 


1907. 


Quantity.     Value. 


1908. 


Quantity.     Value. 


i-^^T^ 


Qiantity.     ValoB. 


Gold fine  ounces . . 

Silver do.... 

Copper pounds. . 


71(5.48  i    114,811 

2,135  1.409 

679,480       135,896 


1,726.50 

4,351 

723,907 


2,aoe 

05,666 


+i,oiaa2 

+      2,216 
+    44,427 


+120, 871 

+     m 

"  40,U9 


152,116 


138,668 


-  18,m 


The  production  from  deep  mines  in  Otero  Comity  was  22,418  short 
tons  in  1908,  an  increase  of  10,215  tons  over  the  output  of  1907.  In 
c]uantity,  gold,  silver,  and  copper  production  showed  substantial 
increases,  but  the  value  of  copper  was  $40,340  less  thui  m  1907.  The 
total  decrease  in  value  for  the  county,  balancing  the  gold  and  silvM* 
increase  against  the  copper  decrease,  was  $18,564.  The  total  value  of 
the  three  metals  was  $133,552,  of  which  $35,690  was  gold,  $2,306 
silver,  and  $95,556  copper.  The  placer  gold  yield  was  $1,475,  agaimst 
a  nominal  yield  in  1907. 

Iliglirolls  district. — In  this  district,  near  Mountain  Park,  the  Hunt 
Copper  Company  operated  for  ten  months  of  the  year  and  shipped 
considerable  copper  ore.  There  was  another  small  diipment  from 
this  district. 

Silver  Hill  district. — The  smelter  and  mines  of  the  Southwest 
Smelting  and  Reduction  Company,  at  Oro  Grande,  were  operated  in 
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1908  continuously  from  January  until  May.  The  smelter  is  a  250-ton 
copper  matting  plant.  The  company's  mines,  the  Lucky,  By  Chance, 
Nannie  Baird,  and  others,  have  in  mine  openings  and  workings  5 
vertical  shafts  from  90  to  480  feet  deep,  3  incline  shafts  from  200  to  800 
feet  deep,  and  2  tunnels  600  and  1,450  feet  long.  The  Garnet  group 
was  worked  under  lease.  The  incline  shaft  on  this  property  is  470 
feet  deep.  Shipments  were  made  from  the  Delusion,  rrovidence,  and 
Copper  Hill  mines.  The  First  National  Mining  Company,  J.  P.  Nocker, 
and  the  Texas-Jarilla  Placer  Mining  Company  worked  placer  mines  by 
sluicing. 

Tularosa  district. — The  Tularosa  Copper  Company  did  only  devel- 
opment work  in  1908.  The  30-ton  plant,  consisting  of  a  crusher,  rolls, 
tables,  and  jig,  was  deemed  too  small  to  work  at  a  profit. 

RIO   ARRIBA   COUNTY. 

From  3  mines,  in  3  districts,  there  was  a  total  production  for  Rio 
Arriba  County  in  1908,  valued  at  over  $30,000,  chiefly  in  gold,  copper, 
and  lead. 

The  Keystone-Bromide  Mining  Company,  of  Tres  Piedras,  in  the 
Bromide  district,  shipped  considerable  high-grade  copper  ore,  carrying 
gold.  The  shaft  on  this  property  is  250  feet  deep.  The  Red  Jacket 
Mining  and  Milling  Company,  of  Tusas,  in  the  Headstone  district, 
treated  a  small  tonnage  in  its  6-foot  Huntington  mill,  with  1  Card 
concentrator  attached.  There  is  a  125-foot  shaft  in  this  mine. 
Shipments  of  lead  ore  were  made  from  the  Gallina  district.  The  Las 
Tusas  Mining  and  Milling  Company,  a  producer  of  copper  in  1907, 
made  no  yield  in  1908.  There  are  several  placer  companies  near 
Tusas,  preparing  to  operate  in  1909. 

SAN  MIGUEL   COUNTY. 

There  was  some  development  work  done  in  this  county,  near 
Chapelle  and  Tecolote,  but  there  was  no  production. 

SANTA   FE   COUNTY. 

Santa  Fe  Countv,  which  ranked  third  in  the  Territory  in  total  value 
of  production,  and  second  to  Grant  County  in  vield  of  copper  in  1907, 
produced  $2,034  in  gold  and  silver  in  1908,  and  no  copper — a  decrease 
m  value  of  $273,836.  Of  the  yield  of  1908,  88  per  cent  was  from 
placers  in  the  Cerillos  and  New  Placers  districts,  near  the  towns  of 
Golden  and  San  Pedro.  The  rest  was  from  two  very  small  shipments 
of  gold  ore,  from  Golden.  This  decrease  was  caused  by  the  closing 
down  of  the  Santa  Fe  Gold  Copper  Mining  Company's  smelter  at  San 
Pedro  during  1908,  and  the  confinement  of  work  to  development  of 
the  mines.  At  Cerillos,  the  Boston-Cerillos  Mines  Corporation  retim- 
bered  and  unwatered  the  Cash  Entry  mine  to  the  300-foot  level.  The 
shaft  is  650  feet  deep.  The  erection  of  a  200-ton  concentrating  plant 
was  begun  in  September,  1908. 

SIEEEA  COUNTY. 

In  1908  the  total  value  of  the  mineral  production  in  Sierra  County 
showed  Un  increase  of  $13,224  as  compared  with  that  of- 1907.  The 
yield  of  gold,  silver,  and  copper  increased,  but  there  was  a  small 
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decrease  in  output  of  lead.  The  total  value  of  all  the  me  tab  waa 
$24,524,  Part  of  the  gold  increase  was  from  placer  production  in 
Lake  Valley. 

Black  Range  distrid. — -At  the  Vii^gmia  mine,  at  Kington,  the  40- 
ton  concentration  plant  was  operated  on  dump  ore  durmg  the  spring 
of  1908.     The  concentrate  carried  silver  alone. 

Las  Animas  distrkL — Most  of  the  county  yield  came  from  the  Las 
Animas  district,  near  llillsboro.  The  Si^;ma  Consolidated  Develop- 
ment Company  shipped  copper  ore,  eanyine  gold  and  silver,  from  the 
Wicks  mine.  Operations  tfuring  part  of  me  year  were  confined  to 
making  connections  with  the  old  workinesp  which  were  full  of  water. 
The  workings  include  a  300-foot  vertical  shaft,  a  260-foot  incline  shaft, 
and  3,000  feet  of  drifts.  The  Ready  Pay  Reduction  Comfjany,  Tsith 
a  mill  equipment  of  2  Huntington  mills,  crusher,  amalgamating  plates, 
and  Wilfley  tables^  operated  on  company  account  from  January  to 
April,  After  this  only  desultory  \s'ork  by  lessees  was  done.  There 
were  several  other  small  shippers  from  this  district- 

Palomas  district.^FrQni  this  district,  near  Hermosa,  some  lead- 
silver  ore  and  concentrate  were  shipped  by  the  Ocean  Wave  Mining 
Company,  which  also  completed  a  20-stamp  concentration  mill.  TTi© 
Palomas  Chief  mine  was  operated  during  the  entire  year.  A  con- 
siderable tonnage  of  lead-silver-zinc-coppcr  sulphide  was  mined p  but 
none  marketed. 


SOCORRO    COUNTY. 

Mine  prodHCtion  of  gold,  silver ^  and  ansodated  mctah  in  Socorro  County ^  N,  Mix.,  im^ 

ttmr  aiidims. 


M 


Metal. 

1907. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Qimtlty. 

VtlOB. 

Gold fine  ounces. . 

SUver do... 

aSSf^;; "^"f^- 

zinc !..!!. do.... 

5,099.96 
422,744 
188,645 
707,981 
676,356 

1105,426 
279,011 
37,729 
37,523 
39,905 

6,622.05 

280,091 

19,462 

16,073 

3,325,446 

$136,890 
148,448 

676 
156,296 

+       1,622.07 

-  m  668 

-  169188 

-  691  908 
+2,6«.QeO 

-i^8« 
^lu^an 

499,594 

444,878 

-.64,™ 

Socorro  County  in  1908,  with  a  slightly  lessened  yield  in  total  value 
of  all  the  metals,  took  second  place  in  county  rai^.  In  gold  and  zmc 
production  Socorro  County  easily  stood  first.  The  anc  output, 
though  an  increase  over  the  yield  of  1907,  was  13,718,717  poundi 
less  than  that  of  1906. 

Cooney  (or  MogoUon)  district, — The  greater  part  of  the  gold  and 
silver  produced  in  the  county  came  from  this  aistrict,  in  the  aoutli- 
west  corner  of  the  county.  Usually  this  district  produces  tlie  bulk 
of  the  copper  of  the  county,  but  there  was  no  yield  of  copper  in  1908. 
There  was  an  increase  in  gold  production,  but  a  decrease  in  silyer 
yield. 

The  Ernestine  Mining  Company,  operating  the  Last  Chance  mine 
at  MogoUon,  is  the  largest  producer  of  gold  in  New  Mexico.  The 
reduction  plant  at  the  mine  consists  of  a  20-stami)plate-amalgamat  ion 
mill,  with  concentrators  and  cyanide  plant.     The  capacity  of  the 
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plant  is  60  tons  per  day,  and  both  mill  and  mine  were  operated  dur- 
ing all  of  1908.  Development  work  consisted  in  raising,  886  feet;  in 
driving  tunnel,  1,081  feet;  and  in  sinking,  130  feet.  At  Cooney  the 
Enterprise  Mining  Company  operated  its  mines  for  nine  months.  The 
workings  consist  of  an  incline  shaft  300  feet  deep,  connected  with  an 
adit  650  feet  long,  at  the  portal  of  which  is  the  mill.  A  100- ton 
cyanide  plant  was  under  construction  in  1908.  The  work  on  the 
mines  of  the  Mogollon  Gold  and  Copper  Company  was  development 
only.  Some  ore  was  taken  out  in  development  work  on  the  Top 
mine  and  the  Trilby  mine. 

Magdalena  district, — This  central-western  district  of  Socorro  County 
is  a  lead-zinc  camp.  The  production  of  lead  in  1908  was  only  nom- 
inal, but  the  production  of  zinc  was  3,325,446  pounds,  an  increase  as 
compared  with  that  of  1907  of  2,649,090  pounds. 

The  Ozark  Smelting  and  Mining  Company,  operating  the  Graphic 
and  the  Ida  Hill  groups,  was  one  of  the  chief  producers  of  zinc.  The 
old  workings  on  these  properties  include  an  inclme  shaft  305  feet  deep 
and  about  7  miles  in  otner  openings;  the  now  workings  consist  of 
6,837  feet  of  tunnels,  drifts,  crosscuts,  and  raises.  The  ore  is  used 
in  making  zinc  oxide  at  the  company's  smelter  at  Coffeyville,  Kans. 
The  Tri-BuUion  Smelting  and  Development  Company  operated  the 
Kelly  mine  about  six  months  of  the  year,  and  shipped  a  large  tonnage 
of  zmc  ore  and  concentrate  to  smelters.  The  concentrating  plant 
has  a  capacity  of  100  tons.  From  the  Juanita  mine  zinc  carbonate 
ore  was  shipped.  The  Mine  Development  Company,  on  the  Key 
group,  shipped  oxidized  lead-sUver  ore.  A  large  tonnage  was  blocked 
out,  out  on  account  of  low  metal  prices  only  a  few  cars  of  ore  were 
shipped.  A  car  of  copper  ore  was  snipped  from  the  Wheel  of  Fortune 
mine  at  Magdalena. 

Rosedale  district, — The  Rosedale  Mining  and  Milling  Company,  at 
Rosedale,  south  of  Magdalena,  produced  gold  and  silver  bullion  dur- 
ing six  months  in  1908. 

Oscura  district, — Estey  City,  in  the  southeastern  corner  of  Socorro 
County,  is  the  center  of  this  district.  The  small  yield  was  entirely  in 
coppef.  Producing  mines  in  1908  were  the  Dividend,  the  Lucky 
Andy,  and  the  Sunrise. 

TAOS   COUNTY. 

There  was  one  placer  producing  mine  in  Taos  County  in  1908,  oper- 
ated by  the  La  Urande  Gold  Mining  Company.  Development  work 
was  reported  by  companies  near  Red  River  and  Twining. 

UNION   COUNTY. 

The  Fort  Pitt  Copper  Company,  in  the  Black  Mesa  district,  near 
Kenton,  Okla.,  reported  a  total  of  650  feet  of  shafts  and  500  feet  of 
tunnel  on  the  property. 
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OREGON. 

By  Chables  G.  Yale. 

PRODUCTION. 

For  the  calendar  year  1908  operators  of  239  mmes,  of  which  66 
were  quartz  and  173  were  placers,  reported  production  from  Or^on. 
The  aggregate  output  of  ttiese  mines  was  valued  at  $926,737.  Of 
this  total  the  ffold  yield  was  41,848.05  fine  ounces,  valued  at  $865,076; 
the  silver  yield  was  43,602  ounces,  valued  at  $23,109;  the  copper, 
291,377  pounds,  valued  at  $38,462,  and  the  lead  2,138  pounds,  valued 
at  $90.  In  1907  the  total  value  of  all  the  metals  produced  in  Oregon 
was  $1,297,316,  so  that  the  decrease  in  value  of  output  for  1908  as  com- 
pared with  that  of  1907  was  $370,579.  The  total  quantity  of  ore  mined 
and  treated  in  1908  was  50,684  tons,  a  decrease  as  compared  with 
that  of  1907  of  60,014.  The  sihceous  ores  amounted  to  48,551  tons  in 
1908,  a  decrease  of  55,087  tons  as  compared  with  the  production  of 
1907,  and  the  copper  ores,  amounting  to  2,133  tons,  decreased  4,927 
tons  as  compared  with  the  output  or  1907.  This  material  decrease 
in  tonnage  accounts  for  the  falling  off  in  yield  of  both  gold  and  silver 
as  well  as  of  copper.  The  average  value  of  siliceous  ore  per  ton  in 
gold  and  silver  m  1908  was  $12.49,  and  the  average  value  per  ton  in 
gold  and  silver  of  the  copper  ore  was  $2.82.  The  average  recovered 
value  per  ton  of  all  metals  was  $12.50  in  the  siliceous  ores  in  1908 
and  $20.78  in  the  copper  ores. 

There  were  treated  m  1908  at  gold  and  silver  mills  47,869  tons  of 
ore,  containing  $517,354  in  gold  and  $11,188  in  silver.  In  milling 
the  ore  $339,531  in  gold  and  $5,608  in  silver  were  recovered  by 
ordinary  plate  amalgamation,  the  average  being  $7.09  in  gold  ancl 
12  cents  in  silver  per  ton.  The  concentrates  saved  from  this  ore 
were  1,842  tons  in  quantity,  valued  at  $177,823  in  gold  and  $5,580 
in  silver,  or  an  average  of  $90.54  in  gold,  and  $3.03  in  silver  per  ton. 
The  average  extraction  in  gold  and  silver  mills,  both  by  amalgama- 
tion and  in  the  concentrates,  was  $10.81  in  gold  and  23  cents  in 
silver.  Crude  ore  shipped  to  smelters  amounted  to  2,815  tons,  valued 
at  $75,129  in  ^old  and  $S,S20  in  silver,  an  average  of  $26.69  in  gold 
and  $3.13  in  silver  per  ton. 

The  statement  of  production  of  1907  and  1908,  showing  increase 
and  decrease,  of  gold,  silver,  and  associated  metals  in  Oregon,  valued 
at  each  year's  commercial  prices,  is  as  follows: 

Mine  production  of  gold,  silver,  and  associated  nutah  in  Oregon  in  1907  and  1908. 


Gold. 

Silver.                       Copper. 

Lead. 

Total 
yaloe. 

Year. 

Quantity. 

Value. 

Quantity. 

Value.     (Quantity..    Value. 

Quan- 
tity. 

Value. 

1907 

1908 

Fine 
onnccH. 

41,^l'^.  (»."• 

.51.120,2(11 
>v«i;».(i7»i 

Fine 
ounns. 
Wi,718 
43,002 

1 
Pounds. 
$:.7,-234  1     554.104 
23,109       LN1,377 

1110,821 
38,402 

Pounds. 
"2,'m 

"iob 

11.297,316 
«2B,T37 

lD(Teai><» 

(+)or 

d(x,'n>ase 

-12,779.95 

-204,185 

-43,110 

i 

-34,125  '-26>,?27 

-72,359 

+2.138 

+«0 

—370,579 
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GOLD. 

The  total  output  of  gold  in  Oregon  in  1908  was  41,848.05  fine 
ounces,  valued  at  $865,076.  a  decrease  of  12,779.95  fine  ounces  in 
quantity  and  $264,185  in  value,  as  compared  with  the  output  of  1907. 
The  largest  yield  of  gold,  valued  at  $123,116,  came,  as  usual,  from 
Baker  County,  although  this  was  a  reduced  vield  as  compared  with 
that  of  1907.  The  nextcounty  in  rank  of  gola  production  was  Joseph- 
ine, followed  by  Grant,  Jackson,  Douglas,  Malneur,  and  Curry  in  the 
order  named.  The  largest  production  of  deep  mines  was  from  Baker 
County,  and  of  placer  mines  from  Josephine  County.  The  most  pro- 
ductive quartz  mine  in  the  State  is  in  Baker  County,  and  the  most 
productive  placer  (hydraulic)  is  in  Josephine.  Sixty-four  quartz 
mines  produced  gold  in  1908,  1  more  than  in  1907.  Productive 
placer  mines  numbered  173  in  1908,  as  compared  with  141  in  1907. 
The  placers  in  1908  yielded  $272,593  in  gold,  as  compared  with 
$331,406  m  1907.  The  hydrauhc  mmes  in  1908  yielded  $180,982  m 
gold,  which  is  $58,023  less  than  in  1907;  and  tne  surface  placers, 
dredges,  and  drift  mines  yielded  $91,611,  which  is  $790  less  than  in 

1907.  The  falling  off  in  gold  yield  from  placer  properties  in  Oregon 
in  1908  was  therefore  $58,813,  as  compared  with  the  output  of  1907. 
There  were  in  the  State  85  productive  nydraulic  mines,  5  drift  mines, 
1  dredge,  and  82  surface  placers  or  sluicing  mines. 

The  gold  production  from  different  kinds  of  mines,  by  counties,  for 

1908,  is  given  in  the  following  table: 

Source  of  gold  product  in  Oregon^  by  kinds  of  ore^  in  1908 y  by  counties^  in  fine  ounces. 


Placers. 

Deep  mines. 

Orand 
total. 

County. 

Siliceous 
ores. 

Copper 
ores. 

Total. 

Baker 

1,857.45 

26.12 

77.69 

338.34 

760.21 

1,106.87 

43.78 

2,517.68 

6,639.94 

22,713.61 

22,713.61 

24,5n.06 

Benton 

26.12 

Coos 

2.90 

91.91 

169.64 

3,180.90 

2.90 

91.91 

169.64 

3,180.90 

80.49 

430.26 

Douglas 

919.86 

Grant 

4,287.77 

Harney 

43.78 

Jackson 

720.30 

1,468.00 

42.38 

720.30 

1,747.99 

42.38 

3,237.88 

Josephine 

281.99 

7,387.93 

Lane 

42.38 

Mftlhftnr.         

711.07 

38.46 

15.48 

4.69 

49.10 

711.07 

TTmAtilla 

......t..  . 

38.46 

Union 

1.74 

1.74 

17.22 

Wallowa 

4.69 

Wheeler 

49.10 

Total 

13,186.68 
-2,846.09 

28,377.64 
-9,484.36 

283.73 
-460.51 

28,661.37 
-9,934.86 

41,848.05 

Increase  (+)  or  decrease  (— ) 

-12,779.96 

The  following  table  shows  the  source  of  placer  gold  in  Oregon,  by 
counties,  in  1908: 
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Source  of  placer  gold  in  Oregon  in  1908 ^  by  counHea, 


County. 

Hydraulic 
mines. 

SurCBce 

^rtfM^ 
dredging. 

Total 
▼aloe. 

Baker  ... 

816,573 

822,824 

540 

1,604 

4,402 

1.330 

5,450 

006 

37,581 

14,233 

416 

706 

320 

07 

1,015 

838,307 
510 

Benton 

CS008 

1,004 

2,602 
14,385 
17,422 

6,004 
15,715 
22.881 

Douglft* , 

Orwit ....  ,   . .     . 

Haraey 

006 

Jackson ..x...,. 

14,462 
102,356 
14,283 

82,013 

Josephine 

116.  SB8 

M<Ml^Aiir  ,                                                                                       

MOW 

TTtnfitJlU 

m 

Union .> 

330 

Wallowa ., 

07 

Wheeler 

1,015 

Total 

180.962 
-68,023 

01,611 
-700 

272,508 

Increase  (+)  or  decrease  (— ) 

-58.813 

SILVER. 

The  yield  in  silver  in  Oregon  in  1908  aggregated  43,602  fine  ounces, 
valued  at  $23,109,  a  decrease  of  43,116  ounces  in  quantity  and  of 
$34,125  in  value,  as  compared  with  the  production  of  1907.  Grant 
County  made  the  largest  silver  output — 17,987  fine  ounces,  valued  at 
$9,533 — ^but  Baker  County  was  a  close  second,  its  yield  for  the  year 
being  17,495  fine  ounces  valued  at  $9,273.  Josephme  County  came 
next  with  a  product  of  6,007  ounces,  valued  at  $3,184.  None  of  the 
other  counties  in  the  State  produced  as  much  as  $1,000  during  the  year. 
The  placer  mines  of  the  State  yielded  5,851  ounces  of  silver  in  1908, 
whicii  is  3,060  ounces  more  than  was  shown  in  the  figures  for  1907.  Tlie 
c^uartz  mines  yielded  37,751  ounces,  of  which  37,464  ounces  came  from 
siliceous  and  287  from  copper  ores.  The  siliceous  ores  showed  a 
falling  off  in  silver  content  of  45,616  ounces,  as  compared  with  1907, 
the  entire  decrease,  including  silver  from  copper  ore,  being  46,176 
ounces.  Considering  the  increased  silver  output  from  the  placers, 
and  the  decrease  from  the  quartz  mines,  the  total  reduction  of  silver 
output  was  43,116  fine  ounces  in  1908,  as  compared  with  the  pro- 
duction of  1907. 

The  source  of  silver,  by  kinds  of  ore  and  by  counties,  in  1908  is 
shown  in  the  followin«:  table: 


Source  0/  silver  product  in  Oregon,  by  kinds 

0/  ore,  in  1908,  by  counties,  in  fine  ounces. 

Placer. 

409 
4 
18 

;« 
201 

623 

10 

769 

3.664 

Deep  mines. 

Grand 
total. 

County. 

Siliceous 
ores. 

Copper 
ores. 

Total. 

Baker 

17,086 

17,066 

17.49t3 

licntoQ 

4 

Coos 

2 

10 

208 

17.364 

2 

10 

206 

17,  aM 

20 

Curry 

45 

Douglas 

409 

Grant 

17.987 

Harney 

10 

Jackson 

585 

2,066 

143 

585 

2,343 

143 

1.354 

Josephine 

277 

6.007 

Lane ....              ....                                

143 

Malheur 

9t) 
10 
4 

8 

96 

Umatilla....           .                                       

10 

Union 

10 

10 

14 

Wheelor 

8 

Total 

5.851 
+3,060 

37.464 
-45.616 

287 
-fiOO 

87,751 
-45.176 

43.002 

Increase  (-f-)  or  decrease  (— ) 

-43.115 
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COPPER. 

The  copper  output  in  Oregon  in  1908  was  291,377  pounds,  valued 
at  $38,462,  a  decrease  in  quantity,  as  compared  with  1907,  of  262,727 

Sounds  and  in  value  of  $72,359.  Most  of  the  copper  was  derived 
om  Josephine  County,  though  small  quantities  came  from  Grant, 
Lane,  ana  Union  coimties.  There  were  2,133  tons  of  copper  ore 
treated  in  1908,  which  was  4,927  tons  less  than  in  1907.  The  average 
value  per  ton  in  all  metals  recovered  from  this  copper  ore  was  $20.78, 
of  which  $2.82  was  in  gold  and  silver.  The  low  price  of  copper 
during  the  year  1908  was  the  cause  of  the  material  falling  on  in 
quantity  of  copper  ore  treated. 

MINING  INDUSTRY  IN  OREGON  IN  zgoS. 

As  pointed  out  on  a  preceding  page,  the  decrease  in  the  total  output 
of  metals  amounted  to  $370,579  in  1908.  The  decUne  is*  shown  in 
gold,  silver,  and  copper,  the  greatest  being  in  the  gold  output.    Both 

Slacers  and  deep  mmes  showed  a  matenal  decrease  in  yield.  This 
oes  not  appear  to  be  for  the  reason  that  many  important  mines 
which  were  productive  in  1907  ceased  operations  in  1908,  but  from 
the  fact  that  there  was  a  generally  reduced  vield  from  the  productive 
mines  at  work.  As  may  be  noted  in  this  cnapter  under  the  heading 
of  ''Production  by  counties,"  manv  properties  were  operated  only  a 
portion  of  the  year,  while  many  others  which  continued  development 
work  did  not  operate  their  reduction  plants  at  all.  The  tonna^ 
treated  from  the  deep  mines  was  reduced  by  about  one-half.  The 
average  recovery  per  ton,  however,  was  higher  in  1908  than  it  was  in 
1907.  There  were  66  productive  deep  mining  properties  and  173 
placers  in  1908.  Both  classes  increased  in  numbers,  yet  the  total 
yield  of  both  classes  is  materially  lessened  as  noted.  The  decreased 
yield  in  placer  gold  was  mainljr  from  the  hydraulic  mines.  The  main 
decrease  in  gold  output  was  m  the  deep  mining  operations.  There 
were  15  coimties  in  the  State  which  made  more  or  less  production 
of  metals  in  1908.  Over  half  the  total  gold  was  derived  from  Baker 
County,  the  next  county  in  importance  being  Josephine,  which  has 
taken  from  Jackson  the  second  place  in  coimty  rank.  Grant  County 
comes  third  in  importance,  Jackson  thus  being  placed  fourth  in  rank 
in  1 908 .  All  the  counties  showed  a  decrease  of  tonnage  except  Douglas 
and  Union,  where  there  was  merely  a  nominal  increase. 

In  placer  gold  output  the  counties  of  Benton,  Coos,  Curry,  Douglas, 
Grant,  Hamejr,  Malneur,  Wheeler,  Wallowa,  and  Umatilla  increased 
their  output  m  1908  over  that  of  1907.  The  greatest  increase  was 
in  Douglas,  followed  by  Grant  County.  But  the  coimties  of  Baker, 
Jackson,  Josephine,  and  Union  decreased  their  total  yield  as  com- 

Eared  with  that  of  1907.  The  largest  falling  off  was  in  Jackson 
oimty,  where  it  was  $55,056.  Combined  losses  and  combined  gains 
being  considered,  the  total  placer  gold  decrease  for  the  production 
of  1908  as  compared  with  that  of  1907  was  $58,813.  Practically  all 
of  this  was  due  to  lessened  output  in  hydraulic  mining. 

Southwestern  and  northeastern  Oregon  form  two  distinct  mining 
regions,  which  differ  in  character  of  deposits  and  ores.  The  mines 
in  southwestern  Oregon  may  be  considered  as  in  the  extension  of 
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the  gold  belt  of  California.  The  counties  comprising  this  region 
are  loenton,  Coos,  Currv,  Douglas,  Jackson,  Josephine,  and  Jjane. 
In  1908  their  combined  gold  production  was  $250,644,  which  is  a 
reduction  of  $145,834  from  the  output  of  1907.  The  placer  gold 
'from  this  region  in  1908  amounted  to  $193,484.  or  a  decrease  of 
$46,458  as  compared  with  the  output  of  1907.  The  gold  production 
from  the  deep  mines  was  $57,160,  which  was  a  decrease- of  $99,376 
from  the  record  of  1907.  The  silver  production  in  southwestern 
Oregon  in  1908  was  7,982  fine  ounces. 

Northeastern  Oregon  comprises  Baker,  Grant,  Harney,  Malheur, 
Union,  Wallowa,  and  Wheeler  counties,  some  of  whicn  are  com- 
paratively unimportant  as  far  as  mining  production  is  concerned, 
while  one  is  the  most  important  mining  county  and  by  far  the  largest 
producer  in  the  State.  The  combined  gold  yield  of  these  counties 
m  1908  was  $614,432,  which  was  $118,139  less  than  in  1907.     The 

?lacer  gold  yield  was  $79,109  in  1908,  or  $12,355  less  than  in  1907. 
'he  lode  mines  yielded  $535,323  in  gold,  which  was  $105,784  less  than 
in  1907.  The  silver  production  of  northeastern  Oregon  was  35,620 
fine  ounces. 

The  following  table  shows  the  production  of  gold,  silver,  copper, 
and  lead  in  Oregon  in  1908,  by  counties: 

Mine  production  of  goldy  silver^  coppery  and  lead  in  Oregon  in  1908,  by  counties. 


Gold. 

SUver. 

Copper. 

Lesd. 

TMal 
Yifaie. 

County. 

Quantity. 

Value. 

Quan- 

Value. 

Quan- 
tity. 

Value. 

^ 

VahK. 

Fine  oz. 
Baker 24, 571.  (Xi 

$507,929 

540 

l,tk^ 

S,894 

19.015 

SS,  (i,3t) 

905 

a\,  9:« 

152. 72-2 
.S7«) 
11.099 
795 
35<) 
97 
1,015 

.S05,07(> 

Fitu  oz. 

17,495 

4 

20 

45 

409 

17,987 

10 

l,:i54 

0,007 

143 

9<) 

10 

14 

$9,273 

2 

10 

24 

217 

9.533 

5 

718 

3,184 

70 

51 

5 

7 

Poundt. 

Pounds. 

S517,2Q2 
542 

Benton 20.12 

Coos '         80. 49 

1  674 

Curry 

430. 2,') 

8,918 

19,232 

98,236 

910 

Douglas 

919.  S,-) 
4, 287.  77 

43.  7.S 
3, 237.  KS 
7,3M7.93 

42. 3S 

Grant 

603 

167 

Harney 

Jackson 

67,651 

194.130 

1,125 

14.750 

Jos(^phino 

289,«>45 
029 

38,233 
83 

Lane 

2,138 

t90 

Mallieur 

711.07 

Umatilla \         3.s.4«i 

800 

Union '         17.22 

GOO 

79 

442 

Wallowa 

4.(»9 
49. 10 

97 

Wheeler 

8 

4 

1.019 

41,84N.0.5 

43.002 

23,109 

291,377 

38,462 

2,138 

90 

926,737 

The  following  table  shows,  by  counties,  the  tonnage  of  ore,  concen- 
trates, and  talHngs  in  Oregon  in  1907: 
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Tonnage  of  ore y  concentrates ^  and  old  tailings  in  Oregon  in  1908 j  by  counties ^  in  short  tons. 


Ck>anty. 

Total  tons 
of  ore  sold 
or  treated. 

Increase 
(+)  or  de- 
crease (— ) 
compared 
with  1907. 

Concentrates  produced. 

Old  tail- 
ings 
treated. 

Quantity. 

Value  In 

gold  and 

silver. 

Quantity. 

Baker 

Coos 

Ourry ..,..,,.. . . 

38,413 

'       3 

10 

120 

5,251 

3,293 

3,567 

26 

1 

-31,468 

-  1 

-  25 
+      120 

-  3,807 
-11,630 

-  2,428 

-  8,621 
+          1 

-  2,145 

1,636 

1 

$175,477 
21 

10,000 
600 

Douglas 

Grant 

141 
60 

4 

6,666 

1,982 

268 

Jackson 

Josephine 

liBnfY.. 

Union 

MaY><Anr-WAnowA 

Total 

50,684 
112.85 

-60,014 
+  $4.14 

1,842 

183,403 

10,600 

Avwage  value  per  ton  of  ore 

The  total  tonnage,  by  kinds  of  ore  sold  or  treated,  in  each  county 
in  Oregon  in  1908  is  shown  in  the  following  table: 

Subdivision  of  tonnage  of  ore  sold  or  treated  in  Oregon  in  1908 ^  by  counties,  in  short  tons. 


County. 


Siliceous 
ore. 


Copper 
ore. 


Total. 


Baker 

Coos 

Curry 

DouglsB 

Grant 

Jackson 

Josephine 

Lane 

Uni<ni 

Total 

Increase  (+)  or  decrease  (— } 

Average  value  per  ton  In  gold  and  silver. . . 
Average  recovered  value  per  ton,  all  metals 


38,413 

3 

10 

120 

5,261 

3,203 


2,132 


38,413 

3 

10 

120 

5,251 

3,203 

3,667 

26 

1 


48,561 

-55.087 

$12.49 

$12.60 


2,133 
-4,927 

$2.82 
$20.78 


60,684 

-60,014 

$12.08 

$12.85 


The  following  table  gives  the  number  of  mines,  classified  according 
to  their  chief  product,  in  the  counties  of  Oregon  in  1908: 


Number  of  mines  classified  by  chief  product  in  Oregon  in 

1908, 

by  counties 

Non- 

pro- 
diicInK 

mJDjGS* 

Dold  placer  mlnca. 

DeAp  mine^K 

Toial 
mtnot 

prtHi' 
uct. 

Ooimty. 

drauUc- 

Drift. 

DnedK- 
lag. 

tog. 

TotsL 

Gold. 

per. 

Total. 

B*kor,     , 

1« 

IB 

1 

1 
12 

14 

29 
1 

12 
11 
1ft 
Jfl 
2 
36 
4B 

31 

21 

to 

Bentioci ,,... 

1 

C<K»      .      *.....  . 

7 
12 

18 
61 
6 
« 
70 
« 
19 

1 

I 

11 

1 
I 
2 
11 

13 

Curry..,,.,. ,, 

m 

7 

12 

rk}nj^|4f ^  Li      L 1    1    . 

17 

GlMllt. ..,,.. .,.,.. 

2 

...„,,. 

37 

Hftmoy. .,.,., 

2 

Jackson  «^.».^.  k.^h 

17 

'''    2 

1 

1? 

10 
18 
1 

as 

Josephine.., 

1 

fi3 

T^nn                ,  J, ,  1  ^  X 1 

1 

Malbeur .,,„ 

S 
2 
1 
I 
8 

8 

UmaUUA  ...>,.,.. 

1 

Union,..,  „.,„„. 

S 

4 
2 

3 

WaLv  *»»—.* 

' 

1 

Wheeler „.., 

^ 

s 

n*' 

m 

S5  ,           5 

t  ;      m 

ur 
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PRODUCTION  BY  COUNTIES. 

BAKER   COUNTY. 

Mine  production  of  gold  and  silver  in  Baker  County ^  Oreg.^  in  1907  and  1908. 


Year. 

Gold. 

SUvor. 

Total. 

Quantity. 

Value. 

QuanUty. 

Value. 

1907 

Fineouncts. 
30,526.80 
24,571.06 

t631,045 
507,929 

Fbuminut. 
69,580 
17,495 

9,373 

tS7«,974 

ig08 

517,  aos 

Decrease  (-) 

-5,955.74 

-123,116 

-52,094 

-86,656 

—159,771 

Baker  has  always  been  by  far  the  most  productive  county  in 
Oregon,  but  the  returns  from  producers  in  1908  showed  a  material 
reduction  in  output.  The  yield  of  gold,  valued  at  $507,929,  in  1908 
was  $123,116  less  in  value  than  the  production  of  1907.  The  silver 
product,  17,495  fine  ounces,  was  52,094  ounces  less  than  the  output 
m  1907.  There  were  50  producing  mines  in  the  coimty  in  1908,  as 
compared  with  46  in  1907.  The  placers  numbered  29,  of  which  13 
were  hydraulic,  1  was  a  drift  mine,  and  15  were  sluicing  mines.  The 
total  number  of  deep  mines  from  which  product  was  reported  was  21, 
and  their  output  was  38,413  tons  of  siliceous  ore  in  1908,  which  was 
31,468  tons  less  than  in  1907,  though  the  number  of  producing 
mines  was  the  same  in  both  years.  The  gold  yield  of  this  ore  was 
valued  at  $469,532,  and  the  silver  yield  was  17,086  fine  ounces, 
valued  at  $9,056.  The  average  value  per  ton  was  $12.22  in  gold,  as 
compared  with  $8.15  in  1907,  and  24  cents  in  silver,  as  compared  with 
65  cents  in  1907.  From  the  38,413  tons  of  siliceous  ore  there  were 
derived  1,636  tons  of  concentrates,  valued  at  $175,477  in  gold  and 
silver.  The  average  value  of  these  concentrates  was  $107.26  per  ton. 
The  placer  mines  of  the  county  yielded  $38,397  in  gold  in  1908,  as  com- 
pared with  861,754  in  1907. 

Baker  City  district. — The  mines  in  Baker  and  Virtue  districts  are 
considered  as  included  in  this  district,  the  number  of  producing  mines 
beinfi;  only  4  deep  mines  and  5  ]>lacei*s.  The  deep  mines  are  those  of 
the  Aurora  Gold  Mining  Company  and  the  Virtue  Mines  Development 
Company,  the  P.  F.  Ray  mine,  and  the  Oregon  Fitzgerald  mine;  and 
the  ])la('ers  are  the  Gold  Nest,  the  mines  of  the  Stices  Gulch  Gold 
Mining  Company,  tlie  Mon  Kee,  Wing  Iling  Yuen,  and  a  group  of 
smaller  properties.  The  value  of  the  total  output  of  the  district 
for  1908  was  $22,1 13.  The  placer  yield  was  $15,616  in  gold  and  $69 
in  silver.  Tli(»  (loep  mines  produced  662  tons  of  ore,  which  yielded 
$6,374  in  gold  and  $54  in  silver. 

The  Oregon  Fitzgerald  mine  at  Baker  City  is  equipped  with  a  mill 
of  small  ca])acity  which  was  only  operated  one  month.  There  are 
several  tunnels  on  the  property  of  a  combined  length  of  1,200  feet, 
the  l()ng(\st  being  500  feet.     The  Aurora  Gold  Mining  Company  (Car- 

})enter  Hill)  has  a  5-stanip  mill.  The  Virtue  Mines  Development 
Company  has  a  2()-stam])  mill.  The  mine  was  worked  only  a  few 
months,  as  the  operators  devoted  most  of  the  year  to  installing  new 
machinery,  rebuilding  the  mill,  and  changing  over  to  electric  power; 
and  old  dumps  only  were  worked  in  the  mifl.    The  United  Elkhom 
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Mines,  the  largest  producing  property  in  1907,  were  idle  during  1908. 
The  Western  Exploration  and  Dredge  Company  was  not  in  operation 
during  the  year.  The  Highland  Gold  Mining  Company  operated  its 
mine  during  the  year,  but  made  no  output,  development  work  only 
being  done.  The  Timber  Canyon  Mines  Company  put  up  a  5-stamp 
mill  m  1908,  but  it  was  not  operated  until  after  the  close  of  the  year. 
The  Dan  Gold  Mining  Company  has  a  20-stamp  mill  with  concentra- 
tors, but  work  in  the  mine  has  thus  far  been  confined  to  sinking  shaft 
and  running  3  tunnels,  respectively  450  feet,  600  feet,  and  700  feet 
long.  Owing  to  various  causes,  mainly  the  idleness  of  the  Elkhom 
Company,  the  district  produced  $41,823  less  in  1908  than  in  1907. 

Cracker  Creek  district — This  district  includes  the  mines  at  Bourne 
and  Sumpter — 2  deep  mines  and  4  placers — the  total  value  of  whose 
output  in  1908  was  $213,589.  The  largest  tonnage  of  the  county 
came  from  this  district  in  1908,  the  quantitj  being  23,929  tons. 
This  ore  yielded  $205,349  in  gold  and  $5,390  m  silver.  The  placer 
gold  yield  was  valued  at  $2,836  and  the  placer  silver  at  $14.  The 
total  gold  yield  of  the  district  was  therefore  $208,185  and  the  total 
silver  yield  $5,404.  At  Bourne  the  Eastern  Oregon  Mining  Companv 
was  the  largest  producer.  The  property  has  a  20-stamp  plate-amai- 
gamation  mill  with  concentrators,  and  a  cyanide  plant  ror  treatment 
of  tailings.  Both  mill  and  mine  were  closed  down  at  the  end  of 
August,  1908,  pending  arrangements  for  further  development  work. 
This  shut  down  was  after  a  continuous  run  from  June,  1896,  the  total 
production  during  that  period  having  been  158,917  tons  of  ore, 
yielding  100,045.04  ounces  of  gold  and  103,616  ounces  of  silver, 
giving  net  returns  after  deducting  freight  and  treatment  charges  of 
$2,022,705.  The  mine  has  considerable  unexplored  groimd  to  the 
north,  and  lower  levels  are  reported  to  show  good  ore,  these  lower 
levels  only  being  accessible  through  a  neighboring  mine.  The 
laigest  producer  at  Smnpter  is  the  property  of  the  (x)lmnbia  Gold 
Mining  Company,  which  is  provided  with  a  100-ton  concentrating 
plant  and  a  100-ton  tailing  plant.  The  shipping  ore  and  concentrates 
are  sold  to  the  Tacoma  smelter.  •  The  shaft  on  this  property  is  918 
feet  deep,  and  the  3  tunnels  have  an  aggregate  lengtn  of  1,935  feet. 
The  total  drifts  in  the  property  aggregate  17,134  feet  in  length. 
The  Climax  group  of  mines  at  Bourne  made  no  output  in  1908,  work 
being  confined  to  development  in  opening  up  ore  bodies.  A  Pelton 
wheel  and  a  small  crusher  have  been  installed  to  handle  the  richer 
ores  until  a  modem  machinery  equipment  is  provided.  Several 
large  properties  at  Bourne,  formerly  productive,  were  idle  in  1908. 
The  small  proportion  of  recovery  of  values  in  treatment  in  the  ores 
was  discouraging.  Some  of  these  are  expected  to  resume  operations 
before  long.  The  Bishop  Auburn  placers  at  Bourne,  and  the  Buck 
Gulch,  Davis,  and  others  produced  m  1908. 

Cornucopia  district, — Tne  total  production  from  this  district  in 
1 908  was  from  2  mines  only,  1  deep  mine  and  1  placer.  TheComucopia 
mines  of  Oregon  at  Cornucopia  were  operated  intermittently  dunng 
the  year,  or  about  half  the  time.  The  property  is  developed  by  a 
tunnel  1,800  feet  long  and  by  incline  shafts  sunk  from  tnis  main 
tunnel.  The  mine  has  a  20-stamp  mill  with  12  concentrating  tables. 
The  Elk  Creek  Mining  Company  made  no  output  during  tne  year. 
The  property  was  under  bond  to  the  Emmett  Mining  Company,  of 
Baker  City,  which  has  been  developing  it  through  a  600-foot  crosscut. 
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The  Norway  mine  has  a  625-foot  tunnel,  and  from  this  tunnel  cross- 
cuts have  been  run.  A  Huntington  mill  on  this  mine  was  not  oper- 
ated in  1908.  The  Queen  of  the  West  Mines  Ciompany  has  a  10-stamp 
mill  with  7  concentrators,  but  only  development  work  was  done 
during  part  of  the  year.  The  Boulder  and  uncle  Jim  was  the  only 
placer  which  made  a  yield  in  the  district  in  1908. 

Rve  VaUey  and  Mormon  Basin  districts. — ^These  two  sections  are 
so  close  together  as  virtuallj^  to  comprise  one  district.  There  are 
only  2  placers  and  1  deep  mine  to  be  considered.  The  placers  are 
the  Deer  Creek  and  the  Rye  Valley  mines,  both  hydraulic  mines. 
The  deep  mine  is  that  of  the  Commercial  Mining  Company,  at  Mormon 
Basin;  it  has  a  19-stamp  mill  in  operation.  The  company  is  quite  an 
extensive  producer.  The  value  or  the  entire  output  for  the  district, 
both  quartz  and  placer,  aggregated  $126,472. 

Other  districts, — At  Bridgeport  there  are  but  2  producing  mines, 
the  Surprise  quartz  mine  and  the  placer  mine  of  the  Clark  Creek 
Mining  Company.  In  Cable  Cove  clistrict  the  Imperial  Mining  and 
Development  Company,  operating  a  deep  mine,  was  the  only  pro- 
ducer. It  is  equipped  with  a  60-ton  coiic^ntrating  mill  for  base  ore. 
There  are  about  9,000  feet  of  undergroimd  workings,  about  1,000  feet 
of  which  were  run  during  the  development  work  in  1908.  The  4  placers 
and  1  deep  mine  at  Connor  Creek  yielded  a  total  of  $12,208  tor  the 
year.  The  Connor  Creek  Mining  and  Milling  Company  has  a  20- 
stamp  mill  witli  concentrators.  Only  10  stamps  were  operated  for 
three  months  in  1908,  though  development  work  was  carried  on  in 
the  mine  during  the  entire  year.  The  hydraulic  mine  of  the  Hunt- 
ington Mining  Company  was  worked  by  Cliinese  during  1908.  The 
oi)erators  of  the  Cincmnati  mine,  at  Durkee,  were  preparing  to  put  in  a 
lO-stamf)  mill.  The  Conquest  mine  is  equipped  with  a  10-stamp 
mill,  but  it  was  not  operated  in  IOCS.  The  Gold  Coin  was  at  one  time 
worked  as  a  quartz  mine,  but  is  now  bemg  opened  for  hydraulic 
work  by  puttin<]:  in  14  miles  of  ditch,  2  reservoire,  1,000  feet  of  Hume, 
and  1  mile  of  2 1-incli  iiiv(M*to(l  siphon  pipe.  The  New  Century  mine 
was  worked,  but  made  no  yield,  and  tliis  was  also  the  case  with  the 
projxM'ty  of  the  Idalio-Orogon  Mining  Company.  At  Geiser  there  is 
oidy  1  productive  doop  mine  and  1  placer.  At  Greenliom  are  4  deep 
mines  which  arc  productive,  the  Draper,  Golden  Gate  and  Chloride, 
Koval  AYhite,  and  Teiiii)est.  None  of  these  are  equipped  ^"itli  reduc- 
tion ])Iants.  The  operators  expect  better  shippmg  facilities  bv  an 
extension  of  the  Sunipter  Valley  Railroad  to  Tliomas's  ranc^i.  7 
miles  distant.  The  general  outlook  of  the  district  in  1908  was  not 
good.  Verv  litt  lo  devolopnicnt  work  was  done,  and  many  of  the  lesser 
j)r()f)(M*tios  were  given  uj)  entirely.  At  Hereford,  or  Pine  Creek,  there 
was  1  pnxhictive  hythaulic  mine,  that  of  the  Burnt  River  Consoli- 
dated ^lining  and  Dredging  Company.  At  Homestead,  or  Iron 
Dyke,  tlie  (Jrey  Kagle  deep  mine  made  a  production,  as  did  the 
Jones  placer.  Tlie  oO-ton  smeher  of  the  Iron  Dyke  Copper  Mining 
Compjiny  remained  closed  down  during  1908.  oniall  placer  yields 
were  rc^ported  from  Ricldaiid  and  Sparta.  At  Sanger  1  lode  mine 
renortod  a  small  output,  and  at  Vincent  there  was  production  from 
1  lode  and  1  ])l{h(4-  min(\  At  Weatherby  there  is  1  placer  mine  and  1 
lode  mine,  tlie  latter,  the  Weatherby  Bonanza,  ^dtn  a  5-stamp  mill. 
At  Vincent  Creek  are  2  productive  mines,  one  a  deep  mine  and  the 
other  a  placer. 
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BENTON   COUNTY. 

In  Benton  County  production  was  reported  from  only  1  small  placer 
at  Corvallis. 

COOS   AND   CURRY   COUNTIES. 

There  were  2  small  productive  quartz  mines  in  Coos  and  Curry 
counties,  1  in  each.  The  Salmon  Moimtain  Coarse  Gold  Mining 
Companv  operated  at  Eckley,  Coos  County,  and  the  Higgins  mine 
was  worked  at  Selma,  Curry  County.  The  value  of  the  total  yield  of 
Coos  County  was  $1,674.  The  small  placer  mines  are  located  near 
Bullard  ancl  Ecklev.  The  total  yield  of  Curry  County  was  $8,918,  a 
large  part  of  which  came  from  the  single  quartz  mine.  The  placer 
producers  are  at  Sanger,  Gold  Beach,  Illahe,  Marial,  and  Port  Orford. 
There  are  also  some  small  beach  mines  at  the  mouth  of  Sixes  River. 

DOUGLAS   COUNTY. 

The  production  of  Douglas  County  showed  a  total  output  valued  at 
$19,232  from  2  deep  mines  and  15  placers  in  1908.  The  tonnage  was 
very  small  and  was  derived  from  the  mines  of  the  Glendale  Mining 
Company,  at  Glendale,  and  the  Hall  mine,  at  Nugget.  The  placers 
yielded  $15,715  in  gold  and  201  ounces  in  silver.  The  producing  placers 
were  those  of  Booth  &  Eleff,  Curtis  Brothers,  Miser  &  O'Shea,  South 
Extension,  and  Gold  Leaf,  at  Booth;  Douglas,  at  Glendale;  Byron 
Gulcli  and  Red  Bell,  at  Olalla;  Copper  Creek,  and  Texas  and  Thorn- 
ton Gulch,  at  Perdue;  Ash,  Cracker] ack,  and  others,  at  Riddles.  The 
hydraulic  mines  of  the  county  yielded  $14,385  in  gold,  and  the  other 
placers  $1,330. 

GRANT  AND  HARNEY  COUNTIES. 

In  1908  Grant  County  produced  4,287.77  fine  ounces  of  gold, 
valued  at  $88,636;  17,987  ounces  of  silver,  valued  at  $9,533;  ana 
503  pounds  of  copper,  valued  at  $67,  the  total  value  being  $98,236. 
This  was  within  a  lew  hundred  dollars  of  the  output  in  1907.  It  may 
be  noted  that  Grant  produced  more  silver  than  any  other  county 
in  the  State,  the  quantity  being  slightly  larger  than  that  of  Baker. 
There  were  5,251  tons  of  ore  derived  from  the  deep  mines,  yielding 
gold  valued  at  $65,755;  17,364  ounces  of  silver,  valued  at  $9,203; 
and  503  pounds  of  copper,  worth  $67.  The  placer  gold  was  valued  at 
$22,881.  The  deep-mme  producers  were  the  Oregon-Idaho  Invest- 
ment Company  and  the  Buffalo  Monitor  Mining  Company,  at  Granite; 
the  Equity  Copper  and  Gold  Mining  Company,  the  ironside,  and  the 
Present  Need  Gold  Mining  Company ,  at  JPrairie  City;  the  Red  Boy 
Mines  Company,  at  Red  Boy;  tne  Compton  Mining  Company  and 
the  Empire,  Monarch,  and  Ophir  mines,  at  Susanviile.  Of  the  ore, 
4,808  tons  were  treated  at  gold  and  silver  mills,  yielding  $39,091  in 
gold  and  $572  in  silver.  OJF  ore  shipped  to  smelter  there  were  443 
tons,  yielding  $21,589  in  gold  and  $8,041  in  silver.  The  yield  from 
141  tons  of  concentrates  was  $5,075  in  gold  and  $590  in  silver.  The  Buf- 
falo Monitor  mine,  at  Granite,  supplies  smelting  ore  to  both  the  Tacoma 
and  the  Sumpter  smelters.    Mining  conditions  were  quiet  at  Granite 
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during  the  year.  Lessees  operating  the  Phoenix-Golden  £agle  mine 
began  milUng  a  good  grade  of  ore  in  1909.  The  Equity  Copper  and 
Gcnd  Mining  Company,  at  Prairie  Citj'^,  has  a  5-stamp  mill  and  con- 
centrators and  slups  its  concentrates  to  the  Tacoma  smelter.  The 
Ironside  mine,  at  Prairie  City,  was  operated  only  a  few  months  in  1908. 
The  Red  Boy  Mines  Company  has  a  20-stamp  mill  and  50-ton  cyanide 
plant,  but  the  output  was  not  large,  most  or  tlie  time  being  occupied 
m  development  work.  Tlie  mine  has  a  200-foot  vertical  shaft  and 
5,000  feet  of  tunnel.  About  1,500  feet  of  development  work  was 
done.  At  Susanville,  the  Empire  and  Monarch  mines  are  equipped 
with  custom  mills.  The  ore  of  the  Ophir  mine  is  sent  to  the  smelter  at 
Tacoma.  Tlie  producing  placers  in  Grant  County  are  at  Austin, 
Beach  Creek,  Canyon  City,  Galena,  Granite,  Prairie  City,  and  Susan- 
ville. The  most  productive  of  these  is  the  Clark  hydraulic  mine,  at 
Canyon  City.  The  hydraulic  mines  of  the  county  yielded  $17,422,  and 
the  other  placers  $5,459.  The  St.  Anthony  Consolidated  Gold  Mining 
Company,  at  Granite,  made  no  output,  but  during  the  year  ran  several 
hundred  feet  of  tunnel,  put  in  a  railroad  track  and  trestle,  and  put 
in  order  and  leased  a  10-stamp  mill.  The  operators  of  the  Salt  Lake 
grouj),  at  Granite,  performed  development  work  during  six  months 
of  the  year. 

The  Jupiter  mine,  at  John  Day,  with  a  20-stamp  mill,  was  shut 
down  in  1907  and  remained  idle  in  1908.  The  Standard  Consolidated 
mines,  at  Prairie  City,  equipped  wdth  a  100-ton  mill,  made  no  output 
in  190S,  but  some  drifting  antl  development  were  done.  The  North- 
western Gold  and  Copper  Mining  Conipany  operated  seven  montlis 
of  the  year,  but  made  no  output.  In  Grant  County,  Granite  district 
yiddeil  S31,751  from  4  placei*s  antl  2  deep  mines.  Canyon  City  dis- 
trict produced  SI 5,522  from  5  placers.  Quartzburg  district  yiehletl 
SI 2,907  from  2  phuors  iind  3  deep  mines.  The  most  productive  dis- 
trict was  that  at  Susanville,  where  5  deep  mines  and  1  placer  j)ro- 
(luced  834,434  in  gold  and  silver. 

In  Harney  County  there  were  but  2  producers  in  1908,  both  pla- 
cers, at  Bourne  and  at  Harney.  The  total  value  of  the  yield  of  the 
county  was  S910. 

JACKSON    COUXTY. 

In  19()S  efackson  County  produced  3,237.SS  fine  ounces  of  gold. 
valued  at  S()(),933,  and  1,354  ounces  of  silver,  valued  at  S71S.  In 
1907  the  county  produced  .S1.S1,()47,  the  decrease  of  output  for  190S 
being  8113,990.  Then^  wc^re  30  mines  producing  in  190S,  of  which 
10  \ver(»  dec]),  17  hydrauhc,  1  (hedge,  and  8  sluicinff  proi>erties. 
Keports  w(Mr  re('<'ive<l  from  43  nonproducin«]C  niines.  The  tonnage 
of  ore  was  3,293  short  tons,  which  was  11,030  tons  less  than  in  iOOt. 
This  tonna<!:c  yielded  720.30  imo  oune<»s  of  gold,  valued  at  $14,800, 
and  i)S')  ounces  of  silver.  vahuHl  at  S310.  All  this  ore  was  treated 
at  gold  and  silver  mills,  yiehhng  812,955  in  gold  and  $263  in  silver 
on  the  plates.  The  00  tons  of  concentrates  from  the  ore  yielded 
SI, 935  in  gold  and  S9  ounces  of  silver.  The  placers  in  1908  pn>- 
(hiced  Jn52,013,  of  wliieli  >^14,1()2  eame  from  hydraulic  mines  and  the 
balance^  from  other  forms  of  plae(»r  mining.  The  district  yields  for 
all  kinds  of  mining  in  the*  year  were  as  follows:  Applegate,  S4,562, 
from  4  deep  and  3  i)hieer  niines;  Foots  Creek,  S35,318,  from  11  placers» 
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includiM  1  dredge;  Galls  Creek,  $6,808,  from  1  placer  and  3  deep 
mines;  Sardine  &eek,  $6,732,  from  1  placer  and  2  deep  mines;  and 
Evans  Creek  and  branches,  $11,452,  from  3  placers. 

The  deep  mines  are  all  at  Applegate,  Gold  Hill,  and  Jacksonville. 
The  Afterthought  mine,  at  Applegate,  is  a  small  producer,  from 
which  ore  is  hauled  3  miles  to  a  custom  mill.  The  Brush  Creek 
mine  is  equipped  with  a  4-stamp  prospecting  mill,  which  was  oper- 
ated for  three  months  during  the  year.  The  Maid  of  the  Mist  mine 
was  operated  only  during  the  last  half  of  the  year  1908;  its  ore  was 
treated  at  a  custom  mill.  The  5-stamp  mill  of  the  Star  mine  was 
operated  on  test  runs  only  in  March  and  April,  but  the  mine  was 
worked  the  entire  year.  The  operators  of  the  Bill  Nye  mine,  at 
Gold  Hill-Galls  Creek  district,  treated  a  small  quantity  of  dump  ore 
in  a  5-stamp  mill.  The  Braden  mine  made  a  small  production.  The 
Corporal  G  and  Volunteer  mines  were  worked  about  six  months  only, 
ana  most  of  the  work  was  development.  The  Luckv  Bart  mines  are 
equipped  with  a  5-stamp  mill  witn  concentrator.  Tne  Tin  Pan  mine 
has  a  10-stamp  mill,  but  the  property  was  closed  down  in  August, 
1908.  The  Golconda  and  Victor  mmes,  at  Ashland,  were  under 
development.  The  Montreal  and  Oregon  Gold  Mining  Company 
built  a  10-stamp  mill  with  concentrators  in  1908,  but  lack  of  water 
prevented  more  than  experimental  operations  and  retimbering  the 
old  tunnels  and  inclines.  The  Shorty  Hope  Mining  and  Milling  Com- 
pany continued  development,  but  did  not  operate  its  10-stamp  mill. 
The  operators  of  the  C.  S.  mine,  at  Gold  Hill,  ran  1,300  feet  of  tunnel. 
Some  ore  was  taken  out  by  the  Last  Chance  Gold  Mining  Com- 

Sany,  but  none  of  it  was  milled.  Little  work  was  done  in  the  Little 
riant  mine  during  the  year.  The  Star  Gold  Mining  Company  per- 
formed development  work.  The  producing  placers  m  the  county  in 
1908  were  at  Applegate,  Ashland,  Central  roint.  Draper,  Gold  Hill, 
Jacksonville,  anci  Medford.  Placers  are  also  worked  at  Rock  Point 
and  Sams  Valley,  in  Foots  Creek  district;  at  Weimer,  in  the  Sykes 
Creek  district,  and  at  Woodsville  and  Gold  Hill.  The  largest  producer 
was  the  Chainplin  Dredging  Company,  at  Gold  Hill.  Among  the 
others,  those  wnich  had  a  notable  production  were  the  Electric  Gold 
Dredging  Company,  operating  a  hydraulic  mine  at  Central  Point; 
the  Black  Gold  Channel  Minmg  Company  and  Lance  Brothers,  at 
Foots  Creek,  and  the  Lone  Star  mine,  at  Woodsville,  in  the  Pleasant 
Creek  district. 

JOSEPHINE  AND  LANE   COUNTIES. 

The  total  output  of  Josephine  County  in  1908  was  valued  at 
$194,139,  as  compared  with  $261,723  in  1907,  a  decrease  of  $67,584 
for  1908.  Of  the  total  production  in  1908,  the  gold  was  7,387.93  fine 
ounces,  valued  at  $152,722;  the  silver  was  6.007  ounces,  valued  at 
$3,184;  and  the  copper  was  289,645  pounds,  valued  at  $38,233. 
There  were  63  mines  reporting  product  m  1908,  which  is  the  largest 
number  in  any  county  of  Oregon.  Of  these,  18  were  deep  mines  and 
45  were  placers.  The  latter  comprised  29  hydraulic,  2  orift,  and  14 
sluicing  properties.  Reports  were  also  received  from  70  nonproduc- 
ing  mines  in  the  county.  The  total  amount  of  ore  treated  m  Jose- 
phine County  in  1908  was  3,567  tons,  yielding  $36, 134  in  gold  and  2,343 
ounces  in  silver.  There  were  1,418  tons  of  ore  muledi  yidding 
$26,238  in  gold  and  $1,042  in  silver.    The  2,149  toDS  of  cne  ip»«i^^ 
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yielded  $9,643  in  gold  and  $195  in  silver.  The  placer  gold  product 
was  5,639.94  fine  ounces,  valued  at  $116,588,  and  3^664  ounces  of 
silver,  valued  at  $1,942.  The  falling  off  in  tonnage  in  1908,  as  com- 
pared with  that  of  1907,  was  2,428  tons. 

Althouse  and  Sucker  Creek  districts,  with  11  placers  and  3  deep 
mines,  produced  $7,732  in  1908.  The  yield  from  3  placers  and  3 
deep  mines  in  Applegato  Creek  and  tributaries  was  $16,842.  Four 
placers  and  3  deep  mines  at  Galice  made  an  output  of  $23,580.  At 
Grave  Creek  3  placers  and  3  deep  mines  produced  $49,010.     Two 

Slacers  on  Silver  Creek  yielded  $2,148.  At  Waldo  3  placers  and  1 
eep  mine  produced  $59,507. 

On  Wolf  Creek  2  deep  and  3  placer  mines  yielded  $7,122.  Of  the 
deep  productive  mines  the  Gipsy  Oueen  at  Brownstown  is  equipped 
with  a  small  prospecting  mill,  and  development  work  was  carried  on 
for  six  montlis  of  the  year.  The  Mountain  Lion  at  Davidson  is 
equipped  with  a  5-stamp  mill  with  concentrators  but  was  operated  only 
two  months  in  the  year.  The  operators  of  the  Little  Anaconda  at 
Golden  milled  only  one  or  two  months  of  the  year.  The  Oaks  Con- 
soUdated  Mining  Company  made  only  a  small  outi>ut.  The  Martha 
Mining  Company  at  Greenback  has  a  5-stamp  mill,  but  the  mine 
was  only  operated  for  half  the  time  in  1908.  At  the  January 
mine  at  Holland  the  ore  is  treated  in  an  arrastre.  The  Trevor  Mines 
Company  at  Holland  put  up  a  small  prospecting  mill  in  1908  and  did 
considerable  development  work.  The  Pinal  mine  at  Kerby  is  equipped 
with  only  an  arrastre  for  the  treatment  of  its  ore.  The  Hanuner^ey 
mine  at  rlacer  is  equipped  with  a  5-stamp  mill,  but  was  worked  only 
part  of  the  year.  The  Takilma  Smelting  Company  at  Takilma  has 
a  100-ton  matte  smelter  (blast  furnace).  The  matte  was  sold  to  the 
Taconia  smelter. 

The  placers  of  Josephine  County  yielded  $116,588,  as  against 
S3G,134  gold  from  the  (leep  mines.  "^Five  small  placers  were  produc- 
ing in  1008  at  Browiistown,  8  of  which  are  hydraulic.  There  was  a 
small  placer  production  at  Davidson.  At  Galice  4  placers  were  in 
operation,  the  most  productive  being  the  Old  Channel  Mining  Com- 
pany. At  Golden  the  Kuble  hydraulic  mine  was  operated.  At 
Grants  Pass  the  Jump  Olf  Joe,  Cook  &  Howland,  Sexton,  and  Oscar 
Creek  mines  were  worked.  At  Holland  a  number  of  small  mines 
were  producing. 

The  Canyon  (^reek  and  the  Josephine  placers,  and  the  mines  of 
the  Illinois  (lold  JMinLng  CVmipany,  and  Wilson  &  Anderson,  all 
hydraulic  mines,  were  in  operation  at  Kerby.  The  Crackenack  and 
AlcXair  Flat  hydraulic  yielded  j>roducti(m  at  Inland.  The  Flana£:an 
&  Kmerson  mine,  the  mines  of  the  Hells  Gate  Mining  and  Develop- 
ment Company,  and  of  the  Northwest  Mines  Company,  all  hydraulic 
mines,  operated  at  Merlin.  The  property  of  the  Columbus  Mines 
Company  and  the  KchI  Hill  hydraulic  mines  were  worked  at  Placer. 
The  ilorsehead  hydraulic  mine,  at  Proyolt;  the  McGuire  hydraulic 
mine,  at  Selma;  tlie  Allen  Gulch  mine,  the  mine  of  the  Deep  Gravel 
Mining  Company,  the  Logan,  and  the  Cameron  &  Simmons  hydraulic 
mines,  at  \\al(lo;  the  Payne  mine  and  the  Vindicator  Mining  Com- 
pany's hydraulic  mines,  at  Wolf  Creek,  all  yielded  notable  amounts 
of  placer  gold. 

Among  tlie  nonpi'oduetiye  mines  in  Josephine  County  in  1908,  the 
Gray  IJaek,  at  Kerby,  ran  a  tunnel  to  open  the  vein;  tunnel  woric 
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was  also  done  at  the  Lotus  and  Little  Edelweiss,  and  ditches  were  dug 
at  the  Josephine  and  Klamath  hydraulic  mine,  at  Brownstown 
post-oflSce.  On  the  Jupiter  No.  1  placer  three  months  were  occupied 
m  development  work.  The  Alameda  ConsoUdated  Mines  Company, 
at  Galice,  did  3,000  feet  of  underground  work  in  1908  and  later  in- 
stalled a  100-ton  matting  furnace.  The  Argo  Mining  Company  has 
a  16-ton  rotary  ball  mill,  out  did  not  operate  it  in  1908.  The  opera- 
tors of  the  Black  Jack  group,  the  Hohman-Toskett  mine,  the  Rich- 
mond and  Forty-Five  mine,  the  Strenuous  Teddy  mine,  the  Marshall 
mine,  and  the  Spotted  Fawn  group,  the  latter  at  Golden,  did  develop- 
ment work  only.  The  Granite  Hill,  Red  Jacket,  and  Ida  mines 
(formerly  the  property  of  the  American  Gold  Fields  Company)  are 
eq^uipped  with  a  20-stamp  plate-amalgamation  and  concentrating 
null  which  was  idle  during  the  year,  though  development  work  was 
done.  The  operators  of  the  Tough  Nut  mine,  at  Greenback,  milled  no 
ore  in  1908.  The  Gold  Bar  Mining  Company,  at  Holland,  did  de- 
velopment work  only.  The  Evening  Star  mine  and  the  Telluride 
Gold  Mining  Company,  of  Kerby,  carried  on  active  development. 
The  Copper  Standard  Mining  Company,  at  Merlin,  stored  ore  on  the 
dump  until  ready  to  ship  to  a  smelter  or  build  a  smelter.  The  Oro 
Fino  Mining  Company,  at  Grants  Pass,  continued  driving  its  tunnel. 
The  Mountain  Treasure  Mining  Company  completed  a  water-power 
plant  to  drive  the  air  compressor,  the  air  being  taken  to  the  mme  in 
a  2,800-foot  pipe  Une  from  Jump  Off  Joe  Creek. 

In  Lane  County  there  was  only  1  deep  producing  mine,  the  property 
of  the  West  Coast  Mines  Company,  m  the  Bohemia  district.  The 
20-stamp  mill  with  concentrating  machinery  was  operated  only  a 
short  time,  though  development  work  was  carried  on  during  the  vear. 
The  Great  Western  Company  was  developing  preparatory  to  milling. 
The  Combination  mine,  in  Bohemia  distnct,  was  in  the  development 
stage,  as  was  the  property  of  the  Grouse  Mountain  Mining  and  Milling 
Company.  The  Grrizzly  Mountain  mine  was  worked  during  part  ol 
the  year.  The  Mayflower  Mining  Companjr  during  the  year  built 
a  100-ton  reduction  plant,  consisting  of  Chile  roller  mills,  concen- 
trators, and  cyanide  tanks.  The  Twin  Rocks  Mining  Company 
carried  on  development  work  for  several  months  of  the  year.  The 
Noonday  mine,  at  Cottage  Grove,  is  equipped  with  a  20-stamp  mill 
with  concentrators,  but  it  was  not  operated  in  1908. 

MALHEUR   COUNTY. 

Malheur  County  in  1908  produced  $14,750  from  8  placers,  no 

E reduction  being  reported  from  deep  mines.  Of  these  placers,  6  were 
ydraulic  mines  and  2  were  sluicing  properties.  The  value  of  the 
output  from  the  county  in  1908  was  $4,464  less  than  in  1907.  The 
producing  mines  are  aU  at  Malheur,  in  the  Mormon  Basin  district. 
The  Daisy  Mining  Company,  at  Malheur,  has  a  Bryan  roller  mill 
and  a  Johnston  concentrator.  The  Golden  Eagle  Mining  Company 
has  3  small  stamps  and  a  concentrator.  A  lower  tunnel  has  oeen 
started  to  cut  the  vein  in  the  shaft.  The  Red,  White,  and  Blue 
Mining  Company  has  a  6-stamp  null,  with  concentrator,  and  is  sink- 
ing on  the  vein. 
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UNION,   WALLOWA,   AND  WHEELEB  GOUNTIBS. 

Union  County  made  a  production  in  1908  valued  at  $442  from  2 
small  mines.  The  nominal  production  in  Wallowa  County  was 
from  a  small  property.  In  Wheeler  County  3  placers  at  Jmtchell 
yielded  $1,019. 

80TJTH  DAKOTA. 

By  Charles  W.  Henderson. 
PRODUCTION. 

For  the  calendar  year  1908  the  mine  operators  of  South  Dakota 
reported  to  the  Umted  States  Geological  Survey  a  production  of 
gold,  silver,  and  lead  valued  at  $7,790,188,  an  increase  of  $3,590,028 
over  the  production  of  1907.  The  output  of  eold,  the  principal 
metallic  product,  was  370,425,58  fine  ounces,  valued  at  $7,657,376, 
an  increase  of  170,240.69  fine  ounces,  valued  at  $3,519,187.  A  pro- 
portionate increase  in  silver  was  shown,  the  production  of  that  metal 
for  1908  being  248,762  fine  ounces,  as  compared  with  93,895  fine 
ounces  in  1907,  an  increase  of  131,844  fine  ounces.  The  lead  pro- 
duction amounted  to  23,046  pounds  in  1908.  There  was  no  produc- 
tion in  1907. 

The  number  of  producing  mines  was  5  less  than  in  1907,  only  19 
operators  reporting  in  1908,  but  an  increased  production  was  noted 
from  each  mine  which  made  an  output. 

The  total  ore  mined  in  1908  amounted  to  1,929,549  short  tons, 
with  an  average  value  in  gold  and  silver  of  $4.04  per  ton,  as  com- 
pared with  1,471,156  short  tons,  averaging  $2.85  per  ton,  in  1907. 
This  increase  in  value  i)er  ton  was  caused  largely  by  an  increase 
in  the  value  saved  per  ton  from  the  Ilomestake  ore. 

Mine  production  of  gold,  silver,  and  lead  in  South  Dakota  in  1907  and  1908. 


Metal. 


(Jolil fliio  onncos. . 

Silver do.... 

hii'Ml pounds.. 


1 

1907.                  j                   1908. 

1 

Increase  (+)  and 
decrease  (-). 

Quantity. 

Value.     1  Quantity.        Value. 

1                    ' 

Quantity. 

Value. 

$4,i;i8.lSU     370. 425. 58 
01.971     24.S,7«i2 
(u)              23.040 

$7,(557,376 

131.844 

9G8 

+170,24aeo 
+154.867 
+  23,046 

+13.519. 1-S7 
+        ».S73 
+             968 

4.200,100    

7,790,188 

+  3.300.(X% 

«  None  reported. 

The  monetary  difriculties  of  the  early  part  of  the  year  and  the 
decline  in  the  prices  of  silver  anil  the  buvSe  metals  did  not  affect  tlie 
gold  niuies  in  the  Black  Hills.  The  regular  producers  were  operated 
steadily,  and  several  huge  properties  en te reel  the  producing  stage  for 
the  lii-si  time,  with  the  I'esult  shown  in  the  table — a  largely  increasetl 
production.  The  adoj)ti()n  of  the  ei<j:lit-hour  day  somewhat  increased 
the  [)iice  of  labor,  hut  th(»  extc^nded  use  of  electricity  effected  consider- 
able saving  in  runninti;  expenses.  The  Ilomestake  Mining  Company 
enjoyed  an  unusually  i)rosper()Us  year  and  was  the  most  important 
producer  of  the  State.     The  discovery  of  ore  in  the  lower  quartzite  by 
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the  Imperial  Company  bids  fair  to  give  an  increased  impetus  to  the 
district.  The  problem  of  successfully  treating  the  ^*blue  (or  unoxi- 
dized)  ores,  running  from  $5  to  $7  per  ton,  which  generally  fail  to 
yield  to  the  cyanide  process  an  extraction  of  more  than  30  to  40  per 
cent  and  are  too  low  in  value  to  ship,  has  received  considerable 
attention.  Renewed  eflForts  have  been  made  to  obtain  a  better 
extraction  by  the  use  of  variations  of  the  cyanide  process.  Some 
very  promising  results  have  been  obtained,  but  nothmg  has  reached 
a  commercial  oasis.  Roasting  makes  much  of  this  ore  amenable  to 
treatment,  but  is  considered  too  costly  for  practical  work.  The 
increased  use  of  slime  processes  in  the  Black  Hills  is  very  marked. 
With  the  mills  now  building  there  will  be  in  operation  4  Moore  plants, 
1  Merrill  sluice-filter  press  plant,  1  closed-type  filter  press  plant,  2 
decantation  plants,  1  6umt  press,  1  Chamberlain  press,  and  1  jButters 
plant. 

Source  of  gold  and  silver  production  in  South  Dakota  in  1908. 


Source. 

Num- 
ber of 
mines. 

Tonnage. 

Gold. 

SUver. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

Deep  mines: 

Siliceous  ore 

Lead  ore 

}    " 

Short  tons, 
1  1,929,513 
t              36 

Fine  ounces. 

369,932.10 

12.53 

$7,647,175 
259 

Fine  ounces. 

245,083 

3,500. 

$129,894 
1,855 

$7,777,069 
2,114 

Placer  mines 

8* 

1,929,549 

369,944.63 
480.95 

7,647,434 
9,942 

248,583 
179 

131,749 
95 

7,779,183 
10,037 

27 

.  1,929,549 

370,425.58 

7,657,376 

248,762 

131,844 

7,789,220 

CUSTEB   COUNTY.      . 

Two  operators  reported  an  increased  output  in  1908  over  that  of 
the  one  producer  in  1907.  The  total  for  the  county  can  not  be  given 
without  disclosing  individual  productions,  and  Custer  County  is  again 
tabulated  with  Pennington  County. 

The  Blue  Bell  group  was  worked  during  two  months  of  the  year  and 
the  ore  was  treated  in  the  10-ton  plant  on  the  ground.  The  Saginaw 
Gold  Mining  and  Milling  Company,  of  Custer,  deepened  its  shaft  and 
ran  325  feet  of  drifts.  A  10-stamp  (copper)  plate-amalgamation 
mill,  with  concentrating  tables,  and  a  50-ton  cyanide  and  slime  plant 
were  completed  in  1908  and  operated  for  a  short  time.  The  Granite 
Reef  owners  spent  the  year  in  development  of  the  property  and  in 
experiments  on  the  ore,  with  the  expectation  of  erecting  a  plant. 
The  Ideal  Mining  Company  was  actively  engaged  in  preparing  to  enter 
the  producing  list  in  1909.  Development  work,  in  driving  300  feet 
of  tunnel  and  sinking  a  shaft  on  the  Bessie  lode,  was  continuous 
throughout  the  year.  An  80-ton  Chilean  mill  will  be  completed  in 
the  spring  of  1909.  The  Empire-Baker  Company,  with  two  100-foot 
double-compartment  incline  shafts,  sunk  m  1907,  continued  its 
development  work.  The  Hartwell  Mining  Company  and  the  Wliite 
Cloud  Mining  Company  reported  development. 
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Mine  production  of  gold,  silver,  and  lead  in  Lawrence  County,  8,  Dak,,  in  1907  and  1908, 

in  fine  ounces. 


Year. 

Gold. 

Silver. 

Lead. 

TotaL 

Quantity. 

200,014.52 
370.094.05 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1907 

$4,134,607 
7,(>50,523 

93,830      101,928 
248,686       131,804 

! 

t4,196,tt5 
7.783,295 

1908 

23,046  I         tM8 

Increase  (+).. 

+  170,079.53 

+3,515,856 

+  154,856  1  +60,876 

+23,046 

+068 

+3,586,700 

All  but  $6,893  of  the  production  of  $7,790,188  of  South  Dakota 
came  from  Lawrence  County.  The  increase  of  this  county  was 
457,690  tons  of  ore,  $3,515,856  in  gold,  and  154,856  fine  ounces  of 
silver. 

There  were  1,927,808  tons  of  siliceous  ore  produced  from  13  deep 
mines  in  1908,  with  an  average  value  per  ton  in  gold  and  silver  of 
$4.03,  as  compared  with  19  mines  in  1907,  with  an  output  of  1,470,154 
tons,  and  an  average  value  per  ton  of  $2.85.  Of  the  tonnaj?e  of  1908, 
1,921,134  tons  were  treatea  on  the  ground  in  ffold  and  suver  mills, 
and  yielded  to  the  amalgamating  plates  ana  cyanide  treatment 
$7,509,588  in  gold  and  232,623  fine  ounces  of  silver,  a  total  of 
$7,632,878,  at  an  average  value  per  ton  in  gold  and  silver  of  S3.97. 
To  smelters  outside  the  State  were  sent  6,696  tons,  valued  at  $130,404, 
at  an  average  value  in  gold  and  silver  of  $19.47  per  ton.  A  small 
amount  of  gold  and  silver  was  recovered  from  slag. 

The  increase  in  tonnage  is  due  to  an  increase  in  production  of  every 
property,  and  the  average  tenor  of  the  ore  is  affect<?d  directly  by  the 
increased  value  in  the  Iloinestake.  Several  proj)erties  showed  a 
decrease  in  the  value  of  the  ore,  but  the  majority  showed  an  increase. 
Four  placer  mines  showed  a  decided  increase  in  production,  the 
j)rincipal  producer  being  the  Golden  Placer  Company,  at  Central  Citv. 

During  190S  the  use  of  electricity  was  extended  so  that  the  only 
steam  pcnver  is  now  at  tho.  Ilomestake,  and  this  company  used  elec- 
tricity m  three  of  its  stamp  mills,  the  shme  plant,  ana  the  regrinding 
plant.  Both  the  Consolidated  Power  and  Light  Company,  with  a 
steam  plant,  and  the  Black  Hills  Traction  Company,  with  water 
development,  are  loaded  to  the  maximum  and  are  planning  to  in- 
crease their  capacity.  It  is  ])robal)le  that  the  summer  of  1909  will 
see  a  new  water-power  j^laiit  commenced  on  Spearfish  Creek  that  will 
add  from  5,000  to  7,000  horsepower  to  the  present  power  in  use. 

Th(i  Ilomestake  Company  operated  continuously  its  6  stamp  mills, 
aggrc^gating  in  number  1.000  stamps,  and  nearly  doubled  its  produc- 
tion of  1907.  The  secoiKhny  treatment  plant  consists  of  2  cyanide 
sand  ])lants,  of  a  monthly  cji parity  of  75,000  tons,  and  1  cyanide 
slime  plant,  witli  a  ca])a(ity  of  50,000  tons  montlily.  During  1908 
a  n(*w  reservoir  of  hirge  capacity  was  achled,  and  the  foundry  was 
re])iiilt  and  ecjuipped  with  modern  machinery.  A  regrinding  plant, 
consisting  of  0  grinding  j)jins  and  a  5  by  14  tube  mill,  to  handle  the 
coarsest  sands  from  the  i)att 


tteries,  was  installed 
)ing  to  the  cyanide  i 
opment  depths  of  1 ,700  feet  were  reach(vl  in  the  Ellison  shaft,  and  of 


The  reground  pulp 

passes  over  ])lat(*s  before*  fjoing  to  the  cyanide  mills.     In  mine  devei- 
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1,250  feet  in  the  Star  shaft.  Four  other  shafts  range  to  800  feet  in 
depth.  The  tunnels,  drifts,  and  crosscuts  aggregate  50  miles  of 
workings. 

The  mills  of  the  Golden  Reward,  Inaperial,  Lundberg,  Dorr  &  Wil- 
son, Mogul,  Portland,  Reliance,  and  Wasp  No.  2  properties,  in  the 
Wliitewood  district,  operated  steadily  in  1908.  The  Golden  Reward 
Company's  mill  is  a  200-ton  wet-crushing  cyanide  plant.  Early  in 
the  year,  a  Chamberlain  press  for  handling  slimes  was  installed,  and 
at  the  close  of  the  year,  the  installation  of  the  Moore  process  was 
ordered.  The  tonnage  of  1909  will  probably  show  a  furtner  increase 
over  that  of  1908.  The  deepest  shaft  on  the  property  is  down  587 
feet.  There  are  five  other  shafts  of  various  depths.  The  prospecting 
operations  of  the  Imperial  Gold  Mining  and  Milling  Company  m  1908 
may  be  of  great  importance  to  the  Black  Hills.  The  Dakota  shaft 
was  sunk  to  600  feet,  where  the  lower  quartzite  was  encountered  and 
some  ore  found.  Several  hundred  feet  of  drifts  were  run  in  the 
quartzite.  Should  ore  be  found  in  the  quartzite  in  quantities  similar 
to  that  found  in  the  shale  above,  the  life  of  the  district  would  be 
appreciably  prolonged.  The  company  has  a  100-ton  cyanide  plant. 
The  Lundberg,  Dorr  &  Wilson  null,  a  100-ton  cyanide  plant  with  a 
6-foot  Chilian  mill,  was  operated  continuously  on  custom  ore  and  ore 
from  the  company's  Buxton  and  Bonanza  properties.  The  mines 
were  worked  continuously  during  the  year.  Both  mines  are  developed 
by  tunnels.  The  remodeled  mill  of  the  Mogul  Mining  Company 
treated  over  320  tons  per  day,  and  reached  a  maximum  of  388  tons. 
A  tube  mill  and  the  Moore  process  for  treating  the  slimes  were  in- 
stalled. The  Portland  Mining  Company  shipped  its  ore  to  the 
Lundbei^,  Dorr  &  Wilson  mill,  at  Terry,  and  to  the  Globe  plant  of  the 
American  Smelting  and  Refining  Company,  in  Denver.  The  com- 
pany is  prospecting  on  the  lower,  or  quartzite,  contact.  In  1908  the 
Reliance  Gold  Mimng  Company,  in  the  Bald  Mountain  district,  drove 
1,200  feet  of  tunnel.  The  plant  consists  of  4  Huntington  mills  and  1 
cyanide  plant.  The  Wasp  No.  2  Mining  Company  increased  its 
tonnage  considerably  in  1908.  The  ore  is  mined  from  open  cuts,  and 
milled  in  a  200-ton  dry-crushing  plant.  The  ore  treated  is  of  very 
low  grade. 

The  New  Iron  Hill  Mining  Company,  in  the  Whitewood  district, 
shipped  ore  with  values  in  gold,  silver,  and  lead  to  Denver. 

In  the  Bear  Butte  district  the  Gilt  Edge-Maid  Gold  Mining  Company 
at  Turner,  working  a  very  lai^e  body  of  low-grade  porphyry,  and 
crushing  to  ^^-inch  mesh,  was  reported  as  having  established  a  record 
for  the  ^lack  Hills  for  low  cost  of  mining  and  milling.  The  Golden 
Crest  Mining  Company,  also  mining  in  porphyry  near  the  Gilt  Edge- 
Maid,  was  building  a  200-ton  mill  to  crush  with  stamps,  regrind  with 
tube-mill,  and  treat  the  whole  product  by  the  Moore  process.  This 
is  the  first  company  in  the  Black  Hills  to  erect  an  all-sliming  plant. 

In  the  Maitland  (or  Garden  City)  district,  the  Minnesota  Mines 
Company  completed  a  100-ton  cyamde  mill  early  in  the  year,  and  ran 
steadily  from  June  to  December,  inclusive.  Considerable  develop- 
ment work  was  done.  The  ore  bodies  lie  in  two  formations — one 
vertical  and  one  flat,  and  are  opened  up  by  a  shaft  of  165  feet  in 
depth,  and  2  tunnels.  In  the  same  district  the  North  Homestake 
Mming  Company,  after  a  year's  idleness,  due  to  the  strike  and  to  the 
change  from  steam  to  electric  power,  started  in  March,  1908,  and  ran 
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successfully  the  remainder  of  the  year.  The  capacity  of  the  plant, 
which  is  a  wet-crushing  (cyanide)  stamp  mill,  is  150  tons. 

There  were  several  important  companies  which  did  not  produce 
in  1908.  The  Branch  Mint  Operating  Company,  wliich  leases  the  120- 
stamp  mill  of  the  Branch  Mint  Company,  expects  to  work  on  an  old 
dump,  while  the  mine  is  being  opened.  The  Hercules  Gold  Mining 
Comj)any,  of  Galena,  began  work  on  a  200-ton  cyanide  plant  (40 
stamps)  at  the  close  of  the  year,  after  spending  the  year  on  develop- 
ment of  the  mine.  The  Lucky  Strike  Gold  Mining  Company  spent 
the  year  in  development  and  in  completing  a  150-ton  stamp  miU 
with  a  cyanide  plant.  The  Safe  Investment  Mining  Company,  m  the 
Germama  district,  with  a  405-foot  shaft,  2,000  feet  of  tunnels,  and 
500  feet  of  drifting  on  the  400-foot  level,  in  development  work,  has  a 
40-stamp  mill  with  concentrators,  and  a  cyanide  annex,  the  total 
capacity  of  which  is  200  tons  in  twenty-four  hours.  The  American 
Eagle  Mining  Company,  with  a  200-ton  mill,  closed  down.  The  Ama- 
Queene  Gold  Mining  Compan}'-,  near  Albany,  reported  development. 

PENNINGTON   COUNTY. 

Both  the  placer  and  the  deep  mines  of  Pennington  County  increased 
production  considerably  in  1908  over  that  of  1907. 

At  Hill  City  the  Canton  Mining  Company's  property  was  operated 
from  January  to  April.  The  workings  on  the  mine  consist  mainly 
of  a  200-foot  incline  shaft,  with  drifts  on  the  vein.  The  milling  plant 
is  a  24-ton  Chilian  mill,  with  plates  and  concentrator.  The  Cumber- 
land Mining  and  Milling  Company,  in  the  same  district,  operated  its 
lO-stani])  mill  for  a  time  during  the  year.  The  Continental  Copper 
Mining  aiul  Smelting  C()m])any,  near  Hill  City,  installed  macliinery, 
and  continued  active  dev(»lo])ment  work  in  sinking  shafts,  running 
adit  tunnels,  and  operating  diamond  drills.  The  workings  now  con- 
sist of  a  SoO-foot  shaft  and  2  adit  tunnels,  the  principal  one  1,160 
feet  long.     The  Gopher  Mining  Company  reportea  development. 

The  Keystone  mines  were  in  the  development  stage  in  1908.  Among 
the  operating  conij)anies  were  the  Bullion  Gold  Mining  and  Milling 
Comi)any,  the  Hevland  Group,  the  Lis]K)n  property,  the  Luckv  Boy, 
the  iSorth  Fork  Ciold  Mining  and  Milling  Company,  and  the  Vnited 
Mining  (N)ni|)any.  The  last  re])orted  equi[)rnent  in  the  form  of  a  20- 
stamj)  concentration  mill,  a  cyanide  mill,  and  a  15-stamp  concentra- 
tion mill  on  the  Keystone-Holy  Terror  claims. 

The  Mvstic  district  also  was  the  scene  of  much  development  in 
lOOS.  Tlie  Mariposa  Gold  Mining  and  Milling  Company's  develop- 
nicMits  on  tiie  Mariposa  chiim  aggregate  1,600  feet.  The  Gold  Buj: 
chiini  of  this  company  lias  a  shaft  200  feet  deep.  The  Ilymalulu 
(\)ni])any,  on  Slate  Creek,  s|)ent  the  vear  in  development  ani  build- 
ing a  plant.  The  deposit  is  reported  to  l>e  a  fissure  vein  of  unusual 
width.  Th(^  developments  aggregate  about  600  feet.  The  ol«l 
stanij)  mill  of  the*  Cuttysark  and  Basil  mines,  which  had  been 
destroyed  hv  tir(\  was  replaced  in  190S  by  a  standard  10-stamp 
mill  with  AVilfley  tables.  The  Auburn  Gold  Mining  Company  has 
coniplete<l  000  feet  of  tunnel  work  on  its  property. 

At  Oreville.  the  Forest  City  Mining  Company  took  over  the  Clara 
Belle  jn-opcTty  and  j)erformed  development  work.  A  lOnstamp  mill 
and  a  cyanide  [)lant  are  on  the  property. 
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The  Harvest  Mining  Company,  on  Rapid  Creek,  near  Pactola, 
performed  development  work. 

Near  Rochford,  in  the  Hornblende  district,  the  North  Star  Mining 
Company  completed  its  Chilian  mill,  with  amalgamating  plates,  and 
made  a  short  run  before  the  close  of  the  vear.  The  ore  was  extracted 
from  open  cuts  and  shallow  shafts.  The  Stanby  Mining  Company, 
of  Rocnford,  reconstructed  20  stamps  of  its  old  mill  for  the  pur- 
pose of  making  tests  on  the  ore.  The  mine  development  now  con- 
sists of  a  vertical  shaft  of  400  feet  and  a  tunnel  1,600  feet  long. 
The  Gordelia  Mining  Company  was  idle  the  entire  year.  Prospect- 
ing below  the  oxide  zone  was  pursued  by  the  Golden  West  Mming 
Company.  The  company's  Chilian  mill  has  a  capacity  of  50  tons 
daily  on  oxidized  ore.  The  Balkan  Mining  and  milling  Company 
built  a  5-stamp  amalgamating  mill  for  its  free-milling  ore. 

A  short  run  was  made  by  the  Rockerville  Gulch  placer,  in  the 
Tepee  district,  near  Rockerville.  The  McCurdy  placer  at  Pactola 
was  worked  in  a  small  way  in  1908.  There  was  a  little  placer  gold 
taken  out  in  the  vicinity  of  Keystone. 

TEXAS. 

By  H.  D.  McCaskey. 
PRODUCTION. 

The  following  table  shows  the  production  of  gold,  silver,  copper, 
lead,  and  zinc  in  Texas  in  1907  and  1908: 

Mine  production  of  gold,  silver ^  and  associated  metals  in  Texas  in  1907  and  1908. 


Gold. 

Silver. 

Copper 

Lead. 

Zinc. 

Total 
value. 

Year. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

1907 

Fineou. 
0.435 

19 

Fine  028. 
303,688 
444,336 

1200,434 
235,498 

Lb8. 

Lbs.  . 
23,947 
65,833 

$1,269 
2,76f 

Lbs. 

44,000 

35,957 

S2  806 

1204.  !VVl 

1908 

28,364 

W,744 

1,690{  243^697 

Increase  (+)  or 
decrease  (-).. 

-.435 

-9 

+140,648 

+35,064 

+28,364 

+3,744 

+41,886 

+l,49f 

-8,043 

-906'+39,389 

In  1908  the  production  of  precious  metals  and  of  copper,  lead, 
and  zinc,  in  Texas,  showed,  on  tne  whole,  a  marked  increase  over  that 
of  1907.  The  production  of  gold  is  mainly  the  small  amount  annually 
recovered  in  tne  refining  of  silver  from  the  Shafter  mine,  or  from 
copper  ores.  There  was  none  reported  from  the  mines  in  Texas 
in  1908.  The  production  of  silver  in  1908  was  444,336  fine  ounces, 
valued  at  $235,498,  an  increase  of  140,648  fine  oimces  in  quantity 
and  of  $35,064  in  value  over  that  of  1907.  No  copper  was  reported 
in  1907,  but  in  1908  there  were  produced  28,364  pounds,  valued 
at  $3,744.  The  lead  production  was  65,833  pounds,  valued  at 
$2,765,  an  increase  of  41,886  poimds  in  quantity  and  of  $1,496  in 
value;  and  the  zinc  output  was  35,957  pounds,  valued  at  $1,690, 
a  decrease  of  8,043  pounds  in  quantity  and  of  $906  in  value,  as 
compared  with  that  of  1907.     The  value  of  the  total  production  of 
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the  five  metals  was  $243,697,  an  increase  of  tSO^O  av«r  tlie  ▼ahie 

of  the  production  of  1907. 

There  were  15  or  20  nonproducing  mines  and  prosMote  of  tbese 
metals  in  1908,  and  5  producers.  The  total  tonnage  mifled  or  dhipped 
was  21,823  short  tons,  of  which  139  tons  was  copper  on^  79  i 
was  sdnc  ore,  and  15  tons  was  lead  ore.  the  remamder  being 
ores.  All  of  the  silver,  except  109  ounces  trom  lead  oree 
in  1908  from  the  dry  ores. 

The  average  value  per  ton  in  precious  metals  from  dry  ofnB  Caftohid- 
ing  tailinjgs)  was  $10.90.  This  was  from  recovered  silver  alone  m 
1908,  and  showed  an  increased  value  per  ton  of  $0.68  over  the  leoov- 
ered  values  for  1907.  All  of  the  copper  and  zinc  reported  came 
from  El  Paso  County,  and  nearly  all  tne  silver  and  lead  bom  Pie- 
sidio  County,  mainly  nrom  the  Shafter  mine. 

In  Archer,  Baylor,  Jones,  Montague,  Stonewall^  and  other  eoontifiB 
in  northern  Texas  copper  has  long  been  known  m  bhie  days  in  the 
Permian.^  Some  prospecting  has  been  done;  at  one  time  oonaider- 
able  shipments  were  made  to  Baltimore  and  Philadelphia,  and  a 
smelter  was  even  built  in  Hardeman  County  for  treating  these  oiqb, 
but  there  has  been  no  output  for  manv  years.  The  copper-bearing 
beds  are  said  to  average  4  feet  in  thickness  and  to  assay  from  1  to 
8  per  cent  of  copper  for  the  whole  thickness;  but  transportatioii 
and  other  difficulties  have  proved  discouraging  in  past  eSorts  to 
make  these  deposits  pay.  In  the  northern  p£rt  of  Brefrater  Oonnty, 
near  Alpine,  are  the  Bird  mines,  from  wnich  some  ailver-beuinff 

{galena  has  been  shipped  to  the  Ell  Paso  smelter,  acoording  to  Fh£ 
ips.^  In  the  northwestern  part  of  Burnet  County,  in  central  Texas, 
lead  ore  is  reported  by  Phillips  ^  in  quantity  tnought  to  warrant 
thorough  prospecting.  This  deposit  is  on  Silver  Greek  and  is  described 
as  a  contact  deposit  of  galena  in  greensand  and  limestone,  presumably 
of  Silurian  age,  on  the  upper  contact  of  coarse-grained  granite. 
In  Bianco  and  other  counties  are  reported  similar  deposits  of  galena. 
In  Burnet,  Blanco,  Gillespie,  Llano,  and  Mason  counties,  all  in 
central  Texas,  are  auartz  lissure  veins,  in  granite  intrusive  in  pre- 
Cambrian  gneiss,  wnich  carry  copper  ores.**  The  surface  ores  are 
carbonates  of  copper,  and  argentiferous  tetrahedrite,  bomite,  chal- 
cocite,  and  chalcopyrite  are  reported  in  depth.  There  were  at  one 
time  many  workings,  particularly  in  the  Babyhead  district  in  Llano 
County,  but  the  deposits  seem  never  to  have  proved  anything  more 
than  good  prospects. 

It  IS  undoubtedly  in  trans-Pecos,  or  western  Texas,  that  the 
most  inviting  deposits  of  silver,  copper,  lead,  and  zinc  have  so  far 
been  found.  The  region  has  been  late  in  mineral  development, 
and  the  reasons  most  commonlv  assigned  for  this  in  the  past  have 
been  lack  of  water,  relatively  high  price  of  mineral  lands  held  by 
the  State,  and  difficultv  on  the  part  of  miners  in  distinguishing 
state  lands  from  railroad,  and  other  land  grants.*    In  addition  to  the 

a  Ciimmlns,  W.  F.,  Notes  on  tho  geology  of  northwest  Texas:  Fourth  Aim.  R«pt.  0«oL 
1893,  pp.  232-238. 

b  Phillips,  W.  B.,  lioad  ore  in  Burnet  County,  Tex.:  Eng.  and  Min.  Jour.,  vol.  77, 1904,  p. 

e  Phillips,  W.  B.,  op.  clt.,  p.  364. 

d  Comstock.  T.  B.,  Report  on  the  geology  and  mineral  resoilrras  of  the  centnl  nctoo  ol 
Ann.  Rept.  Qeol.  Survey  Texas,  1891,  pp.  577-682.    Also,  A  preliminiuy  repGCt  on  tte  fBOl 
tral  mineral  region  of  Texas:  First  Ann.  Rept.  Geol.  Survey  Texas,  18W>,i».l8i  W>. 
^  <  Phillips,  W.  B.,  The  Texas  mineral  lands  and  the  mining  law:  BolL  untr.  Taat  ] 
Mo.6,1903,pp.l&-34. 


GOLD,   SILVER,  ETC.,  IN   WESTERN   STATES — TEXAS.  541 

Bird  mine  of  Brewster  County,  mentioned  above,  are  the  now  well- 
known  quicksilver  deposits  or  the  Terlingua  district,  near  the  Mex- 
ican border;  and  in  the  Franklin  Mountains  near  El  Paso,  in  the 
northwestern  portion  of  El  Paso  County,  are  tin  deposits  associated 
with  quartz  veins  in  granite.®  It  is  in  El  Paso  County,  however, 
in  the  Guadalupe,  Quitman,  Carrizo,  Sierra  Diablo,  Van  Horn, 
Eagle,  Wiley,  and  other  mountains  that  the  largest  number  of 
copper,  lead,  and  zinc  prospects  have  so  far  been  found;  and  in 
Presidio  County,  to  the  southeast,  is  the  Shafter  mine,  the  most 
important  sUver-lead  producer  of  the  State.  In  the  Quitman  Moun- 
tains, near  the  Mexican  line,  the  Bonanza  and  Alice  Ray  mines 
produced  sUver-lead-zinc  ores  of  good  grade  a  nuihber  of  years 
ago,  but  the  product  seems  not  to  have  been  welcomed  by  the  smelt- 
ers.'' The  Hazel  mine,  in  pre-Cambrian  sandstone,*^  at  the  south- 
em  foot  of  the  Sierra  Diablo  range,  near  Allamore,  also  produced 
in  the  past  an  important  output  of  silver-copper  ores.**  Near  by 
are  the  Sancho  Panza  and  Don  Quixote  prospects,  from  which 
copper  ore  to  the  value  of  $10,000  is  reported  to  have  been  shipped/ 
In  the  Guadalupe  Mountains,  just  south  of  the  New  Mexico  line, 
copper  deposits  in  the  Permian  beds  are  reported.  There  was  a 
small  production  of  copper  from  this  region  in  1908  by  the  Calumet 
and  Texas  Mining  Company,  but  the  ores  are  thought  to  be  of  too 
low  a  grade  to  warrant  shipment  at  present  prices  of  copper.  The 
Little  Lightning  mine,  near  Sierra  Blanca,  also  producea  a  small 
quantity  of  copper,  in  1908,  and  F.  V.  McKinney,  operating  in  the 
same  district,  reported  a  small  production  of  silver  and  lead.  Farther 
to  the  east,  near  Boracho,  the  Beck  prospect  produced  zinc  ores 
which  were  shipped  in  1908  to  Gas,  Kans.  The  operators  of  the 
Davis  and  Robmson  zinc  mines,  in  the  Eagle  Mountains  near  Tor- 
bert.  made  important  shipments  of  ore  carrying  40  per  cent  of  zinc 
to  Gas,  Kans.,  in  1907;  but  there  was  no  production  reported  from 
these  properties  in  1908.  The  ores  are  calamine  and  smithsonite 
in  Caroomferous  sediments.  Coal  is  known  to  occur  a  few  miles  to 
the  south,  and  the  Eagle  Springs  district,  in  which  these  ore  bodies 
lie,  would  seem  to  be  one  of  promise.  In  Presidio  County  there 
was  an  important  production  of  silver  and  lead,  mainly  from  the 
Shafter  mine,  which  has  been  operating  almost  steadily  since  1884. 
The  mine  is  now  developed  by  2  vertical  shafts,  400  and  700  feet 
deep,  and  by  several  miles  of  underground  workings,  of  which  1,200 
feet  of  drifts,  crosscuts,  and  other  development  was  done  in  1908. 
The  plant  includes  a  15-stamp  mill  in  which  the  pan-amalgamation 
process  is  used.  The  ores  at  present  mined  are  the  oxidized  products 
of  argentiferous  galena  and  occur  in  a  Carboniferous  limestone  to 
which  Udden  has  given  the  name  Cibolo  limestone.^  Other  mines 
of  the  district  are  the  Chinati,  Humphrey,  and  Ellsworth  mines, 
none  of  which  made  any  production  in  1908. 

o  Weed,  W.  H.,  Tin  deposits  at  El  Paso,  Tex.:  BuU.  U.  S.  Geol.  Survey  No.  213,  1903,  pp.  99-102. 
Richardson,  G.  B.,  El  Paso  folio  (No.  166),  Oeol.  Atlas  U.  S.,  U.  S.  Geol.  Survey,  1909.  pp.  9-10. 

6  Von  Streeruwitz,  W.,  Geology  of  trans- Pecos,  Texas:  First  Ann.  Kept.  Geol.  Survey  Texas,  1890, 
pp.  223-224. 

c  Richardson,  G.  B.,  Reconnaissance  of  trans- Pecos,  Texas:  Bull.  Univ.  Texas  Mineral  Survey  No.  9, 
1904,  pp.  24-25. 

<*  Von  Streeruwitz,  W.,  trans- Pecos,  Texas:  Third  Ann.  Rept.  Geol.  Survey  Texas,  1892jpp.  387-389. 

<  Von  streeruwitz,  W.  H.,  Report  on  the  geology  and  mineral  resources  of  trans- Pecos,  Texas:  Second 
Ann.  Rept.  Oeol.  Survey  Texas,  1891,  p.  699. 

/  Udden,  J.  A.,  The  eeolopy  of  the  Shafter  silver  mine  district,  Presidio  Ckmnty,  Tex.;  Bull.  Univ. 
Texas  Mineral  Survey  No.  8, 1904,  p.  54. 
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By  V.  C.  HEiKEi. 
PRODUCTIOH. 


The  total  value  of  the  prochiction  of  gold,  silver,  copper,  lead^  and 
zinc  in  Utah  for  the  year  ISOS^  as  reported  by  182  procfucers,  includ- 
ing 6  placers,  amounted  to  $23^441^280.  Copper  constituted  nearly 
half  the  value^  Utah  havioj^  produced  86,843,812  pounds  of  that 
metal  in  1008,  with  a  commercial  value  of  $11,463,383;  and  yet, 
although  the  quantity  of  copper  produced  was  one-thir<l  greater 
than  in  1907^  the  lower  average  price  in  1Q08  decreased  its  total  value 
SI, 387,994*  Silver  was  seconcl  in  value,  the  output  of  8,451,338 
fine  ounces  calctUated  at  the  average  commercial  price  amounting 


to  $4,479,209.     Silver  ranked  &. 
ver  produced  is  largely  dcpende 
which  contained  in  1908  two 
oimces.     Lead^  which  was  thxj 
It  usually  equals  the  silver  in  totw* 
ing  to  $3,701,387  in  value  in  190     i- 
has  been  reported  each  year  sin^o 
value  in  any  one  year.     The  prou 
S68,646,  limited  to  concentrate  fron 
phide  ore  mined  in  Beaver  County, 

The  statement  of  production  for  t 
and  decreases  and  valued  at  each  jc 
follows: 
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Utah's  productiou  of  ore  and  its  content  for  five  years  are  as  fol- 
lows: 

Total  tam  of  ore  ioMtxr  tteaUd  in  Utah  m  1904-1908^  and  total  oimieni  o/gaMj  mipgr^  mi 
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Utah  had  6  of  its  smelting  establishments  operating  in  1908,  two 
of  them  the  entire  year.  Three  of  these  were  lead  plants  and  3  were 
equipped  for  copper  smelting.  All  of  the  smelters  do  a  custom 
business,  besides  smelting  ores  from  properties  owned  by  the  same 
interests.  Two  of  the  smelters  treatmg  lead  ores  are  situated  near 
Salt  Lake  City,  the  other  at  Silver  City,  and  the  copper  plants  are 
at  Garfield,  Bingham,  and  Ogden.  The  greater  part  or  the  ores 
treated  was  produced  in  Utah ;  the  next  largest  quantity  came  from 
Nevada  and  Montana,  with  less  from  California  and  Colorado;  a 
small  percentage  mined  in  Utah  was  shipped  to  the  two  latter  States. 
Smeltmg  establishments  treated  about  one-fourth  of  the  ores  mined 
and  shipped  in  1908,  or  786,038  tons,  valued  for  the  gold,  silver,  cop- 
per, lead,  and  zinc  at  $13,017,931,  a  total  average  value  per  ton  of 
$16.56.  In  addition,  there  were  resmelted  591  tons  of  old  slag. 
Two-thirds  of  the  combined  output  of  crude  ore  and  concentrate 
shipped  to  smelters  was  the  product  of  163  producers  who  sold  ore 
to  custom  smelters  in  1908.  The  two  products  sold  aggregated 
630,514  tons  and  contained  67,202.17  ounces  of  gold,  5,413,217 
ounces  of  silver,  77,142,978  pounds  of  copper,  and  71,856,315  pounds 
of  lead,  the  total  value  being  $17,459,035,  an  average  of  $27.69  per 
ton.  The  remainder  of  the  crude  ore  and  concentrate  treated  at 
smelters  was  handled  by  establishments  connected  with  mines. 
Concentration  of  ores  was  carried  on  in  19  mills  situated  in  7  counties, 
as  follows :  Salt  Lake,  6 ;  Summit  and  Wasatch,  5,  including  the  opera- 
tion of  2  tailing  plants  on  Silver  Creek  in  Summit  County;  Tooele,  5, 
including  2  jigging  plants;  Beaver,  1;  Sevier,  1;  and  Utah,  1.  The 
tonnage  of  ores  treated  at  concentration  mills  in  1908,  representing 
two-thirds  of  the  quantity  mined  in  Utah,  aggregated  2,522,734  tons, 
and,  as  compared  with  1907,  was  over  one-naif  greater  in  quantity; 
the  concentrates  produced  amounted  to  184,052  tons,  and  were  about 
one-third  more  than  in  1907,  the  ratio  of  concentration  being  13.7  into 
1,  or  5  points  higher  than  in  1907.  The  concentrates  were  valued 
at  $9,434,631  for  the  gold,  silver,  copper,  lead,  and  zinc,  and  averaged 
$51.26  in  value  per  ton.  Eighty-five  per  cent  of  the  milling  ores  was 
mined  at  Bingham,  the  next  greatest  quantity  at  Newiouse,  in 
Beaver  County.  About  one-eighth  of  the  total  value  of  the  gold 
and  silver  output  in  Utah  was  bullion,  which  contained  the  two 
metals  and  was  produced  at  milling  plants.  Three  of  these  plants 
used  amalgamation,  and  4,  including  1  tailing  plant,  used  the  cyanide 
process  for  the  treatment  of  313,845  tons  of  ore,  valued  at  $960,134, 
an  average  yield  per  ton  of  $3.06  in  gold  and  silver.  The  quantity 
of  gold  and  silver  ore  treated  in  1908,  as  compared  with  that  of  1907, 
was  50,825  tons  greater  and  was  valued  at  $74,355  niiore. 

ORE   PRODUCTION,   1908. 

The  ore  mined  in  Utah  amounted  to  3,658,957  short  tons,  con- 
taining gold,  silver,  copper,  lead,  and  zinc,  and  having  an  average 
value  of  $6.40  per  ton.  The  tonnage  was  increased  about  one-third 
over  that  reported  in  1907,  and  was  lowered  in  average  value  $5.47, 
mainly  through  the  increased  tonnage  of  low-grade  porphyry  ores 
mined,  for  copper  at  Bingham,  in  Salt  Lake  County.  This  continues 
to  be  the  principal  source  of  this  low-grade  ore,  which,  with  the 
Newhouse  ore  deposits  in  Beaver  County,  represented  64  per  cent  of 
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the  ore  output  of  Utah.  West  Mountain  disMot  (BJngJMMn)  hold 
the  record  for  1908  of  shipping  the  sreatest  tonaafln  of  erode  on  to 
smelters:  it  shipped  68.7  per  cent  of  the  total,  and  86.2  per  eant  of 
the  total  of  ores  to  concentrating  milk.  Diy  aiUoeoiia  exes,  with 
their  principal  value  in  gold,  were  produced  in  greatest  guauti^  m 
l?ooele  County;  copper  and  copper-lead  ores  in  Salt  La£e  Ooonij; 
and  lead  and  lead-zinc  ores  in  Summit  and  Wasatch  ooontiBS.  Zino 
ores,  owing  to  the  low  price  of  spelter,  showed  the  laigcat  decnase. 
The  totaJ  tonnage,  by  kmds  of  ore  sola  or  treated,  m  each  ooantj  of 
Utah  during  1908  is  shown  in  the  following  taUe: 
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Value  per  ton  in  gold  and  diver. 

•  No  prodoctkm  In  1907. 

In  1907  the  subdivision  of  the  tonnage  and  the  average  per  ton  in 
gold  and  silver  were  as  follows:  Siliceous  ore,  280,561  tons,  $3.36 
per  ton;  copper  ore,  1  J93,084  tons,  $3.09  per  ton;  lead  ore,  575,880 
tons,  $10.02  per  ton;  zinc  ore,  12,251  tons,  $1.78  per  ton;  copper- 
lead  ore,  2,920  tons,  $13.48  per  ton;  lead-zinc  ore,  5,000  tons,  12.89 
per  ton. 

QBE  DEPOSITS. 

Ore  is  mined  in  Utah  from  three  classes  of  deposits:  (1)  Diasemi- 
nated  ores  in  monzonite  porphyry  or  allied  rocks;  (2)  replacement 
deposits  in  limestone  more  or  less  clearly  connected  with  fissaies; 
(3)  fissure  veins. 

In  1908  the  monzonite  porphyry  deposits  had  the  largest  yields  in 
tonnage  and  quantity  of  copper  and  represented  64  per  cent  of  the 
ore  and  63  per  cent  of  the  copper,  about  10  per  cent  of  the  gold,  suad 
2  per  cent  of  the  silver  of  the  output  of  Utfui.  Nearly  aU  the  mon- 
zonite ores  were  milled  and  produced  largely  chalcocite,  chalco- 
pjrite,  and  bomite  in  the  concentrates.  Some  of  the  richer  ore,  con- 
taining the  same  minerals,  was  shipned  direct  to  the  smelter  from 
Bingham,  in  Salt  Lake  Countv,  and  Newhouse,  in  Beaver  County. 

Replacement  ore  bodies  in  limestone  vielded  the  largest  quantities 
of  gold  and  silver,  nearly  all  the  leadf,  and  ail  of  the  sme.  Tlie 
tonnage  of  ore  was  35  per  cent  of  the  Utah  total,  and  yielded  86  per 
cent  or  the  gold,  95  per  cent  of  the  silver,  36  per  cent  of  the  copper, 
and  91  per  cent  of  the  lead.    The  ores  mined  from  these  deposits 
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were  largely  of  shipping  grade,  there  being  only  477,563  tons  milled 
out  of  1,270,371  tons  fiom  deposits  in  limestone.  Of  the  quantity 
milled  a  little  over  one-third  was  concentrated  and  the  remainder 
was  cyanided.  Mines  in  the  Tintic  district  and  in  the  Park  City 
region  yielded  from  replacement  deposits  mostly  siliceous  and  car- 
bonate ores,  which  contained  the  greater  part  of  the  gold  and  silver. 
The  West  Mountain  (Bingham)  district  ranked  next  in  importance 
of  production  of  gold  and  silver,  and  exceeded  the  other  districts 
in  copper,  which,  with  the  lead  and  silver,  was  derived  largely  from 
sulphide  ores.  Practically  all  of  the  ores  were  from  the  three  dis- 
tricts mentioned.  Other  districts  which  produced  in  1908  from 
limestone  deposits  were  American  Fork,  in  Utah  County;  Star  and 
Bradshaw,  in  Beaver  County;  Little  and  Big  Cottonwood,  in  Salt 
Lake  County;  Clifton,  Rush  Valley,  Ophir,  North  Tintic,  Silver 
Islet,  and  Camp  Floyd,  in  Tooele  County;  and  Fish  Springs,  in  Juab 
County.  The  Mercur  ores  in  Camp  Floyd  district,  of  Tooele  County, 
are  included  in  this  classification,  as  the  ores  are  entirely  in  siliceous 
limestone  along  porphyry  sheets. 

Fissure  veins  cutting  all  kinds  of  rock  produced  approximately 
1  per  cent  of  the  ore,  4  per  cent  of  the  gold,  3  percent  of  the  silver, 
three-fourths  of  1  per  cent  of  the  copper,  ana  about  9  per  cent  of 
the  lead.  The  yield  of  gold  and  silver  came  principally  from  fissures 
in  the  Tertiary  volcanic  flows  in  Gold  Springs  and  Stateline  districts 
in  Iron  County  and  from  Gold  Mountain  district  in  Piute  County. 
These  districts  yielded  most  of  the  gold  and  silver  from  this  source; 
fissure  veins  in  the  Tintic  district,  of  Juab  County,  produced  some 
of  the  silver  and  all  of  the  lead  and  copper  creditea  to  fissures  in 
that  district.  Fissures  in  sandstone  in  San  Juan  and  Grand  counties 
yielded  a  small  quantity  of  copper  in  1908.  and  the  Silver  Reef 
sandstone  deposit  in  Washington  County  produced  a  small  quantity 
of  silver.  Fissures  in  granite  in  Park  Valley  district,  of  iBoxelder 
Countj^,  yielded  gold  and  silver.  The  ores  also  contain  very  small 
quantities  of  lead,  which  is  saved  by  concentration. 

GOLD. 

The  gold  produced  in  1908  ag^gated  179,054.60  fineoimces, 
valued  at  $3,701,387.  Compared  with  the  figures  of  1907  this  was  a 
decrease  of  27.8  per  cent,  tne  decrease  being  general  in  all  the  pro- 
ducing counties  of  Utah.  The  placers  yielded  a  small  quantity,  but 
showed  a  small  increase  over  the  output  of  1907,  and  were  reported 
principally  from  San  Juan  and  Garfield  counties,  where  operations 
are  carried  on  mainly  by  the  use  of  burlap  tables,  with  wnich  it  is 
possible  to  save  a  fair  percentage  of  the  value  from  the  sand  and 
gravel.  A  dredge,  capable  of  treating  1,500  yards  of  gravel  daily, 
was  completed  in  October  on  Green  River,  in  tlinta  County,  but  too 
late,  it  is  stated,  for  much  more  than  limbering  up  the  machinery 
before  zero  weather  set  in.  No  production  was  reported  for  the  short 
time  this  dredge  was  in  operation^  It  is  reported  that  the  roadways 
are  being  prepared  on  the  Colorado  River,  in  Garfield  Coimty,  for 
hauling  material  for  the  construction  of  a  dredge  near  Hite. 

Sixty-two  per  cent  of  the  gold  produced  in  Utah  was  contained  in 
786,038  tons  of  crude  ore  shipped  to  smelters  and  yielding  $2,300,674 

87150— Ai  B 1908,  PT 1 36 


546 


HINEBAIi  BBSOUBOBB. 


in  gold,  an  average  of  $2.93  per  ton.  From  2,622,734  Urns  of  ora 
treated  at  concentration  milk,  184,052  tons  of  CQnoentrmte  were 
saved,  containing  $437,851  in  mid,  an  average  of  $2.38  per  ton.  At 
mills  equipped  with  the  cyaniae  or  amalgamation  proccigpoo,  313,846 
tons  or  ore  yielded  $950,244  from  bullion  produced,  mamveragp  of 
$3.03  per  ton  of  ore  treated.  The  leading  gold  produoen,  those  yield- 
ing over  10,000  ounces  in  1908,  named  m  order  of  importanoe,  were 
the  Centennial-Eureka,  in  Juab  County;  the  Mercor  mine,  in  Tooele 
Coimty :  and  the  Utah  Consolidated  and  the  Utah  Copper  mines,  in 
Salt  Lake  County.  Of  the  total  quantity  of  gold  proauced  in  UtiJi 
two-thirds  was  derived  from  copper  ores  and  11.2  per  cent  from  lead 
ores.  The  siliceous  ores  furnished  26.5  per  cent  of  the  total  gold 
produced  in  2  districts.  Camp  Floyd  (Mercur),  in  Toode  County,  and 
Gold  Mountain  (Eimberl^),  in  Piute  County.  These  two  regions 
are  the  most  important,  since  they  have  always  held  first  plaoe  for 
siliceous  gold  ores. 

Source  of  gold  production  of  Utah,  by  binds  of  on,  in  1908,  fty  eoimliii,  mjln< 


Coonty. 

PlaOGTB. 

Sfliceous 
ore. 

Copper  on. 

Lead  ora. 

Sbio 
oea. 

£3» 

S" 

IVitaL 

Beaver,  Emerv,  Iron, 
Plate,  and  Seviera. 

4,8M.61 
145.03 

1,840.58 
4.60 

307.00 
.94 

1.S6 

4.00 



ieL77 

Bozeld'er,   Cache, 
Morgan,  and  Waab- 
\xutUm 

Grand,  OarfleM,  San 
Joan,  and  Uinta.... 

440.60 

440.00 

Juab 

680.96 
615.26 

53,720.68 
65,496.78 

4,867.50 
4,683.82 
5,072.68 
218.86 
5,336.28 

L« 
78.77 

*"id.'7i' 

I8»«7t.l7 
«^  872. 01 

Salt  Lake 

Summit  and  Wasatch . 

6,063.04 

41,000.00 

6,044.01 

Tooele 

41,743.29 

7.82 

Utah 

8.63 



440.69 

47,439.15 

111,086.12 

19,986.36 

1.35 

00.17 

laTB 

170,064.00 

a  No  production  In  1907. 
SILVEB. 

The  yield  of  silver  amounted  to  8,451,338  ounces,  valued  at  its 
average  price  for  the  year  of  53  cents  per  ounce,  at  $4,479,209. 
Comparea  with  the  figures  of  1907,  the  output  decreased  nearly  one- 
fourtn  in  quantity  and  $2,774,241  in  value.  The  Tintic  distnct,  in 
Juab  and  Utah  counties,  continues  to  yield  the  greatest  quantity  of 
silver,  followed  by  the  Park  City  region,  which  lies  in  Summit  and 
Wasatch  counties.  The  two  districts  mentioned  produced  over  three- 
fourths  of  the  state  total,  or  6,582,175  oimces,  derived  mainly  from 
lead  ores.  The  only  place  where  silver  alone  has  be^  woducedf  in  the 
past  is  from  the  Silver  Reef  sandstone  formation.^  The  occurrence 
is  near  Leeds,  in  the  Harrisburg  district,  Washington  County,  where 
the  metal  is  contained  in  the  sandstone  as  chJo^^e  of  silver,  which  is 
associated  with  and  often  replaces  plant  remains.  .The  chloride  of 
silver  is  readily  amenable  to  amalgamation  and  a  6-stiamp  mill  in  that 
region  continues  to  be  operated  a  short  time  each  year,  yielding  aome 
silver  bullion. 
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Mines  in  Utah  producing  over  500,000  ounces  of  silver  in  1908, 
named  in  order  of  output,  were  the  Centennial-Eureka,  in  Juab  County ; 
the  Silver  King,  in  Summit  County;  the  Colorado,  in  Utah  County; 
and  the  Daly  West,  in  Summit  County.  The  crude  ore  treated  at 
smelters,  786,038  tons  in  quantity,  yielded  7,148,583  ounces  of  silver, 
averaging  9.09  ounces  per  ton.  The  total  yield  of  silver  from  crude 
smeltmg  ore  was  about  one-fourth  less  in  1908  than  in  1907,  and  the 
average  per  ton,  which  was  7.75  ounces  in  1907,  was  1.34  ounces 
greater  in  1908.  At  concentration  mills  184,052  tons  of  concentrate 
were  made,  yielding  1,273,583  ounces  of  silver,  an  average  of  6.92 
oimces  per  ton;  the  total  quantity  of  silver  was  less  than  in  1907  by 
nearly  one-third  and  in  average  per  ton  by  5.52  ounces.  The  silver 
extracted  from  ore  at  cyanide  and  amalgamation  mills,  at  which 
313,845  tons  of  ore  were  treated,  yielding  18,662  ounces,  averaged 
0.059  ounce  per  ton.  Silver  from  lead  ores  aggregated  5,570,548 
ounces,  which  was  two-thirds  of  the  state  total;  the  output  was 
1,729,462  ounces  less  than  the  production  of  1907,  and  was  largely 
accounted  for  in  Juab  County,  where  several  of  the  mines  discon- 
tinued the  shipment  of  lead  ore  during  the  time  smelters  were  closed 
or  in  course  or  construction.  For  a  like  reason,  in  the  same  county, 
silver  contained  in  copper  ores  would  have  decreased  had  not  the 
Centennial-Eureka  Company,  which  mines  a  siliceous  copper  ore, 
been  able  to  ship  its  product  to  a  smelter  outside  of  Utah. 

Source  of  silver  production  of  Utahy  by  kinds  of  orCj  in  1908 j  by  counties,  in  fine  ounces. 


County. 

Plac- 
ers. 

Silice- 
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Copper 
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Beaver,  Emery,  Iron,  Piute, 
and  Sevier* 
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79,569" 
44,445 

36,099 

4.308 

611 

1,874,146 

704,358 

90,397 
859 

1,044 

22,744 

164,386 

Boxelder,    Cache,    Millard,* 
Morgan,  and  WaRhingti>n. , . 

8,689 
674 

Grand,  Garfield,  San  Juan, 
and  Uinta. 

63 

Juab 

793,667 
329,276 

2,454,149 
341,375 

1,660,825 

907 
47,130 

"9,' 686" 

2,748,289 
1,126,209 
2,463,735 
378,373 
1,561,983 

Salt  TAlce .... 

Tooele 

21,647 

15,351 

Utah 

1,168 

63 

163,285 

2,620;680 

5,670,548 

1,044 

86,132 

9,586 

8,451,338 

a  No  production  in  1907. 


COPPER. 


The  output  of  copper  in  1908  amounted  to  86,843,812  pounds, 
valued  at  $11,463,383.  Compared  with  the  figures  of  1907,  this  was 
an  increase  in  quantity  of  27.7  per  cent,  but  on  account  of  the  lower 
average  price  of  13.2  cents  per  pound,  the  value  decreased  $1,387,994. 
There  were  decreases  in  all  counties  except  Boxelder,  Salt  Lake,  and 
Tooele.  Bingham,  or  West  Mountain  district,  which  is  in  Salt  Lake 
County,  produced  in  1908  nearly  one-third  more  copper  than  in 
1907.  By  the  smoke  injunction  of  the  court,  all  copper  furnaces 
near  Salt  Lake  City  were  closed  entirely,  and  this  had  much  to  do 
with  reducing  the  copper  production.-  Transportation  facilities  for 
handling  the  large  tonnage  of  ore  from  the  mines  at  Bingham  to  the 
mills  were  not  in  perfect  condition,  but  better  service  was  in  force 
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the  latter  part  of  1908.  Then,  too,  the  product  of  the  great  milk  mm 
curtailed  to  some  extent  bj  the  restricted  oi>eratio!n  of  the  Oatfwid 
smelter,  where  there  was  difficulty  for  a  time  in  leduciiig  the  ocmoen- 
trate  in  the  reverberatoiy  furnaces.  It  is  underatoocl  that  all  the 
difficulties  have  been  met  at  the  smelter,  which  is  handling  2,800 
tons  of  ore  per  day.  With  the  entire  completioQ  of  the  two  gteat 
concentration  mills  of  the  Utah  Copper  and  the  Boston  Oonsolidated, 
at  Garfield,  in  addition  to  the  operation  of  the  mill  of  the  fonner  com- 

gany  at  Copperton,  and  the  beginning  of  the  operationa  of  the  CMiio 
bpper  mill,  at  Bingham,  the  year  1909  should  see  the  figures  of  the 
copper  output  pass  the  100,000,000-pound  mark.  Mmee  in  Utah 
producing  during  1908  over  1,000,000  pounds  of  copper  each,  named 
m  order  of  output,  were  the  Utah  Copper,  the  Utah  Consofidated, 
and  the  Boston  Consolidated,  at  Bingham,  in  Salt  Lake  Ooiinty; 
the  Cactus  mine,  in  Beaver  County;  the  lampa,  at  Bingham,  m 
Salt  Lake  County;  the  Centennial-Eureka,  at  Eureka,  in  Juab  County; 
and  the  Copper  mountain  minC;  in  Lucin  district,  Bozelder  Oounty. 
Two  of  these  properties  in  Salt  Lake  County  are  equipped  with  steam 
shovels  and  the  ore,  which  is  a  low-grade  porphyiy,  averaging  less 
than  2  per  cent  in  copper,  is  mined  at  a  small  cost  per  ton.  Low-grade 
porphyry  ores  are  mined  at  Newhouse,  in  Beaver  County,  and  at 
Bingham,  in  Salt  Lake  County,  the  total  production  comfaliMa  mjilring 
2,335.641  tons,  or  over  two-tnirds  of  the  total  ore  mined  in  Utah. 
All  or  the  ore,  with  the  exception  of  95,095  tons,  which  was  smelted, 
was  milled,  and  produced  121,046  tons  of  concentrate  (a  rado  of  18.5 
tons  of  ore  into  1  of  concentrate),  consisting  principally  <rf  chalcoGite. 
chalcopyrite,  and  some  bomite,  and  yielmng  53,411,303  pounds  ^i 
copper,  an  average  of  441 .25  pounds  per  ton,  equivalent  to  22  per  cent. 
Smelting  plants  handled  786,038  tons  of  crude  ore,  the  largest  part  of 
which  was  lead  ore.  The  copper  from  smelting  ore  was  31,£^,303 
pounds,  principally  from  sulpnides,  which  yielded  an  average  of  2.03 
per  cent.  Concentrates  containing  copper  produced  at  the  Tnilling 
plants  were  of  two  kinds,  those  yielding  copper  in  addition  to  gold  ana 
silver  and  those  yielding  copper  with  lead  in  addition  tojgold  and  silver. 
The  copper  concentrates,  121,046  tons,  were  the  yield  oi2,331,514  tons 
of  ore,  and  the  copper-lead  concentrates,  53,245  tons,  of  154,983  tons  of 
ore.  These  two  kinds  of  concentrates,  aggregating  174,291  tons,  con- 
tained a  total  of  54,821,552  pounds  of  copper  and  averaged  15.72  per 
cent  of  metal.  The  milling  ores  containing  this  copper  were  mineu  in 
the  following  districts:  Little  Cottonwooa  and  West  Mountain,  Salt 
Lake  County;  Ophir,  Tooele  County;  San  Francisco,  Beaver  County; 
Snake  CreeK,  Wasatch  County;  and  Park  City,  Sunmiit  County. 
Compared  with  the  figures  of  1907,  the  total  copper  content  of  crude 
ore  to  smelters  was  one-fourth  less,  and  in  concentrates  was  about 
one  and  three-fourths  greater  in  1908. 

LEAD. 

In  25  mining  districts  lead  w^as  produced  from  ores  which  yielded 
88,777,498  pounds,  valued,  at  the  average  price  for  the  year  of  4.2 
cents  i)er  i)()und,  at  $3,728,655.  The  output  was  nearly  one-third 
less  in  quantity  than  in  1907  and  $2,416,061  less  in  total  value.  The 
decrease  is  attributed  to  the  lower  price  for  the  metal  and  the  higher 
treatment  rate  imposed  by  the  smelting  companies,  which  had  the 
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effect  of  closing  manj^  mines,  except  those  having  contracts  with  smelt- 
ing companies  permitting  shipments  at  the  old  rates  of  treatment. 
The  lead  furnaces  at  Murray  were  operated  the  entire  year,  and  in 
July  the  Bingham  Junction  lead  smelter,  which  was  closed  earlier 
in  the  year  by  the  smelter-smoke  injunction  of  the  court,  resumed 
operations.  Heavy  decreases  in  lead  production  were  made  in  each 
county  of  Utah  during  1908,  except  in  Summit  and  Wasatch,  where 
the  decrease  was  small.  This  section  easily  held  first  place  with  an 
output  of  34,051,699  pounds  in  1908.  Lead  containecl  in  crude  ore 
yielded  at  the  smelters  about  three-fourths  of  the  total  output,  or 
64,494,107  pounds,  which  was  nearly  one-fifth  less  than  the  produc- 
tion from  crude  ore  in  1907.  From  62,602  tons  of  lead  concentrates, 
separated  from  191,220  tons  of  ore,  there  were  produced  24,136,476 

{)ounds  of  lead,  which  was  over  one-third  less  than  the  output  made 
rom  Utah  concentrates  in  1907.  About  two-thirds  of  tnese  con- 
centrates had  copper  associated  with  the  lead.  The  largest  lead  pro- 
ducers, those  producing  over  5,000,000  pounds  each,  named  in  order 
of  output,  were  the  Silver  King,  at  Park  City;  the  Colorado  mine,  in 
Tintic  district;  the  Daly  West  and  the  Daly  Judge,  in  the  Park  City 
region ;  the  Old  Jordan  and  the  Telegraph,  at  Bingham.  There  were  15 
others  that  produced  each  from  IfiOOfiOO  to  3,000,000  pounds  of  lead. 

ZINC. 

The  zinc  output  for  1908  was  less  in  quantity  than  a  third  of  that 
for  1907.  The  production  reported,  reduced  to  terms  of  spelter, 
aggregated  1 ,460,554  pounds,  valued  at  $68,646.  Zinc  ore  and  concen- 
trate have  not  been  profitably  shipped  from  Utah  when  the  metal  is 
a  noted  below  5  cents  per  pound,  and  this  was  mainly  the  reason  for 
ecreased  production.  All  theproduct  is  shipped  to  Colorado,  Kan- 
sas, or  pomts  farther  east.  The  buyers  of  ores  rarely  contract  for 
sulpliides  containing  zinc  under  30  per  cent,  or  for  carbonates  with 
a  metal  content  below  20  per  cent,  and  it  is  an  advantage  if  they 
have  copper,  silver,  and  gold.  New  processes  continue  to  be  tried 
on  Utah  zinc  ores  to  enrich  the  concentrates  by  the  elimination  of 
other  minerals,  which,  in  the  form  of  galena  and  pyrite,  accompanied 
by  gold  and  silver,  readily  find  a  market  at  the  smelters  near  Salt 
Lake.  The  Park  Qty  mill  of  the  Graselli  Chemical  Company,  of 
Cleveland,  Ohio,  using  Sutton  dry  tables,  dielectric  separators,  and 
dry-sizing  apparatus,  increased  the  capacity  of  its  plant  from  the 
experimental  arrangement  to  one  which  is  daily  treating  an  important 
tonnage  of  zinc  middlings  from  the  Daly  Judge  mill.  Shipments  of 
concentrate  to  its  eastern  refinery  have  aggregated  nearly  100  tons 
per  day. 

MINING  INDUSTRY  OF  UTAH  IN  1908. 

The  mining  industry  suffered  during  1908,  being  affected  mainly 
by  smelter  troubles.  The  only  smelting  establishments  in  continuous 
operation  were  the  Murray  lead  plant,  of  the  American  Smelting  and 
Refining  Company,  and  its  copper  plant  at  Garfield,  but  neither 
was  at  full  capacity  the  entire  year.  Following  the  close  of  the 
Binffham  Consolidated,  United  States,  and  Utah  Consolidated 
smelters,  a  number  of  mining  companies  ceased  shipments  the  early 
part  of  1908.    An  advance  in  treatment  charges  on  certain  ore  at 
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the  smelters  brought  out  many  complamts  from  the  minenL  and  tat 
a  time  the  smelters  operatmg  had  oarely  ore  6iiou|^  to  seep  the 
furnaces  in  blast.  Before  the  close  of  the  jeast,  howevar,  rates  were 
adjusted  to  meet  existing  conditions,  and  with  better  metal  prioes 
production  again  became  normal. 

According  to  the  published  annual  statement  made  bv  the  United 
States  Smelting  Company  it  handled  154,424  tons  of  cnazge  during 
1908.    This  was  handled  entirely  in  the  Ic^  plant,  the  copper jdant 
being  shut  down  under  the  injunction  granted  by  the  United  States 
court  of  appeals.    Since  July,  1908,  the  lead  plant  has  been  reopened 
and  operated  under  the  modmed  decision  with  complete  satisfaction. 
This  has  been  accomplished  by  the  construction  d  a  miiMing  in  which 
are  hung  2,080  canvas  bags,  each  about  18  inches  in  diameter  and  33 
feet  long.    These  bags  are  protected  to  a  consideraUe  extent  by  the 
use  of  a  olower  charged  with  zinc/oxide,  which  gives  a  lining  to  each 
bag,  thus  protecting  the  bag  from  the  acid  fumes.    Hie  xmc  oxide 
is  converted  to  sulphate,  and  this,  with  t}ie  accumulated  dust,  is  dis- 
charged twice  a  day  and  is  said  to  contain  approximately  30  per  cent 
of  lead  and  20  per  cent  of  arsenic.    A  petition  has  been  filed  in  the 
district  court  or  Utah  asking  permission  to  resume  operations  in  the 
copper  plant.    The  Yampa  smelter,  in  Bingham  Canyon,  operates 
almost  entirely  on  copper  ores  from  the  Yampa  mine.    It  is  equipped 
for  handling  1,000  tons  of  ore  daily,  having  0  McDounJl  roasters, 
3  blast  furnaces,  and  6  converters.    Coke  is  shipped  from  Sunny- 
side,  Utah,  and  limestone  from  Parley's  Canyon.    An  experimental 
100-ton  smelting  furnace  was  erected  during[  1908  near  tne  Boston 
Consolidated  mill  at  Garfield.    The  plant  is  known  as  the  fink 
smelter,  and  consists  of  2  barrel-shaped  receptacles  capable  of  re- 
volving at  different  speeds  and  in  opposite  du'ections.    The  fuel  is 
blown  mto  the  first  furnace  and  the  name  is  returned  into  the  second 
furnace.     While  the  chaise  in  the  first  furnace  is  beinff  smelted  and 
refined,  the  charge  in  the  second  furnace  is  roasting^tne  heat  being 
supplied  from  the  gases  escaping  from  the  first  furnace.     The  con- 
struction of  the  furnace  allows  a  Bessemer  smelting  as  well  as  a 
refining  operation,  and  the  crude  ore  chaiged  into  the  furnace  is 
converted  into  a  finished  product — blister  copper.    The   furnaces 
are  permanently  prepared  with  a  refractory  linmg.    To  be  success- 
ful,  such   a   plant   must   be   operated    continuously,    a   condition 
which  is  often  difficult  to  meet  where  the  ore  supply  is  irregular.     Its 
commercial  success  has  not  vet  been  demonstrated,  this  being  the 
first  large  plant  to  bo  erected.    At  Silver  City,  in  Juab  County,  the 
new  Tintic  smelter  was  not  successfully  operated  until  October, 
although  it  commenced  business  in  August  and  turned  out  its  first 
lead  bullion  on  the  29th  of  that  month.    Before  the  close  of  the  year 
2  lead  furnaces,  of  a  capacity  of  250  tons  each,  were  operating,  and  a 
copper  furnace  was  aoout  ready  to  be  placed  in  operation.    The 
Utah  Smelting  Company,  owning  a  copper  furnace  near  Osden,  was 
succeeded  by  the  Independent  Smeltmg  Company,  which  bou^t 
ores  for  a  time.     It  is  claimed  that  a  discrimination  in  freight  rates 
for  the  haul  from  copper  camps  in  the  vicinity  of  Salt  Lake  City 
brought  business  to  a  close.    The  plant  closed  in  April,  1909.     Near 
the  end  of  1908  a  new  concern,  known  as  the  ''International  Smelt- 
ing Companv,''  entered  the  Utah  field  and  took  possession  of  the 
smelter  site  located  by  the  Utah  Consohdated  on  the  west  side  of  the 
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Oquirrh  Range,  west  from  Bingham,  near  Tooele.  It  is  reported 
that  the  new  plant  will  be  constructed  to  treat  copper  ores  only  and 
will  have  a  capacity  at  starting  of  about  1,600  tons  of  ore  daily.  Ex- 
cept for  the  completion  of  the  two  large  concentrating  mills  at  Gar- 
field and  the  work  on  the  Ohio  Copper  mill,  near  Bingham,  on  the 
dry  concentrator  of  the  Graselli  Chemical  Company,  near  Park  City, 
and  on  a  50-ton  concentrator  in  Columbia  distnct,  of  Tooele  County, 
no  other  plants  of  importance  were  erected.  Railroad  construction 
on  the  narrow-gage  line  was  completed  in  the  Tintic  district  and  put 
in  operation  between  the  various  mines  and  the  smelter. 

Dividends  aggregating  $5,530,216  were  paid  by  12  producers  in 
1908.  Seven  of  the  producers  were  properties  in  the  Tmtic  district, 
3  were  in  Bingham  district,  1  inParkCity,  and  1  at  Fish  Springs,  in  Juab 
County.  Utah  has  27  counties  from  20  of  which  mine  operators 
reported  production  of  metal  in  1908.  Forty  mining  districts  have 
a  production  credited  to  them  for  1908.  Later  in  this  report  a  brief 
review  is  given  of  each  of  the  productive  counties  and  districts. 

In  the  following  tables  is  shown  the  output  of  gold,  silver,  copper, 
lead,  and  zinc  for  the  year  1908,  by  coimties: 


Mine  production  of  gold^ 

silvery  copper^  lead, 

and  zinc  \ 

in    Utah 

in  1908, 

hy  counties. 

County. 

Gold. 

SUver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Beaver.  Emery,  Iron,  Piute, 
and  Sevier 

Fine  ounces. 
6,514.13 

149.77 

440.60 
68,679.17 
60,872.63 

5,083.34 
41,969.96 

5,344.91 

1134,659 

3,096 

9,110 

1,213,006 

1,258,349 

105,082 

867,596 

110,480 

Fineounces. 
164,386 

8,689 

674 
2,748,289 
1,125,209 
2,463,735 
378,373 
1,561,983 

$87,125 

4,605 

367 

1,456,593 

596,361 

1,305,779 

200,638 

827,851 

Pounds. 
5,707,217 

2,306,681 

799 

6,704,360 

71,487,903 

541,061 

1,067,292 

29;490 

1763,363 

304,350 

106 

Boxelder,  Cache,  Morgan,  and 
Washington 

Garfield,   Grand,  San  Juan, 
and  Uinta 

Juab 

782,976 

9,436,403 

71,420 

140,883 

3,804 

Salt  Lake 

Sunnnit  and  Wft<?atch,  - . 

Tooele 

Utah 

179,054.60 

3,701,387 

8,451,338 

4,479,200 

86,843,812 

11,463,388 

County. 

Lead. 

Zinc 

Total  value. 

Quantity. 

Value. 

Quantity. 

Value. 

Beaver,  Emery,  Iron,  Piute,  and 
Sevier 

Pounds. 
3,103,950 

43,140 

1130,366 
.1,812 

Pounds. 
54,902 

12,580 

11,108,063 

313,863 

9,673 
3,788,966 
11,953,615 
2,978,518 
1,563,424 
1,725,249 

Boxelder,     Cache,     Morgan,     and 
Washington 

Garfield,    Grand,    San    Juan,    and 
Uinta 

Juab 

8,723,350 
15,773,844 
34,051,699 

8,438,295 
18,643,220 

366,381 
662,502 
1,430,171 
354,408 
783,015 

Salt  Lake 

Summit  and  Wasatch 

1,405,652 

66,066 

Tooele 

Utah 

88,777,498 

3,728,655 

1,460,554 

68,646 

23,441,280 

652 
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Tonnage  of  on  sold  or  treaJUd^  nuwher  of  producing  nwMV,  andUnOf  qfon»  m  UHA  m 

19€7  and  1908,  hy  dnmtiei. 


Ooonty. 

OreaoMortieated 
(abort  tons). 

Nmnber  of 
daepmiiiMpro- 

▲vcofi  total 
valoB  per  ton. 

^s5K? 

1008. 

InoreMe(+) 

orde- 
orea8e(-). 

1907. 

1908. 

1907. 

1908. 

-. 

1808. 

Beaver,  Bmerv,  Inm,  Pi- 

244,377 

16,370 

6 

142,686 

2,607,037 

142,331 

33,337 

-  46,802 

-  8,664 

206 

-  00,848 

28 
10 

3 

41 

16 
17 
10 

28 
U 

2 

87 

«r 

U 

m 
11 

OBuOa 
88.20 

Its 

8.84 
17.68 

6.40 
86.88 

•188 
10.17 

>i8 

4.08 
81.78 

8i.a 

SLU 

13.98 

10.07 

1.08 

S:S 

mm 

80j8t 

Boxeider,  Cache,  Moigan, 
and  Washington 

.47 

Oarfleld,  Grand,  San  Juan, 
and  Uinta 

84.80 

Juab 

1&78 

Bait  Lake 

.88 

Summit  and  Waaatcb 

Tooele 

8l8I 
2.10 

Utah ... 

98.12 

3,668,067 

+    080,261 

166 

170 

11.87 

8.40 

4.88 

a.98 

Tonnage  of  ore  to  gold  and  silver  mills  and  concentrating  mUh,  lotA  ammaU  of  qM  and 
silver  contained  in  bullion  produced  in  Utah  in  1908,  bg  eounfMi. 


On  to  gold  and  ribrer  maiiL 

Ontooon- 

Comity. 

Quantity. 

QoUta 
balUoD. 

sum  IB 

i8ftorfloM. 

21,4U 

67 

•^s 

"*?5 

SU,447 

Boxelder,  Cacbe,  Morean,  and  Washington 

Garfield,  Grand,'  San  7uah,  and  Uinta." 

Juab 

70 

66 

2,830 

Salt  Lake  

2,166,064 

Summit  and  Wasatch 

106,200 

Tooele 

292,297 

861,802 

76 

44,708 
6,200 

Utah 

313,845 

050,244 

18,662 

2,822,714 

Mine  production  of  gold ^  silver^  and  associated  metals  from  Utah  concentrates  in  1908,  hg 

counties. 


County. 

Quantity. 

Gold. 

Silver. 

Copper. 

Lead. 

ZlDC 

Total 
▼aloe. 

Beaver,  Emery,  Iron, 
Piute,  and  Sevier 

Short  tons. 
21,897 

Fine 
ounces. 
1,577.09 

Fine 

ounces. 

29,338 

Pounds, 
4,403,486 

11,882 

/Vwwlt. 

8641,780 

Boxelder,  Cache,  Mor- 
gan, ana  Washington. 

Garfield,    Grand,    San 
Juan,  and  Uinta 

Juab 

1 

Salt  Lake 

IH.iis  1    i7,35i.35 

28.214         1,8(».68 

18.2()3  '          102.09 

1,565  1         281.86 

267,371 

718,772 

223.859 

34,243 

49,21*6,073 
169.337 
948,286 

5.346,161 

14,801,886 

3,007,834 

090,114 

\\mim 

7,81,600 

872,258 
66:661 

Summit  and  Wasatch. . 
Tooele 

Utah 

184,052 

21,18L07 

1,273,583 

54,828,062 

24,247,816 

1,406,662 

0,484,881 
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Mine  prodiLctioii  of  goldy  silvery  copper ^  lead,  arid  zinc  from  UtaJi  crude  ore  shipped  to 
smelters  in  1908 ^  by  counties. 


County. 

Crude 
ore. 

Gold. 

SUver. 

Copper. 

Lead. 

Zinc. 

Total 
value. 

Beaver,   Emery,  Iron, 
Piute,  and  Sevier 

Boxelder,  Cache,  Mor- 
gan, and  Washington. 

Short  tons. 
11,404 

16,303 

6 
142,515 
542,441 
34.095 
12,197 
27,077 

Fine 
ounces. 
67&49 

136.84 

Fine 
ounces. 
121,862 

5,223 

611 
2,745,450 

848,986 
1,744,963 

153,748 
1,527,740 

Pounds. 
1,213,136 

2,305,681 

799 

5,704,360 

22,207,863 

371,724 

115,241 

29,499 

Pounds. 
3,075,730 

43,140 

Pounds. 
54,902 

$370,506 
311,769 

Garfield,    Grand,    San 
Juan,  and  Uinta  .    - . 

430 

Juab 

58,676.47 
43,352.63 

3,214.66 
172.98 

5,063.05 

8,723,350 
10,426,681 
19,159,864 

5,412,236 
17,653,106 

3,787,395 

Salt  Lake 

4,715,500 

Summit  and  Wasatch . . 

1,845,064 

Tooele 

327.587 

Utah 

1,659,688 

786,038 

111,295.12 

7,148,583 

31,948,303 

64,494,107 

54,902 

13,017,931 

Number  of  mines  classified  by  chief  products 

in  Utah  in 

1908y 

by  counties. 

HlBifl 

nepoft- 

ing 
product 

Oold 
plaiTer 
mlnfa* 

hy- 
draulic. 

Deep 

mines. 

Coonty- 

Gold. 

Sil- 
ver- 

and 
sil- 
ver. 

Gold, 
all- 

sad 
oop- 
pet. 

Gold, 
sH- 
ver^ 
cop- 
pen 

d. 

Gold, 
siU 

and 
lead. 

Sil- 
ver 
and 
Jea/J, 

Sil- 
ver, 
lead, 
and 
sine. 

Bearer,    Emery,    Iron,    Ptute, 
and  aevif f ^ . , . , ,  ^ ^  ^ , 

38 
11 
B 

tr 

11 
33 
11 



1 

6 

a 

3 

5 

2 
4 

7 

14 

5 

1 

1 
2 

1 

Botflder,  Cache^  Moi^ganj  and 
Washington., . ,....., 

<larflcld,  Grand,  Son  Juan,  and 
Ulnia 

0 

Juab --,,,„, 

1 

15 
11 

T 

I 

4 

4 

Bait  Lake... 

RiimcT^lit  and  WuMtch 

—3^ 

% 

Tooele .*.4..**  *  +  ..  ....^  . 

1 

% 

...... 

Utah .„ 

176 

e 

1 

I 

IS 

21 

U 

33 

D 

^ 

a  One  reported  zinc  also. 


PRODUCTION  BY  COUNTIES. 


BEAVER   COUNTY. 

The  total  production  of  gold,  silver,  copper,  lead,  and  zinc  in 
Beaver  County  in  1908,  was  valued  at  $1,012,319.  With  the  exception 
of  copper,  all  the  other  metals — gold,  silver,  lead,  and  zinc — made 
heavy  decreases,  and  the  total  value  was  but  half  of  that  in  1907. 
The  Cactus  mine  continued  to  be  the  only  large  producer  of  copper 
in  the  county,  and  made  about  its  usual  annual  output.  Greater 
activity  in  the  Star  districts  and  the  exploration  of  some  old  lead 

I)roperties,  from  which  shipments  were  made,  did  much  to  keep  the 
ead  product  in  1908  from  decreasing  more  than  a  third  in  quantity  of 
that  produced  in  1907.  A  plan  to  put  the  Majestic  lead  and  copper 
smelter  at  Milford  in  operation  again  failed,  as  it  did  in  1907.  Tnere 
is  some  doubt  as  to  the  feasibility  of  making  it  a  custom  plant  when 
freight  rates  and  the  price  of  fuel  are  considered. 
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Bradshaw  district. — ^The  Cave  and  Sununit  daiim  are  bemff  dc^ 
Teloped.  Some  oxidized  iron  ore,  containing  lead,  gold,  and  auTfr. 
was  shipped  from  the  latter  property  in  19w.  The  lanoaen  worldiu; 
in  the  Cave  mine  will  b^in  shipping  early  in  1909.  At  the  Ilrck. 
work  was  continued  in  the  development  of  a  new  ore  body,  vUrh 
furnished  an  iron  ore  that  averaged  per  ton  about  1  ounce  of  fi>>M 
and  12  ounces  of  silver  and  contained  15  per  cent  lead.  The  ship- 
ments in  1908  held  well  up  to  those  inade  m  1907. 

Lincoln  district. — ^A  shipment  of  silver-lead  ore  was  made  from 
the  Harriet  claims;  also  some  lead  sulphide  ore  came  from  the  Lin- 
coln mine. 

Newton  district. — From  the  Rob  Roy  property  a  trial  shipment. 
consisting  of  high-grade  gold  quartz,  was  maae. 

Preuss  district. — Development  work  in  the  2,400-foot  tunnel  of  the 
Indian  Queen,  and  a  shipment  of  sulphide  ore  containing  flilver  ami 
lead  from  the  Galena  group,  constituted  the  activity  in  1908. 

San  Francisco  district. — ^This  district,  which  nas  the  camps  of 
Frisco  and  Newhouse  in  its  boundaries,  had  an  output  valued  at 
$918,361  in  «>ld,  silver^  copper,  and  lead.  The  twoj>rincipal  pro- 
ducers were  the  Horn  Silver  ana  the  Cactus  mines.  Tne  p|rodurti<>n 
of  the  Horn  Silver  was  about  half  of  that  made  in  1907.  The  annuil 
statement  to  stockholders  reported  the  shipment  of  4,287  tons  i4 
lead  carbonate  ore  and  of  103  tons  of  copper  ore.  The  total  metal 
content  consisteci  of  1,873,326  pounds  of  lead,  27.658  pounds  ci  copper p 
69,631  ounces  of  silver,  and  185.48  ounces  of  gold.  Zinc  ore  ws» 
not  shipped,  except  a  trial  lot  of  24  tons,  which  contained  13.061 
pounds  of  that  metal.  A  number  of  experimental  tests  were  made 
Dv  the  company  at  plants  in  Salt  Lake,  Denver,  and  Texas  on  the 
low-jjrado  oros:  tlioso  tests  wore  successful,  but  there  remains  ilie 
inootin<;  of  conditions  under  wliich  the  mill  must  be  onerattNi  a: 
Frisco.  Tlie  Cactus  mine,  operated  by  the  Xewhouse  Min«>s»  hik: 
Smelter  Corporation,  furnislied  al)out  800  tons  daily  of  Kiw-jTra*:?- 
monzonite  ore  to  the  concentrating  mill  and  a  high-grade  sulplii*:*- 
copper  ore  to  the  (iarfield  smeher.  In  the  annual  report  of  the  c^r- 
poratit»n  for  tlie  year  endin*;  June  .SO,  1<H)8,  the  following  statonit^iit* 
are  nnule:  The  company  owns  12  patented  claims,  wliich  contain  J"l 
acres  4»f  mineral  lan<ls,  and  other  property,  including  the  Wah  Wah 
sprinjxs  and  \vat(»r  jjystem  comprising  7,8S2  acres.  Tlie  WhIi  Wah 
sprin^rs  furnisli  a  constant  water  supply  of  about  1,200  gallons  p/r 
minute.  whi<'U  is  coUected  in  a  reservoir  and  conveyed  T>y  irmviiv 
to  the  mill  at  Newhouse.  The  niine  is  openeii  by  a  main  shaft  r**'* 
feet  deci).  from  which  are  exlemUMl  (>  levels,  apuroximately  \\H^  fi"»! 
apart ;  llie  sixth  level  connects  with  tlie  surface  Dy  means  of  a  cniv- 
ciit  tunnel  (kOU)  feet  lon^,  throuf^h  which  all  ore  is  passc<i  tt»  t!.t' 
crusht^r  houx*.  Below  the  ()(K)-foot  or  adit  level  is  an  incline  >hafi 
followinir  tlie  dip  of  the  vein  sunk  to  a  depth  of  316  fi»et,  fnnu  uhi.  :i 
are  opened  the  scv<»nth,  ei;j:hth,  and  ninth  levels.  Tlie  deveK»pment 
shows  ori'  from  the  surface  to  a  depth  of  1U6  feet.  Tlie  prinnpal 
ore  body  cxti'uds  for  a  Icnjrth  of  7(M)  ftvt  at  the  surface  and  vari**^ 
in  width  frnin  \h)  t(»  174  feet ;  a  sec(»nd  ore  binly  has  been  opem^l  for 
no  f.rt.  and  ^hows  a  width  of  KM)  feet.  A'total  of  176.760  loit* 
of  ore  wt're  mined,  of  which  all  but  10.014  t4»ns  was  milling  ore.  Hie 
mill  nnnhned  P.».;{ii7  tons  of  <-oncentrate.  A  total  of  7.244.17'.* 
pounds  of  copper,  1,721  ounces  of  gold,  and  38,595  ouiioes  of  ^ver 
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were  produced.  The  copper  production  cost  7.05  cents  per  pound. 
The  total  cost,  including  freight,  smelting,  and  refining,  was  10.50 
cents  per  pound. 

Northeast  of  Newhouse  a  company  developing  the  Golden  Reef 
group  reported  an  important  body  of  ffalena  in  shale  at  a  contact 
with  porphyry  in  the  tunnel  2,300  feet  long  driven  on  a  gold  quartz 
vein.  This  find  is  said  to  be  on  the  north-south  contact,  6  miles  due 
north  of  the  Horn  Silver  mine,  and  is  creating  considerable  interest. 
West  of  the  Horn  Silver  mine  the  King  David  Mining  Company 
bought  a  large  acreage  in  the  limestone  area  on  the  Grampian  Moun- 
tain. A  shaft  has  been  sunk  to  a  depth  of  about  300  feet  on  a  claim 
adjoining  the  Horn  Silver.  Next  to  these  holdings  are  the  claims 
of  the  Peacock  Company  in  limestone,  with  a  shaft  150  feet  deep 
and  a  tunnel,  which  passed  through  stringers  of  lead  sulphide  and 
carbonate,  with  molybdate  of  lead  associated.  Considerable  copper 
ore  of  low  grade  has  also  been  found.  The  Cupric  group,  taking  in 
the  Washington  claim,  one  of  the  oldest  patents  in  the  district,  is 
developed  with  a  shaft  over  300  feet  deep.  Adjoining  the  Horn 
Silver  on  the  south  is  the  Lulu,  where  work  was  discontinued  in  1907 
and  taken  uj)  again  in  Septemoer,  1908.  The  shaft  is  sunk  650  feet, 
which  is  equivalent  to  the  Horn  Silver  700  foot  level.  Drifting  has 
been  commenced  to  reach  a  point  under  the  ore  found  in  the  winze 
on  the  400-foot  level. 

The  Frisco  Contact  property  was  closed  down  the  entire  year.  To 
the  northeast  of  this  property  the  Beaver  Carbonate  mine  was  opened 
up  in  1908  after  vears  of  idleness.  The  new  shaft  is  700  feet  deep,  and 
in  December  drifting  from  that  level  opened  up  a  shoot  of  ore  contain- 
ing silver-bearing  galena  and  said  to  be  75  feet  long  and  20  feet  wide. 
Work  on  the  old  tailings  dump  was  begun  bjr  the  Utah  Mining  and 
Leasing  Company,  which  is  erecting  a  small  mill.  The  Imperial  mine 
in  Lober  Gulch,  west  of  Frisco,  was  idle  during  1908. 

Star  district, — ^Two  districts.  Known  locally  as  the  North  Star  and  the 
South  Star,  are  situated  southwest  of  Milford.  Several  old  properties 
have  developed  into  steady  shippers  of  lead  carbonate  and  sulphide 
ore  during  1908.  The  Moscow  mine  has  been  the  heaviest  producer 
of  lead  ores  to  Salt  Lake  and  of  zinc  ore  to  plants  outside  of  Utah. 
A  working  shaft  on  this  mine  is  sunk  about  500  feet,  at  which  level 
drifting  encountered  the  ore  body  opened  in  the  old  workings  in  the 
upper  levels.  The  Red  Warrior  claim,  operated  by  a  new  company, 
is  an  old  property,  having  been  worked  to  a  depth  of  200  feet.  The 
ore  mined  is  an  oxidized  lead-silver  product  carrying  an  excess  of  iron 
and  considerable  lime.  Development  work  was  performed  and  some 
ore  was  shipped  from  otherproperties,  including  the  Talisman,  Cedar, 
Lydia,  Hoosier  Boy,  Big  Gentile,  Progressive,  Admiral  Dewey,  and 
Hub  claims. 

BOXELDEB  COUNTY. 

Lucin  district. — Several  small  shipments  were  made  from  this 
district,  besides  those  made  regularly  from  April  to  the  close  of  1908  by 
the  Salt  Lake  Copper  Company,  operating  the  Copper  Mountain 
mine.  The  property  is  reacted  from  Tecoma,  Nev.,  Iby  8  miles  of 
wagon  road.  Ore  is  handled  by  a  Leschen  aerial  tram  from  the  mine 
to  a  spur  of  the  Southern  Pacific  Railroad,  and  under  a  favorable  con- 
tract with  the  Garfield  smelter  all  the  product  went  to  those  furnaces 
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in  1908.  The'' mine  is  opened  by  numerous  drifts,  wmses,  etc, 
ag^egating  12,000  feet  of  work,  part  of  which  has  now  been  sloped. 

rark  VMey  district. — Operators  of  the  Susannah  iwoperty  made  a 
number  of  shipments  of  rich  gold  and  silver  ore  to  the  smelters;  bat 
as  the  ore  will  yield  its  gold  and  silver  and  small  quantities  of  lead  and 
iron  by  amalgamation  and  concentration,  a  plant  is  being  erected  to 
be  equipped  with  a  10-foot  Lane  miU  and  Finder  concentrator. 
Oasolme  will  be  used  for  fuel.  Mining  is  carried  on  through  a  220^oot 
tunnel  and  by  an  incline  shaft  60  feet  deep^  which  reaches  %  depth  of 
120  feet  from  the  surface.  The  Century  nune  is  beiDff  developea,  but 
there  were  no  shipments  of  consequence  in  1908.  The  mill  was  used 
in  testing  some  ore  produced  bv  a  neighboring  property. 

Sierra  Madre  district, — Development  of  the  propertaes  in  this  dis- 
trict continued  with  unabated  activity.  The  veins  thus  far  opened 
up  are  said  to  be  large  and  well  defined,  but  the  ore  is  of  low  grade, 
consisting  of  copper  and  leadnsilver  minerals.  A  tramway  has  been 
constructed  by  one  of  the  companies,  which  uses  it  at  present  for 
handling  supplies.  Preparations  were  made  at  the  EUloraoo  property 
to  begin  work  early  in  1909. 

CACHE  OOUNTT. 

La  FUUa  district. — South  of  Paradise,  in  this  county,  developnient 
of  mining  property  has  been  carried  on  for  severalyeais^and  a  little 
ore  was  taken  out  for  shipment.  During  1908  the  ^ver  JSjng,  a  lead 
property,  produced  some  ore  which  was  shipped  to  a  smelter  near 
oalt  Lake. 

QABFIELD   COUNTY, 

Colorado  River  or  White  Canyon  district. — A  number  of  placer 
operations  produced  a  little  gold  from  the  gravels  up  and  down  the 
river  from  llite.  The  Good  Ilope  Placer  (x)mpany  nolds  option  on 
the  Tickaboo  Bar,  and  was  said  to  be  preparing  the  wagon  road  above 
Hite  for  the  purpose  of  bringing  in  a  dredge  in  1909.  Tlie  California 
Bar,  Big  Four,  Olympia,  and  Red  Canyon  placers  produced  some  gold 
in  1908. 

GRAND   COUNTY. 

Grand  River  district, — In  the  vicinity  of  Professor  Vallev,  near 
Grand  River,  the  Mountaineer  Placer  Mming  Company  was  develop- 
ing and  preparing  the  Red  Hills  and  Island  Bar  placers  for  production. 
It  has  a  sluicing  plant  installed,  which  is  reported  to  handle  3  yards 
of  gravel  per  hour. 

La  Sal  district, — The  Blue  Chief  Company  operatiuj^  the  Blue  Jay 
property,  made  one  shipment  of  copper  ore  contaming  suver.  Develop- 
ments were  made  on  the  Clark,  Clarendon,  Finley,  Hi^h  Ore,  and 
Boston  and  Utah  proj)erties.  The  Wilson  Mesa,  which  covers  an 
area  1,200  feet  wide  and  3  miles  lon^,  consisting  or  knoUs  and  ridges, 
is  remarkable  in  its  production  of  gold  found  within  certain  boundar 
ries,  probably  from  the  disintegration  of  the  porphyry  found  within 
the  area.  Several  operators  reported  gold  recovered  by  sluicing 
methods.     The  average  fineness  of  the  gold  is  0.867. 
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IRON   COUNTY. 

Near  Gold  Springs,  the  Jennie  Gold  Mining  Company,  whose  plant 
is  a  cyanide  mm  with  Nissen  stamps,  operated  in  1908  and  produced 
gold  and  silver  bullion.  In  fineness  the  bullion  ranged  from  0.687  to 
0.526  in  silver  and  from  0.274  to  0.385  in  gold.  The  Jennie  Company 
has  been  retarded  in  its  operations  on  account  of  the  excessive  cost  of 
fuel,  which  condition  will  be  remedied  by  an  electric  plant  using 

Kroducer  gas  as  fuel.  The  site  for  the  power  plant  is  situated  near 
[odena,  about  10  miles  southeast  of  the  mine.  Electric  power  will 
be  supplied  the  Jennie,  Uvada,  Independence,  and  SnowflaKe  proper- 
ties. The  Ophir  mine,  near  Stateline,  was  operated  by  lessees  who 
mined  some  gold  and  silver  ore  during  the  latter  part  of  1908,  but 
owing  to  a  heavy  fall  of  snow  shipments  were  delayed.     The  Holt 

Eroperty,  operated  by  the  Escalante  Mining  Company,  was  reported  as 
aving  encountered  at  water  level  ore  containing  gold,  silver,  and  lead. 

JUAB   COUNTY. 

Fish  Springs  district, — Lead  and  silver  ore  continues  to  be  the 
largest  resource  of  the  district,  produced  chiefly  by  the  Utah  mine, 
from  which  was  shipped  a  larger  and  richer  tonnage  than  in  1907. 
Shipments  were  also  made  from  the  Carnation  No.  1  property,  which 
is  developed  by  a  shaft  200  feet  deep  and  drifts.  The  wort  in  1908 
was  principally  to  develop  the  claim,  and  no  ore  was  taken  from 
below  the  100-foot  level. 

Mount  Nebo  district. — At  the  Eva  mine  the  300-foot  level  was 
extended  for  a  distance  of  100  feet,  and  ore  was  shipped  assaying  25 
per  cent  of  lead  and  20  ounces  of  silver  per  ton.  The  wagon  road  from 
the  railway  has  been  completed  to  within  1^  nules  of  the  mine. 

Tirvtic  district — The  following  table  shows  the  metallic  produc- 
tion of  the  Tintic  district  in  1907  and  1908: 

Mine  production  of  goldy  silvery  and  associated  metals  in  the  Tintic  district^  Juab,  and 
Utah  counties  J  Utah,  in  1907  and  1908,  with  increases  and  decreases. 


Metal. 

1907. 

1906. 

Increase  (+)  or  de- 
crease (-). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  oiincea. . 

Silver do 

Copoer pounds. . 

113,065.44 
4,949.082 
7,755,831 

33,019.242 

12,337,270 
3.266,393 
1,551,166 
1,750,019 

63,248.68 

4,118,440 

5,707,786 

25,045,882 

11,307.464 

2,182,773 

753.427 

1,051,927 

-49,816.86 
-    830,642 
-2.048.045 
-7,973,360 

-11.029,806 

-  1.083,620 

-  797,739 

-  698,092 

8,904,848 

5,295,591 

-  3,609,257 

This  district  extends  into  both  Juab  and  Utah  counties.  The 
most  important  area,  with  35  producers,  lies  in  Juab  County ;  and 
that  portion  in  Utah  County  has  7  producers,  there  being  a  total  of 
42  producers  reporting  in  1908,  or  2  more  than  in  1907.  The  metal 
output  decreased  in  value  from  $8,904,848  in  1907  to  $5,295,591  in 
1908;  the  tonnage  of  ore  mined  from  278,504  tons  to  172,582  tons; 
and  the  average  value  per  ton  from  $31.97  to  $30.70.  With  the 
exception  of  6,260  tons  of  ore,  valued  at  $65,561,  for  values  saved 
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and  the  concentrates  produced  at  the  mills,  the  production  was 
166,252  tons  of  crude  ore  shipped  to  smelters  containing  62,964.02 
ounces  of  gold,  4,081,358  ounces  "of  silver,  5,707,786  pounds  of  copper, 
24,055,768  pounds  of  lead,  and  valued  at  $5,228,473,  an  average 
value  of  $31.45  per  ton.  Lead  concentrates,  lar^ly  carbonates, 
were  produced  at  two  mills.  The  total  tonnagre  of  the  district  was 
divided  according  to  metallic  content  into  3,021  tons  of  dry  or 
siliceous  ore,  carrving  gold  and  silver;  111,194  tons  of  copper  ore, 
generally  with  high  values  in  gold  and  silver;  58,343  tons  of  lead  ore, 
with  gold  and  silver;  and  24  tons  of  copper-lead  ore.  No  zinc  ore 
was  reported.  In  1908  the  copper  ores  shipped  rei)resented  about 
two-thirds  of  the  ore  produced  in  the  district,  and  yielded  about  85 
per  cent  of  the  gold  and  45  per  cent  of  the  silver;  tne  lead  ores,  in 
tonnage  and  yield  of  gold  and  silver,  largely  made  up  the  remainder. 
The  principal  ore  bodies  are  found  in  the  sedimentaiy  rocks  in  four 
fracture  zones,  named  from  west  to  east  according  to  the  oldest  or 
principal  mine,  the  Eureka,  Mammoth,  Godiva,  and  Colorado  zones, 
their  general  direction  coursing  north-south. 

In  1908  there  were  35  operators  reporting  production  of  ore  from  the 
first  tlu'ee  zones  (including  those  working  in  the  igneous  rocks).  The 
output  averaged  per  ton  0.414  ounce  or  gold,  18.51  oimces  of  silver, 
2.01  per  cent  of  copper,  and  2.75  per  cent  of  lead.  Figures  of  an 
earlier  output  of  the  same  region,  about  1897,*  give  an  average  per 
ton  in  240,000  tons  (with  copper  and  lead  estimated)  of  0.136  ounce 
of  gold,  52.44  ounces  of  silver,  0.56  per  cent  of  copper,  and  13.5 
per  cent  of  lead.  This  average,  compared  with  that  of  1908,  shoal's 
m  the  present  period  of  production  tnat  the  gold  and  copper  have 
increased  and  the  silver  and  lead  have  decreased.  DiflFerences  in 
the  averat^(ss  may  ho.  largely  accounted  for  by  the  greater  tomiage 
of  ore  mined  without  sortintj,  as  was  the  practice  of  many  producers 
in  earlier  clays.  On  the  Colorado  zone  ore  averages  are  higher  and 
resemble  the  earlier  output  of  the  other  three  zones.  In  tonnage 
and  yield  of  gold,  silver,  and  copper,  the  Eureka  zone  exceeded  all 
the  ot  hers,  but  the  Colorado  zone,  with  about  one-sixth  of  the  tonnage, 
yielded  the  greatest  (juaiitity  of  lead  and  over  four  times  as  much 
silver  per  ton  of  ore. 

Five  mines  of  tlie  Eureka  zone  shipped  to  smelters  siliceous,  copper, 
and  lead  ore  in  19()S,  amounting  in  quantity  to  119,809  tons  ami 
yi(^I(Iing  an  average  of  0.441  ounce  of  gold,  17.35  ounces  of  silver,  2.39 
per  cent  of  copper,  and  1.80  per  cent  of  lead,  with  a  total  value  of 
$2().13  per  ton. 

In  tlie  Gemini  mine  water  was  encoimtered  at  1,700  feet  and  is 
being  pumped  out  at  t!ie  rate  of  300  gallons  per  minute.  These  are 
the  (leej)est  workings  in  the  district,  the  collar  of  the  shaft  being  much 
lower  than  many  of  tlie  others.  The  ore  of  the  deeper  levels  is  richer 
in  copper  tlum  that  found  alcove.  The  Centennial  Eureka  mine 
viehh'd  1  rj.Soo  tons  of  siliceous,  copper,  gold,  and  silver  ore  contain- 
ing a  small  perc(*ntage  of  lead.  The  output  of  1908  was  an  increase 
of  7.039  tons  over  that  reported  for  1907.  When  the  company 
furnac(\s  at  Bingham  »hinction  were  closed  in  1908,  the  ore  was  shippeii 
to  other  smelters  in    Ctah  and  California.     Prospecting  has   oeen 

a  Tower  iiml  Smith.  (^.eoloKv  nii'l  mining  industry-  of  the  Tintic  district,  Utah:  Nineteenth  Ann.  Rept., 
U.  S.  Geol.  Survey,  pt.  3, 1W7-190S,  p.  tiS7. 
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fully  kept  up  in  the  property,  and  new  ore  bodies  have  been  opened. 
Those  on  the  lowest  levels  are  stated  by  the  company  to  be  as  large 
and  as  rich  as  the  ores  heretofore  mined.*  The  main  shaft  was 
sunk  to  the  2,000-foot  level  in  1908,  which  is  2,300  feet  below  the 
collar  of  the  shaft.  At  th6  bottom  of  the  shaft,  which  is  in  porphyry, 
water  was  encountered,  but  not  in  quantities  to  be  troublesome. 
The  2,100-foot  leVel  of  this  property  is  about  on  a  level  with  the 
1,700-foot  level  of  the  Gemini  nune.  In  1908  control  of  the  Bullion 
Beck  and  Champion  mines  was  bought  by  the  United  States  Mining 
Company,  which  is  developing  this  property  from  the  Centennial 
EureKa  workings;  but  shipments  of  ore  were  continued  by  the  lessees 
of  the  Bullion  JBeck.  The  Eureka  Hill  property  continued  to  pro- 
duce ore,  partly  by  lessees  and  partly  by  company  operations,  from 
near  the  surface,  and  the  ore  was  furnished  the  smelters  for  its  silica. 
It  is  reported  that  the  siliceous  ore  contains  from  $3  to  $10  in  gold 
and  silver.  Some  silver  bullion  resulted  from  a  clean  up  of  the  old 
Eureka  mill,,  which  is  soon  to  be  dismantled.  The  Opex  property, 
located  on  the  Eureka  zone,  was  nearly  2,000  feet  deep  in  limestone 
with  a  3-compartment  shaft.  Drifts  have  been  driven  north  and 
south  from  the  shaft  on  the  1,300-foot  level.  In  the  workings  of  the 
Emerald  property  a  porphyry  dike,  4  feet  wide  and  striking  north- 
south,  was  encountered  on  the  1,100-foot  level.  A  drift  is  being 
extended  along  this  dike  to  the  north.  No  ore  has  been  shipped 
from  either  property.  The  operators  of  the  King  William  claim 
began  development  in  October  through  the  workings  of  the  Eagle 
and  Blue  Bell  property,  which  adjoins  on  the  north. 

Seven  mines  of  the  Mammoth  zone  produced  a  total  of  13,687  tons 
of  siliceous,  copper,  and  oxidized  iron  ore,  containing  an  average  of 
0.343  ounce  of  ffold,  23.25  ounces  of  silver,  1.71  per  cent  of  copper,  and 
4  per  cent  of  lead,  and  an  average  value  of  $27.28  per  ton.  The 
Mammoth  mine  is  2,360  feet  deep,  a  370-foot  winze  extending  from 
the  2,260-foot  level,  making  the  deepest  workings  of  the  property 
2,630  feet.  Regular  shipments  of  copper  ore  were  made  in  1908  to 
tne  Garfield  smelter  and  of  lead  ore  to  Bingham  Junction.  The 
Lower  Mammoth  mine  continued  supplying  ore  in  1908  to  the  Tintic 
smelter  until  that  establishment  closed  for  repairs.  At  the  Grand 
Central  and  Victoria  properties  development  work  has  been  actively 
kept  up,  but  shipments  of  ore  were  curtailed  on  account  of  metal 
prices.  Development  work  was  performed  mainly  on  the  1,800-foot 
and  2,000-foot  levels  of  the  Grand  Central.  Lessees  operated  the 
Eagle  and  Blue  Bell  mine,  shipping  a  siliceous  copper  ore  to  the 
Garfield  smelter.  The  Little  Chier  claim  was  developed  by  the  Ameri- 
can Mines  Syndicate  Company.  The  Black  Jack  Consohdated  Com- 
pany, which  took  in  the  Star  Consolidated  properties,  has  about 
completed  its  2,100-foot  tunnel,  through  which  it  will  handle  the  ore, 
thus  placing  the  ore  upon  the  cars  without  a  wagon  haul.  The 
Opohonga  will  probably  have  a  production  in  1909.  It  is  possible 
to  work  this  property  through  the  Black  Jack  mine,  which  adjoins 
on  the  west. 

The  Godiva  ore  zone  yielded  mainly  lead  ore,  consisting  largelv  of 
sulphides,  but  some  copper  ore  containing  no  lead  was  produced  by 
2  companies.     The  copper  ore  averaged  in  copper  12.05  per  cent 

a  Third  Anniial  Report  of  the  United  States  Smelting  and  Refining  Company,  1908. 
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and  in  BQver  3.8  ounces  per  ton.    The  total  quantity  of  ore  i 

to  19,700  tons,  produced  from  8  properties  and  containing  an  •▼erags 

per  ton  of  0.101  ounce  of  gold,  18.23  ounces  of  sihrer,  0^1  per  e»l 


vein  and  doing  some  prospecting^  on  the  600-foot  and  600-foot  levebw 
A  new  company  has  been  onzanized,  known  as  the  ''Plutus  Consoli- 
dated/' which  took  in  the  Tetro  property.  Some  ore  waa  ahipped 
from  the  latter  in  1908.    In  1903-4  the  operators  of  the  Plutua  cfaimi 
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deep,  is  being  deepened.  The  operators  of  the  May  Day  mine  com- 
menced shipments  of  lead  ore  in  April,  continuing  the  remainder  of 
the  Tear.  In  the  Uncle  Sam  mine  tberewas  opened  up  a  veiy  rirh 
ore  body,  which  consisted  laigely  of  galena.  At  the  Victor  unI  the 
Carisa  properties  development  work  on  the  800-foot  level  promised 
to  have  an  important  bearing  on  the  future  of  the  mines.  Lf—is 
in  1908  shipped  copper  ore  from  these  mines. 

Four  mines  on  the  Ciolorado  zone  were  productive  in  1908,  as  com- 
pared with  2  in  1907.  Shipments  consisted  laigely  of  lead  carbonate 
and  some  iron  ore  and  aggregated  18,226  tons,  which  contained  an 
average  of  0.198  ounce  orgola,  72.89  ounces  of  silver.  0.1  per  cent  of 
copper,  34.89  per  cent  of  lead,  and  an  averace  value  of  S72.20  per  ton. 
This  average  is  lower  than  it  would  have  Been  but  for  the  included 
production  of  oxidized  iron  ore.  The  Colorado  propertv,  which 
first  produced  in  1907,  continued  to  furnish  a  hiffli-graae  silver- 
bearing  lead  carlHmato.  Part  of  the  ore  was  treated  at  a  Salt  Lake 
Valley  smolter  until  the  Tintic  Smelting  Company  began  to  operato. 
The  territory  owned  by  the  Colorado  C\)mpany  is  extensive  and  the 
on^  Ihxly  large.     The  (leeiH»st  workings  are  not  over  370  feet,     hu- 

I>ortant  developments  on  the  Iron  Blossom  property  oocurre*!  the 
atter  part  of  lOOS  in  ojx^uing  up  some  low-grade  in>n  ore  on  the 
4(K)-foot  and  5(K)-foot  levels.  On  the  800-fiK)t  level  the  vein  rock 
is  n» ported  to  show  indications  of  copjier.  In  the  Sioux  pn>pi»rty 
earlnmate  lea<l  ore,  similar  to  that  found  in  the  Colorado,  its  neiglilxir. 
wtis  o{)ened  uj),  and  some  carloads  were  shipiM*d  to  Salt  Lake.  Its 
deei>est  workmgs  are  4(K)  feet  in  depth.  Tiie  Beck  Tunnel  miin* 
continued  its  output  of  lead  ore.  Its  deepest  level  is  now  1,(KK»  feet 
from  the  surface. 

The  igneous  rocks  in  this  district  have  always  been  productive  uf 
ores,  nearly  all  of  which  contain  lead  and  some  cop|)er,  with  gold  and 
silver.  Tfie  deejH»st  mine  workings  are  in  the  riiyolite  at  800  feel. 
S<mie  of  the  on'  is  sortc<l  to  hring  it  up  to  a  shipping  grade.  Therv 
wen»  1,141  tons  of  on\  mostly  sulnhide,  shipped  to  smelters  in  VM}s. 
The  averai^  of  the  ore  sliip|MMl  <ii(l  not  n'pres4*nt  the  grade  mincnl.  liS 
some  oxidized  iron  oiv  from  the  contact  denosits,  also  low-grade 
siliceous  on»s,  are  includcii  in  tlio  average,  whicn  follows:  Gold,  0.011 
ounce:  silver.  ir).;i7  ounces:  copi)er,  1.27  \yeT  cent;  lead,  4.23  per  cent; 
an  average  value  of  $15. SI  per  ton.  Tiie  water  in  the  Swansea  mine. 
h>cate<l  in  the  rhyolite,  has  been  lowered  below  the  800-foot  level. 
On  its  7()()-foot  level  north  and  south  of  the  shaft  some  ore  was  taken 
out  and  shipi>ed  to  the  Tintic  smelter.     The  water  pumped  from  the 
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mine  furnished  the  smelter  with  its  supply.  The  North  Clift  mine, 
which  has  a  shaft  400  feet  in  depth,  produced  from  the  125-foot 
level.  The  Bullock  property  has  a  shaft  150  feet  deep.  From  each 
property  lead  ore  was  shipped  in  1908.  Other  properties  producing 
m  1908  were  the  United  Sunbeam,  Laclede,  Homestake,  Showers, 
Shoebridge,  Silver  Park,  Undine,  Windridge,  and  Brooklyn. 

MORGAN   COUNTY. 

Argenta  district. — In  this  district  the  Carbonate  Hill  and  Lucky 
Boy  properties  were  developed  in  1908.  About  50  tons  of  lead  ore 
were  shipped  from  the  former  property. 

Morgan  district, — ^The  Chicago-Utah  and  the  Morgan  Crescent 
properties  were  operated,  and  some  copper  ore  was  reported  as 
shipped  from  one  of  the  claims. 

PIUTE   COUNTY. 

Gold  Mountain  district. — The  Annie  Laurie  mine  was  operated 
part  of  the  year,  and  some  ore  was  treated  in  its  cyanide  mill.  The 
property  went  into  the  possession  of  a  receiver,  and  the  mine  and 
mill  were  closed  in  August.  In  the  same  district  on  the  Sevier 
County  side  are  the  Sevier  mine  and  mill,  which  were  idle  during  1908. 

Ohio  district. — Lead  ore,  amounting  to  20  tons  in  quantity,  was 
shipped  from  the  district  to  the  smelters  near  Salt  Lake.  The  prop- 
erties being  developed  during  1908  were  the  Cascade,  the  Eldoraao 
(formerly  the  Standard),  the  Webster,  and  the  Sixteen  to  One. 

SALT  LAKE   COUNTY. 

Bi^  and  Little  Cottonwood  districts. — The  combined  output  of  these 
districts  produced  from  21  properties  in  1908  was  shipped  in  the 
form  of  crude  ore  and  concentrate  to  smelters  near  Salt  Lake.  The 
total  production,  valued  at  $101,061,  aggregated  5,866  tons.  Of 
this  output  about  three-tenths  was  concentrated  and  yielded  1,090 
tons  of  concentrate  containing  36.40  ounces  of  gold,  22,838  ounces 
of  silver,  88,064  pounds  of  copper,  and  223,921  pounds  of  lead,  a 
total  value  of  $33,885,  and  an  average  of  $31.09  per  ton.  The 
remainder  of  the  output  of  the  two  districts,  including  1  ton  of  old 
slag,  was  crude  ore  shipped  direct  to  smelters  and  aggregating  1,876 
tons,  which  contained  284.96  ounces  of  gold,  40,408  ounces  of  silver, 
181,248poundsof  copper,  379,919  pounds  of  lead,  with  a  total  value  of 
867,176,  or  an  average  per  ton  of  $35.80.  Copper-lead  ores  comprise 
four-tenths  of  the  output  and  are  produced  in  the  Little  Cottonwood 
district.  The  remainder  is  lead  ore,  some  of  it  containing  small 
cjuantities  of  copper.  The  ore  occurrences  are  mainly  replacement 
deposits  in  limestone.  Operators  of  mining  property  aajacent  to 
and  in  Big  Cottonwood  Canyon  reported  development  worK,  during 
which  some  ore  was  shipped  in  1908.  At  the  Mountain  Lake  property 
the  main  adit  has  been  extended  1,480  feet,  during  which  develop- 
ment copper  ore  containing  gold  and  silver  was  shipped  to  the  Tintic 
smelter.  Some  lead-silver  ore  was  found  in  the  Cardiff  adit,  which 
is  900  feet  long.     No  sliipments  were  made.     The  Maxfield  mine 
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was  operated  by  lessees.     Other  producers  were  the  Gypsy 
Copper  Apex,  the  {Scottish  Chiel;  and  the  Carbonate  Min 


Blair,  the 
Mining  Com- 
panv. 

Near  Alta,  on  the  Little  Cottonwood  side,  the  South  Columbus 
Consolidated,  originally  a  consolidation  of  the  South  Columba^  and 
the  Alta  Quincy,  absorl)ed  in  lOOS  the  Columbus  Wwl^p.  Thi-i 
group  of  properties  have  all  been  recent  producers  of  coppor-iead  iin* 
containing  gold  and  silver.  An  ore  body  of  some  importance  ua** 
opened  up  on  the  60()-foot  level,  where  ore  was  reported  to  as>ay  »i 
per  cent  of  lea<l,  25  ounces  of  silver,  10  per  cent  of  cop|>er,  and  inm 
m  excess  of  tiie  silica.  Tlu-ougii  the  Alta  Quincy  tunnel,  which  i^ 
about  2,000  feet  long,  another  ore  body  was  found.  A  drift  from 
the  tunnel  opened  up  sulpliide  ore  for  a  clistance  of  100  feet,  the  vc*in 
averaging  ai)out  4  feet  m  width.  An  electric*,  plant  generates!  by 
water  power  was  installed  on  the  property  in  1W8.  The  duty 
Mines  Con)oration,  controlling  the  Contmental  Alta  mine  and  aerial 
tramway  line,  did  no  development  work  in  lOOS,  but  simie  €»re  wa.** 
shipped  by  lessee^s.  The  Wasatch  Mining  Company,  operating  the 
Consolidated  Jefferson  mine,  did  development  work  and  at  tlie  same 
time  shipped  ore  containing  high  values  in  gold.  A  vein  wliich  at 
the  surface  outcrops  for  a  distance  of  1,000  feet  is  the<ibjective  ixiint 
of  a  drift  from  the  bottom  of  the  200-foot  shaft.  From  the  Albi«in 
property  2  cars  of  lead-silver  ore  were  shipped.  The  Alta  IIih-Ih 
Company  secured  the  Lillburn  group  of  claims  in  190H.  It  extende«l 
the  old  S<*ott  tunnel  on  this  pniperty  and  encountered  the  on*, 
which  mainly  contained  chalcopynte,  assaying  0.16  ounce  of  gold. 
14  ounces  of  silver,  4  per  cent  of  lead,  and  14  per  cent  of  copp<»r.  ( )nt* 
shipment  of  Wiu\  ore  from  the  Flagstaff  mine  was  taken  tuit  tluriii:: 
dev(»loj>in(»nt.  which  <(»nsisto<l  of  extending  the  Tom  Mo«»rf  tunii»-l 
1,.SSL>  Icct  farther  to  a  total  of  1,KS2  feet.  This  adit  is  rxpfit*-.!  !•• 
prnvidi*  rntranco  to  the  old  workings.  From  the  upper  Wiirkinj-- 
of  the  City  Koeks  pnmrrty  ore  was  mined  and  shippeil.  and  ai>«»  fn-iM 
SOUK*  of  th(»  othiT  elainis,  as  assessment  work  became  due.  Th*' 
main  adit  at  tin*  foot  of  Patsey  Marl(»y  Hill  was  eontinue^i  1<m»  f.-rt 
fartluT  toward  iUv  ol»j(Mtiv(»  point.  TheOld  Kinma  Mine  (\impiiii\\ 
a  n«'\v  ori^anization,  cleared  a  ]»ortionof  tlu^  old  workings  <if  this  «»nre 
famous  property  and  st^veral  >lii|)inents  of  \oiul  ore  w«»re  made.  Near 
th«»  ln'ad\VMt«'r^  of  tlu*  Little  Cnttonwood  Creek  an<l  extending  ovtT 
into  \Vv^  Cottonwood  are  the  Blark  B<'-s  elainis,  whi<h  were  out  e 
producer^  and  wliieh  have  l>een  larirely  developed  tluring  r«'«  i-nt 
vear^.  In  1!M)s  the  Ctah  Coalition  Mines  Company  was  «»rgani/fii 
t<»  operate  the  pro|)erty. 
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Bingham  district. — This  district  yielded  the*  largest  tonnage  of 
ore  produced  in  the  State,  the  output  in  1908  having  been  about 
seven-tenths  of  the  state  total,  or  2,691,640  tons.  Of  this  2,412 
tons  were  siliceous  ore,  2,633,181  tons  copper  ore,  55,848  tons  lead 
ore,  and  189  tons  copper-lead  ore.  No  ore  was  pained  for  zinc, 
although  this  metal  was  found  in  some  of  the  mines  in  high  percent- 
ages. The  principal  ore  bodies  of  this  district  occur  in  igneous 
rocks  and  in  the  adjacent  sedimentaries,  and  they  have  been  de- 
scribed in  a  report  published  by  the  Survey.*  Thejr  include  fissure 
veins,  replacement  deposits  in  limestone,  and  large  irregular  bodies 
in  the  monzonite  porphyry.  The  ores  mined  from  the  latter  class 
of  deposits  are  essentially  copper  ores,  while  those  in  the  former 
classes  include  both  lead  and  copper  ores.  In  1908  there  were  shipped 
of  monzonite  porphyry  ore  to  concentrating  mills  2,120,192  tons, 
representing  98  per  cent  of  the  total  ore  mmed  at  Bingham.  The 
concentrates  from  the  monzonite  ore  amounted  to  77.7  per  cent  of 
the  total  production.  The  ore  concentrated  averaged  per  ton  0.007 
ounce  of  gold,  0.69  ounce  of  silver,  and  1.15  per  cent  oi  copper,  and 
amounted  to  99,164  tons  of  concentrates,  cdhtaining  per  ton  0.16 
ounce  of  gold,  1.47  ounces  of  silver,  and  24.66  per  cent  of  copper. 
The  ratio  of  concentration,  21.4  into  1,  was  higher  than  in  1907,  and 
the  yield  was  therefore  somewhat  lower,  as  one  of  the  companies 
mined  a  large  quantity  of  surface  overburden,  which  averaged  low 
in  metal  content.  The  low-grade  bodies  of  copper  ores  in  monzonite 
are  mined  by  the  Utah  Copper  Company,  the  Boston  Consolidated 
Company,  and  the  Ohio  Copper  Company.  Steam-shovel  mining 
is  commonly  used  at  the  first  two  properties,  which  in  underground 
mining  also  adopt  the  caving  system,  this  latter  method  being  alto- 
gether in  vogue  m  the  other  properties.  The  Ohio  Copper  Company 
confined  its  operations  to  development  work.  In  1908  the  output 
of  the  Utah  Copper  Company  was  about  two-thirds  greater  than  in 
1907.  According  to  its  annual  statement,  there  were  produced 
43,873,918  pounds  of  copper,  140,263  ounces  of  silver,  and  15,455.44 
ounces  of  gold,  aggregatmg  in  total  value  $6,185,188.  This  is  equiva- 
lent to  88  per  cent  of  the  output  made  in  eighteen  months'  operation 
of  the  concentration  mills  at  Copperton  and  Garfield.  Durmg  this 
time  the  concentrate,  consisting  principally  of  chalcocite  and  chal- 
copyrite,  averaged  in  copper  approximately  27  per  cent.  Copper  sold 
during  this  penod  brought  an  average  pnce  or  13.2  cents  per  pound. 
The  averaee  cost  of  producing  the  copper  was  8.85  cents  per  pound, 
this  being  based  upon  all  expenses  of  transportation,  refining,  and  dis- 
position of  the  metal.  The  two  mills  of  the  company  treated  in  1908 
an  average  of  over  5,000  tons  of  monzonite  porphyry  daily,  but  under 
better  transportation  facilities  the  quantity  treated  will  greatly  exceed 
6,800  tons,  the  average  rated  capacity  of  the  plants.  The  grade  of 
ore  treated  in  1908  was  probably  lower  than  it  will  be  in  the  future, 
as  much  of  the  low-grade  capping  of  oxidized  material  could  not  be 
kept  from  mixing  with  the  ore.  Experiments  made  on  the  oxidized 
ore  demonstrate  that  the  larger  part  of  the  copper  can  be  extracted 
by  a  simple  leaching  process,  for  which  the  company  proposes  to 
erect  a  large  plant.  Underground  mining  is  decreasing  and  steam- 
shovel    work    rapidly    increasing.     Average    mining    costs    during 

o  Boutwell,  J.  M.,  Economic  Geology  of  the  BiDgham  mining  district,  Utah:  Prof.  Paper  U.  8.  OeoL 
Survey  No.  38, 1906,  p.  123. 
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eighteen  months,  including  all  general  and  fixed  charges,  were  66} 
cents  per  ton  for  all  ore  mined  by  steam  shovels.  During  1908 
more  tnan  10  miles  of  tunnels,  drifts,  and  raises  were  driven,  out  at 
the  same  time  there  was  a  very  larjge  percentage  of  the  underground 
workings  destroyed,  partly  by  stoping,  but  more  largely  as  the  result 
of  the  operations  of  steam  shovels  over  areas  that  had  tJeen  previously 
blocked  out  by  tunneling  and  drifting.  About  80,000,000  tons  of  ore 
are  said  to  have  been  developed  in  the  company's  property.  Eight- 
tenths  of  the  tonnage  is  classed  as  averaging  about  2  per  cent  of 
copper  and  the  remainder  approximately  1 J  per  cent  of  copper.  All 
the  development  done  so  far  nas  been  on  the  eastern  end  of^the  prop- 
erty and  on  both  sides  of  the  canyon,  but  the  larger  part  of  it  has  been 
on  the  south  side  of  the  canyon  and  on  the  southeastern  portion  of 
the  area.  The  ore-bearing  area  is  still  being  proved  in  that  direction. 
Stripping  operations  with  steam  shovels  m  1908  were  represented 
by  the  removal  of  967,283  cubic  vards  of  material.  The  total  area 
over  which  these  operations  have  been  conducted  is  19.7  acres.  The 
average  tliickness  of  the  oxidized  capping  was  found  to  be  approxi- 
mately 70  feet.  The  total  material  removed  is,  therefore,  equivalent 
to  stripping  approximately  15  acres,  and  at  the  present  time  the 
actual  area  completely  stripped  is  slightly  in  excess  of  7  acres. 

The  Ohio  Copper  Company,  whicn  partly  equipped  its  property 
with  a  concentration  mill  during  1908,  will  likely  be  delayed^in  com- 
pleting it  until  late  in  1909.  The  main  adit  is  driven  past  the  Ohio 
shaft,  making  the  raise  to  connect  with  the  main  shaft.  This  adit 
enters  the  ore  body  at  a  depth  of  520  feet  vertically  below  the  deepest 
present  development  of  tne  mine,  or  about  1,394  feet  below  the 
collar  of  the  shaft  on  the  dij)  of  the  vein.  The  character  of  the  ore 
in  places  in  thi>  mine  is  such  as  to  allow  the  adoption  of  the  cavincr 
system  of  minint]^. 

At  tlio  Boston  Consolidated  property  development  of  the  j)or- 
phyry  mine  with  the  use  of  steam  shovels  was  mtermittent  duriui: 
certain  periods  and  finally  discontinued.  A  grade  of  ore  entiiviv 
unlooked  for,  contamin^i^  a  lar<^e  })ereentaffe  of  iron  pyrite,  whicli 
served  to  lower  the  concentration  ratio  or  the  ore  by  50  per  cent. 
was  encountered  in  the  ])()rphyry  mine,  and  underground  mining: 
by  the  cavino;  system  was  resumed  and  relied  upon  to  supply  tlie 
incrc^ased  capacity  of  the  mill  at  Garfield.  The  fact  tiiat  the 
company's  contract  with  the  smelter  contained  no  provision  to  take 
care  of  th(»  (excess  of  iron  was  f}:iven  as  a  reason  ror  discontinuing: 
steam-shovel  work.  During  the  fiscal  year  of  the  company  it  shin|XHl 
to  th(»  Crarfield  smelter  79,;3()().()5  wet  terns  of  sul])hide  ore,  contamin^' 
7,4 4().S7  ounces  of  <rold,  of), 704. So  ounces  of  silver,  and  3,450.911 
])()un(ls  of  copper.  The  mill,  c()mmencin<^  oi)eration  of  its  firet  section 
on  January  27,  treat(»(l  14:^,2S4  dry  tons  ol  ore  and  produced  9.935 
tons  of  conc(Milrate,  contaiuin^^  307.41  ounces  of  ^old,  4,967.64  ounces 
of  silver,  and  2,937,")!)!)  pounds  of  co])per.  This  concentrate  was 
])lace(l  in  slora<2:e  at  the  mill  until  the  Garfield  smelter  was  put  in 
successful  operation  to  receive  it.  Shi])nients  commenced  October 
17.  About  1 ,()()()  tons  of  ore  are  treated  daily,  and  the  extraction 
record  at  the  millin<j:  plant  is  exceedin<j:  former  published  statements: 
a  recent  month's  operation  has  reached  72  ])er  cent,  and  daily  aver- 
a^(*s  above  80  per  cent  have  not  been  uncommon. 
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Each  of  the  smelters  operating  in  Utah  in  1908  was  supplied 
directly  from  the  mines  of  Bingnam  with  crude  ore  aggregating 
540,391  tons,  and  containing  43,067.76  ounces  of  gold,  808,613 
ounces  of  silver,  22,026,831  pounds  of  copper,  and  10,047,288  pounds 
of  lead,  valued  at  $4,648,382.  Over  nine-tenths  of  the  smeltmg  ore 
containing  copper  and  lead  was  mined  from  replacement  deposits 
in  limestone  and  quartzite,  the  remainder  coming  from  fissures  in 
the  various  types  of  rocks.  The  replacement  oeposits  yielded  a 
low-grade  copper  sulphide,  formerly  the  chief  product  of  the  district, 
whicn  amounted  in  1904-5  to  a  daily  output  of  approximately  2,000 
tons,  produced  by  5  ^eat  properties — the  Highland  Boy,  the  "Boston 
Consolidated,  the  United  States,  the  Bingham  Consolidated,  and  the 
Yampa.  Since  then  the  Bingham  New  Haven  has  been  added  to 
these.  All  but  the  Bingham  Consolidated  Company  were  operating 
in  1908,  each  shipping  ore  to  the  smelters.  Only  the  United  States 
Company  treateci  some  of  its  low-grade  ores  at  its  concentrator  and 
also  shipped  some  siliceous  ore  containing  only  gold  and  silver  to  the 
smelter.  The  low-grade  copper  sulphiae  ores  shipped  from  these 
properties  in  1908  aggregated  502,857  tons,  averaging  0.163  ounce  of 
gold,  1.07  ounces  of  sdver,  and  2.08  per  cent  of  copper.  This  ore  was 
chieflj  valued  for  its  fluxing  properties  at  copper  smelters.  The 
remainder  of  the  ore  went  to  lead  smelters.  It  averaged  0.076  ounce 
of  gold,  5.65  ounces  of  silver,  0.97  per  cent  of  copper,  and  10.54  per 
cent  of  lead. 

The  Utah  Consolidated  Mining  Company  shipped  ore  from  the 
middle  of  February  to  the  end  of  1908  to  the  Garfield  smelter.  There 
were  mined  and  shipped  248,215*  tons  of  copper  sulphide  ore,  yielding 
10,788,473  pounds  of  copper  bullion,  which  contained  10,648,243 
pounds  of  copper,  265,283.79  fine  ounces  of  silver,  and  23,440.43  fine 
ounces  of  gold,  aggregating  in  value  $2,030,725  and  averaging  $8.18 
per  ton.     No  lead  ore  was  shipped.     The  greater  portion  of  the  ore 

f)roduced  came  from  the  stopes  above  No.  7  level.  In  the  ninth 
evel,  which  has  been  reached  by  the  incline  shaft,  a  lar^e  body  of 
copper  sulphide  ore,  assaying  3  J  per  cent  of  copper,  is  said  to  have 
been  found.  The  sulphide  ore  in  sight  at  the  mme  is,  according  to 
tlie  annual  statement,  1,487,218  tons.  Electric  haulage  in  the  main 
working  levels  has  entirely  replaced  that  by  horses  and  mules  for- 
merly used. 

From  the  properties  of  the  United  States  Mining  Company  21,487 
tons  of  ore  containing  gold,  silver,  copper,  and  lead  were  shipped 
to  its  smelters  in  1908.  Owing  to  the  ore  reserves  heretofore  de- 
veloped the  company  has  not  found  it  necessary  to  push  exploration 
work  in  the  properties.  It  has,  however,  extended  the  lowest  level 
of  its  mine  for  tne  purpose  of  completing  the  drainage,  and  this  was 
effected  by  connection  made  with  the  400-foot  level  of  the  Galena 
mine,  and  according  to  a  statement  made  by  the  company  it  should 
be  many  years  before  it  will  be  necessary  to  sink  below  the  drainage 
level.  This  company  has  heretofore  had  no  profit  from  the  zinc 
contents  of  its  ore.  A  plant  is  now  being  installed  at  Bingham 
Junction  to  render  the  zmc  contents  of  the  ore  of  commercial  im- 
portance. 

a  Annual  report  Utah  Consolidated  Mining  Company  for  the  year  ending  December  31, 1908. 
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tTlie  Bingham  New  Haven  Mining  Company,  operatinit  through 
its  new  adit,  which  b  driven  for  2,500  feet,  opened  the  mine  at  an 
additional  vertical  depth  of  about  450  feet  from  its  upper  adit.  Tlje 
face  of  the  new  adit  is  vertically  about  1,500  feet  from  the  summit 
of  the  mountain.  Three  ore  bodies  are  said  to  have  been  opened^ 
and  a  winze  has  been  sunk  in  ore  for  200  feet  below  its  level.  A  con- 
centration mill  will  be  constructed  in  1909, 
The  Tintic  Mining  and  Deyelopmt*nt  Com  pan j,  operating  th# 
Yampa  mincj  made  many  new  improvements  during  190S;  the  mine 
has  been  deepened  and  its  ore  botlies  have  been  placed  in  shape  for 
economical  mininfc.  The  company  has  an  aerial  tramway  3  milea 
long^  capable  of  handling  800  tons  of  ore  per  day.  The  Yampt 
smelter  has  been  enlarged  and  is  capable  of  smelting  1,000  to  1,200 
tons  of  ore  daily. 

The  fissure  veins  yielded  a  lead-silver  ore,  aggregating  29,806  tons, 
three-fourths  of  whicli  was  sliipped  directly  to  smeltei's,  the  re- 
mainder going  to  concentrating  mills.  The  combined  tonnage  as 
mined  averaged  0.071  ounc«  of  gold,  7.40  ounces  of  silver,  0.94  per 
cent  of  copper^  and  12.57  per  cent  of  lead.  Companies  mining  ore 
from  fissure  vems  in  whole  or  in  part  are  the  Dal  ton  and  Lark,  Samp- 
eon,  Phoenix,  Utah  Apex,  Silver  Sh:  sld^  North  Utah,  Fort  una, 
Mystic,  Utah  Bingham,  Bingham  Central,  Utah  Copper^  and  Oim 
Copper. 

The  Bingham-Central-Standard  Mining  Company  developed  ila 
property  in  1908  through  3  adits,  2  of  which  are  2,000  feet  long  and 
the  other  S50  feet  long.  Some  lead-copper  ore  was  shipped  by 
lessees.  The  Dalton  and  Lark  and  Commercial  mines,  wluch  were 
formerly  under  control  of  the  Bingham  Consolidated,  have  been 
turned  over  to  the  Bingham  Mines  Company.  Ijessees  shipped  le^*i 
ore  in  1908  from  the  DaJton  and  Lark  mmes. 

The  Utah  Apex  Company  will  lieneeforth  develop  its  mines  throush 
the  newly  acquired  property,  including  a  new  mill  purchased  of  ine 
Phoenix  Company.  Both  companies  were  shippers  of  ore  contain- 
ing lead,  silver,  and  some  copper. 

SAN  JUAN   COUNTY. 

In  1908  the  production  of  $4,330  m  gold  and  46  ounces  of  silvtr 
was  from  placen^.  Three-fourtlis  of  this  yield  came  fnim  Sim  Juas 
River  and  the  remainder  from  Grand  and  Colorado  rivers.  Some 
copper  was  reported  from  a  small  shipment  of  ore  mined  fnim  the 
Lisbon  Valley  sandstone  beds  near  the  Colorado-Utah  line,  about  50 
miles  southeast  of  Moab,  in  Grand  County.  Only  high-grade  aiid 
closely  sorted  orea  have  been  marketed  from  these  deposits,  the  oie 
having  to  be  packed  on  burros  or  hauled  by  wagon  about  75  mila^  to 
Placerville,  Colo,  The  copper  ores,  mostly  carbonates,  oc'cur  w 
subordinate  quantities  and  will  probablj^  Be  economically  treateci 
bj  a  leaching  process  employing  sulphuric  acid.  On  the  Calonido 
mde  of  the  Une  it  is  understood  that  such  a  plant  has  been  in  open* 
'  tion  and  was  enlarged  during  1908  to  treat  tne  carbonate  ores  of  the 
Pyramid  property.  With  the  utilization  of  water  from  Dolone 
River  the  power  costs  should  be  greatly  reduced,  offsetting  ih# 
expensive  wagon  haul  of  sulphuric  acid  from  a  point  75  miles  dis- 
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tant.     The  sandstone  formations  in  which  the  copper  ores  bccur 
are  referred  to  in  a  Survey  pubUcation.* 

Placer  mining  was  productive  from  small  operations  on  the  high 
bars  and  ancient  river  channels  up  and  down  San  Juan  River  from 
Bluff.  The  gold  occurs  in  very  fine  flakes  and  is  hard  to  save. 
Sluices  with  Durlap  tables  seem  to  be  the  only  practical  means  for 
saving  the  gold. 

SEVIER   COUNTY. 

Near  Salina,  on  Salina  Creek,  is  the  property  of  the  Lead  Hill 
Mining  Company,  equipped  with  a  5-stamp  mill  and  concentrators. 
This  plant  was  operated  about  twenty  days  in  1908  and  yielded  a 
shipment  of  lead  concentrate  containing  a  Uttle  copper  and  a  trace 
of  silver.  The  Sevier  gold  property  is  in  the  Gold  Mountain  district, 
which  extends  into  Piute  County,  and  is  mentioned  under  that 
heading. 

SUMMIT  AND  WASATCH   COUNTIES. 

The  output  of  these  counties  is  confined  to  the  Park  Citv  region, 
which  covers  the  mineral  area.  The  production  of  metals  in  the 
region  in  1907  and  1908  is  shown  in  the  lollowing  table: 

Mine  production  of  goldj  silver^  and  associated  metals  in  Park  City  mining  regum. 
Summit  and  Wasatch  counties,  Utah,  1907  and  1908. 


Metal. 

1907. 

1908. 

Increase  (+)  or  de- 
crease (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ouuces. . 

Silver do 

Copoer pouDds.. 

zinc.V.*. !!"!!!!.'.'!..'!  .ido! .! ! 

8,413.52 

2,794,662 

946.722 

36,234,757 

258,784 

$173,923 

1,844,404 

189,144 

1,920,442 

15, 2^ 

6,063.34 

2,463,735 

641,061 

34,061,609 

1,405,662 

106,082 
1,306,779 

71,420 
1,430,171 

66,066 

-  3,330.18 

-  330,817 

-  404,661 
-2,183,068 
+  1,146,868 

-  68,841 

-  638,625 

-  117,724 

-  490,271 
+      50,798 

4, 143, 181 

2,978,618 

-1,164,663 

The  Uinta  and  Snake  Creek  districts  combined  comprise  an  area 
known  as  the  "Park  City  region/'  which  extends  into  ooth  Summit 
and  Wasatch  counties,  and  the  mines  at  present  productive  in  the 
region  form  a  compact  group.  The  ore-Dearing  fissures,  coursing 
northeast  and  soutnwest  and  usually  dipping  to  the  north  in  the 
mines,  are  said  to  have  been  prospected  by  continuous  workings 
extending  over  5  miles  through  different  properties.  The  ore  occurs 
both  in  fissures  and  in  Umestone  beds,  usually  making  lar^e  ore 
bodies  in  the  latter,  replacing  the  limestone  and  occasionally  the 
quart zite  at  the  intersection  of  the  beds  and  the  fissures.  In  certain 
properties  the  bodies  are  said  to  form  replacements  in  the  limestone 
tor  over  100  feet  and  to  follow  the  strike  of  the  fissure.  At  times  the 
ore  bodies  are  found  in  the  Umestone  a  considerable  distance  from 
the  quartzite,  but  all  the  ore  bodies  are  connected  with  the  fissures. 
In  early  years  the  fissures  furnished  the  richest  and  largest  part  of 
the  ore  shipped.     In  1908  nearly  all  the  crude  ore  produced  was  of 

a  Emmons,  8.  F.,  Copper  in  Red  Beds  of  Colorado  Plateau:  Bull.  U.  S.  Oeol.  Survey  No.  200, 1904,  pp. 
227-228. 
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lo\**or  grade  and  mined  from  the  l)edded  ileposils.  Both  the  Ind**-  **t 
fissurvm  and  the  n^placenient  bodies  occur  in  fn^quent  iind  intiiiuiN* 
association  with  poridiyrv.  They  are  describetl  in  a  jireliiniii.irv 
paper"  issued  hy  the  5>urvey.  ^tl\o  workinpj  in  the  distrirt  liav.- 
reached  a  depth  of  2,\iH)  feet.  Oxidiz<Mi  oi-es  are  still  niiiie*!  t«i  .i 
limited  extent,  hut  the  hulk  of  the  shipments  of  l>oth  crude  <»re  nn<: 
concentrate  is  composed  of  sulpitides.  These  an*  essentially  >'l\tr- 
lead  ores  with  accessory  gold  and  copper  and  a  silicecms  L'-tiiL".*' 
Zinc  is  a  common  associate  in  (issuiv  on\  and  it  a|)pears  ti>  incr»M^ 
in  depth  and  toward  the  southwestern  ext<'nsion  <if  the  jrn-at  fi*-'ip- 
zone  of  this  district,  n(»ar  the  great  intrusive  nniss  of  ignciiu?^  pm  k-. 

F^leven  producei*s,  4  less  than  in  1007,  n»ported  in  \\H)S  the  pnni';-  - 
tion  of  142..S.'il  tons  of  ore,  of  whi<*h  nearly  one-fourth,  nr  ;i4."v.* 
tons,  was  mixed  carbonate  and  sulphide  lead  ore  shi|)iNMl  dinct  t" 
smelters.  The  remainder  of  the  nn»,  1()')/J()0  tons  and  l?.*.Cr»  tini-,  ..f 
old  taihngs.  wvvo.  treated  at  cnncentnitioii  mills  and  vieldfil  •J>.J14 
Urns  of  concentrates.  Acconling  to  the  reported  yief«l  of  tin*  t-.tai 
concentrates  produced,  they  averaged  .?l..'i<)  in  g«>ld  and  L»")..')7  nuijt  »- 
of  silver  ])er  ton,  ()..S  per  cent  of  coi>per,  and  2<)..'{9  j>er  cent  of  h-a.: 
Nearly  all  of  the  zinc  middlings,  mostly  from  the  l)aly  -Judire  nul!. 
were  reconcent rated  at  the  <lrv  concentrator  near  Part  City.  «if  il.t 
Ciraselli  Chemical  Comjmny,  and  the  shipments  of  liigh-trraile  /i!;«- 
c^mcentrate  w<Me  ma<le  to  its  eastern  refinery.  Then*  weiv  I  \\r? 
concentration  mills  connected  with  the  mines  in  operation  in  ivos 
the  Silver  King,  the  Daly  ^Ve^t,  the  Daly  fludge,  and  the  AdironiiiK  k 
and  besides  these  '2  small  tailing  |dants  worked  over  a<-cuniul.iTf  i 
tailings  along  Silver  Creek.  The  successful  oj>eration  of  thf  .!:. 
coiM-eiitrjiior  of  tile  (ir;i^rlli  Company  e<|uippefl  with  Sutt««n  t.i^  !»  « 
and  lhi»  i!i>t}ill.iti(»n  of  Kichnnis  jigs  niul  classiliei-s  at  the  Adii-'iiii;.-  ^ 
mill  \\rre  I'h'  iiM>>t  impnitaiil  filatures  in  conncrtiiHi  with  U*\\  fj  ..• 
mnit  in  n:illiiig  ]»hiiii>. 

Till'  Sil\rr   King  i:i«»ii|i  of  mini-;.  jier»»nling  t*»  tlit*  annii;tl   i»  ;  •    • 
of  I  III"  Sil\  ri-  Kini:  ('Mitiiiion  Mini-^  C'»m}>Mny,  ha^  prininmi  fii-i.i  •    ■ 
l>eL:::inii!i:  nf  (ijM'raM'iM<   in    l^'.'l*   lo    I  )iMi'nil»fr,    1'his.  v|ii|»|.i;,_-   . 
a  nil  I  «-n'  •'?il !  ;i!«*  Citni  aniin_:  l'"M.  ^ilvi  r.  and  li'ad  having  a  t«.\-il  j"    - 
vahi''  «:f  ^J'»>'il .  n  I.      'Y\\r  «.iv  ;•!"  ^Iiippini^  gradf,  ."I'JJ.nj  J  i.-:-^.  ■.  v 
;Ll<'".il  \:ihi"»>f  SJi)..'.s.').'»  In  ;i!iij  :.n  aM'IaL'''  Vahle  nf  Sii;;.:*.»   j.,  :     •.  • 
.liij  i.t!i.-r  ilftln- ;i..ii>i  it    \  nl«i»'d   Sls.J!»  |».t  i.-n       {• 
an«l  ri»rt:in!  I  ;ir  inn  i»f  iIh'  l«i\\ei-L'raile  int".   I»_:i:. 
i.f  inns  lii,  ir  v..  !i'  n;ill"<l    J.").' ..".iMi  t««n<  of  oir    !:_ri:  :j 
•  In  ini«»    1    .  uM'li  ih-.mIuiimI    IP.i.sTo    liin>   "f   .' 
_■   a    '_'it'-<    Na!:*'   o|"   >f».J  I .'..  piii,   an   aVfi.-iL'e    vaiM 
•  •l"  u  lii<  li  til**  in  f   \  :il'u'  w  .:<  s:;«i.  P)  |,,.i'  t^in.      I  »i:;  :  j 
■  -I'M^x  «.■:•:■♦■[•  all. J  /.Mm'  a:e  not  nu'nt i«»nfd  ji'»  li.i .  r  _• 

!'::•'     it|M.!t.     •!•  ;il-,     l;il.'r|\      uitll     lIlC     fulWrt'     i'l      t". 

'■:-•-  h'i'  ki  ■!  i-!.\  •■'.ir,-,|  I.I  Im'  i;!«.J  n  I«in-:  nf  >:i; j ■; ■. '  j 

..    ^7  ;   !  1    I'.;-   I'. II.   a;..l    'J'^.T'*'}   tnii<  t.f   iiiilJinL:  L'la-:- 

'  I'l  •    I. .!..      '!''.■•  I-  .  .,1  :::..--  \  .line  «>f  the  two  <  I;i--.  -  .  ■ 

.{„■  >-'.  '.sM_7si:  'I'..      Ti'iiiiiki- nji  ih<'^eli'_rnii'-.  a\':.  _•■ 

'.■  "J  ••!    !■•  ■•  li  I  I;:--    -  ..I  .'Ir.       'i'ln'  lil-t-t  Im><  ti|i»  a--  i    •■  : 
■'■1.    "•   '     :   •  •  :';■  .  -   <   1    -Ix  •  !  .   ;ir:.I     IJ    1    [HT  rrljt    i.f   1»  .1  .  . 
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the  milling  ore  averaged  0.039  ounce  of  gold,  41.1  ounces  of  silver, 
and  40.25  per  cent  lead.  The  sulphide  concentrate  carries  10  per 
cent  of  iron,  3  to  4  per  cent  of  silica,  and  a  low  percentage  of  zinc  not 
high  enough  for  the  smelters  to  penalize.  Average  mining  costs  for 
eight  months  to  the  end  of  1908  were  $5.64  per  ton;  the  milling  costs 
for  the  same  period  averaeed  $1.06  per  ton  of  ore  treated.  There 
are  two  classes  of  ore  brought  to  the  mill,  a  sulphide  and  a  carbonate. 
The  450-ton  mill  is  equipped  with  crushers,  rolls,  Huntington  mills, 
Hartz  jigs,  Wilfley  tables,  Frue  vanners,  and  Wilfley  sUmers.  Re- 
volving screens  do  the  classifying  ahead  of  the  jigs,  and  Callow  trav- 
eling screens  ahead  of  the  taoles. 

The  Daly  West  Mining  Company  in  its  annual  statement  reports 
having  mined  25,146.6  tons  of  mifl  ore  dining  1908.  This  tonnage 
was  treated  in  the  Daly  West  mill  and  produced  4,424.3  tons  of  con- 
centrates. The  first  class  ore  aggregated  12,760.4  tons.  The  con- 
centrates and  first  class  ore  were  shipped  to  the  American  Smelting 
and  Refining  Company.  The  mine  was  closed  for  the  first  five  and 
one-half  months,  so  that  the  output  amounted  to  about  half  that  of 
1907.  The  largest  tonnages  of  ore  in  1908  came  from  the  900-foot 
and  1,550-foot  levels.  An  attempt  was  made  to  sink  the  Daly  West 
shaft  to  the  1,700-foot  level,  but  it  had  to  be  abandoned  on  account 
of  heavy  water  flow  until  the  Ontario  tunnel  has  drained  the  groimd 
under  the  shaft.  The  milling  plant  operated  for  150  shifts  (of  nine 
hours  each)  and  treated  dunng  that  time  24,511.5  dry  tons  of  ore. 
The  average  assay  of  the  crude  ore  and  concentrates  shipped  in  1908 
was  as  follows : 

Average  assay  of  crude  ore  and  concentrates  shipped  by  Daly  West  Mining  Company ^ 

Utah,  in  1908. 


Gold. 

Silver. 

Lead. 

Copper. 

Value. 

Crude  ore 

Ounces. 
0.0347 
0.0358 

Ounces. 
35.50 
47.80 

Per  cent. 
10.51 
26.05 

Per  cent. 
1.35 
1.32 

117.60 

Concentrates 

34.05 

At  the  Daly  Judge  property  development  work  and  production 
were  carried  along  witnout  any -serious  delavs  during  1908.  The 
ore  mined  Aggregated  51,805  tons,  of  which  all  but  1,269  tons  were 
milling  ore  and  the  rest  was  shipped  direct  to  the  smelter.  Three 
products  were  made  in  the  mill  ore,  as  follows:  Lead  concentrate, 
9,092  tons;  iron  middlings,  3,516  tons;  and  zinc  middlings,  6,149 
tons.  The  mill  was  in  service  352  days  of  eight  hours  each,  thus 
averaging  143  tons  per  day.  The  average  metal  content  of  these 
products  per  ton  was  as  follows: 

Average  metallic  content  per  ton  of  crude  ore  and  concentrates  of  Daly  Judge  Mining 

Company,  Utah,  in  1908. 


Tonnage. 

Gold. 

Silver. 

Lead. 

Copper. 

Zinc. 

Iron. 

Value. 

Crude  ore 

Shorttons. 
1,269 
9,091 
3,049 
3,516 

Ounces. 

0.058 

.062 

.021 

.04 

Ounces, 
21.91 
16.03 
4.01 
7.23 

Percent. 
24.80 
32.33 
3.66 
ILfil 

Percent. 

0.70 

.18 

Percent, 
U.46 
&70 
27.» 

Percent. 
10.33 

324.42 

Concentrates 

28.87 

Zinc  middlings 

Iron  middlings 

A^m 

.18 

•  tt 
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Ore  was  extracted  from  the  l,200-foot|  l|280-lbot9  iiid  ly40(Mbo( 
levels^  the  first  yielding  over  half  ol  the  tonnage. 

The  Adirondack  Mimng  Ciompany  was  oigamaed  in  1008  to  opeiata 
the  Glencoe  group  or  Curtis  pnmertyi  located  in  the  Bine  Ledg»  dis- 
trict, in  Wasatch  Ciounty.  A  160-ton  mill  was  oonsferuetod  thelatter 
part  of  the  year  equipped  with  Richards  jig  and  claadfier.  Both 
mine  and  mill  are  to  be  furnished  with  light  and  power  bj  a  bydro- 
electric  plant  installed  by  the  company,  A  small  output  or  am- 
oentrate  containing  gold,  silver,  and  lead  resulted  from  a  teat  run  of 
the  plant  in  1908. 

Other  producers  in  1908  were  the 'Wabash  and  AmawiSMi  pbg 
properties.  • 

TOOBLB  OOUNTT. 

In  1908  the  county  had  23  producero  <xf  gold,  silver,  copper,  and 
lead,  against  17  reporting  in  1907.  The  tonnage  of  ore  mined^  382,014 
tons,  was  71,213  tons  greater  than  in  1907,  but  the  total  aireragx^ 
value  per  ton  of  all  the  metals  decreased  from  S6.4p  in  1907  to  $4*09 
in  19()8.  The  gold  and  silver  averace  per  ton,  however^  decreased 
only  from  $2.83  m  1907  to  $2.79  in  1908.  The  gold  yield  was  41 ,969.9ft 
ounces,  valued  at  $867,59(9,  in  1908,  as  aeainst  27,612.02  ounoee, 
valued  at  $570,791,  in  1907,  and  nearly  equfued  the  productfozL  madi 
in  1906,  valued  at  $922,658.  The  Cionsolidated  Mercur  gold  uujm 
in  1908  produced  95  per  cent  of  the  total  value  in  gold.  The  pro- 
duction of  silver  was  378,373  ounces  in  1908,  as  against  463,4?2 
ounces  in  1907.  The  copper  production  increased  from  739|521 
pounds  in  1907  to  1,067,292  pounds  in  1908.  The  lead  output  di- 
creased  from  13,518,601  pounds  in  1907  to  8,438,295  pounds  m  19(^ 
Zinc  ore  was  not  shippea  from  any  of  the  mines  produciiig  it  in  1907. 
The  only  mills  treating  gold  ore  in  the  county  were  the  Cbnsotidated 
Mercur,  at  Mercur,  and  the  tailing  plant  at  Manning,  bolh  using  tbe 
cyanide  process.  Only  2  concentration  mills  and  several  jigginf 
plants  were  operated.  The  treatment  by  cyanide  of  325,114  torn 
of  gold  ore,  including  an  important  tonnage  of  old  tailings,  yielded 
41,694.03  oimces  of  gold  and  76  ounces  of  silver^  averaging  in  valui 
$2.65  per  ton.  The  concentration  mills  and  jiggmg  plants  product 
18,263  tons  of  concentrates,  yielding  gold,  silver,  copper,  and  lead, 
valued  at  $372,258,  and  averaging  $20.38  per  ton.  Cruda  ahippiitf 
ore  produced  aggregated  12,197  tons,  yielding  172.98  ounces  oigoU^ 
153,748  ounces  of  silver,  115,241  pounds  of  copper,  and  5,412,236 
pounds  of  lead,  with  a  total  value  of  $327,587,  and  an  averam  Twim 
of  $26.86  per  ton.  The  new  smelter  of  the  International  ftnftltiiy 
and  Refining  Company  is  to  be  constructed  in  Pine  Canyon,  nstr' 
Tooele  City.  The  building  of  a  branch  line  from  the  smelter  sit% 
nearly  7  miles  long  and  connecting  with  the  Sim  Pedro  Railrottd* 
commenced. 

Camp  Floyd  district. — There  are  in  this  district  three  distinct  ort- 
bearing  beds  lying  about  the  middle  of  a  great  series  of  Carbonifeiotii 
limestone  strata.  The  lowest  of  these  hSia  consists  of  quartzite  aft! 
dark,  silicified  limestone,  carrying  silver  and  small  Wues  in  gold 
called  the  **  lower  vein.''   The  upper  beds,  lying  from  100  to  160  fad 
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the  "middle  vein;*'  the  upper  ledffe  is  usually  about  60  feet  above  the 
*' middle  vein/'  and  is  called  tne  *' upper  vein."  The  ore  bodies 
underUe  thin  sheets  of  altered  poqjhyiy  mtnided  between  the  strata. 
As  a  general  rule  these  poq)hyTy  sheets  follow  the  lines  of  stratifica- 
tion of  the  country  rock,  but  occasionally  they  cut  across  from  one 
stratum  to  another.  The  ore  bodies  consist  principally  of  altered 
Umestone,  though  in  places  the  overlving  porphyry  carries  pay 
values.  Ores  mined  from  the  gold  ledges  are  divided  into  three 
classes,  oxidized,  mixed,  and  sulphide.  The  oxidized  ore  is  gen- 
erally of  a  reddish  or  brownish  yellow  color,  is  readily  leached,  and 
carries  little  or  no  sulphur  or  arsenic.  The  mixed  ore  is  generally 
talcose  and  carries  small  quantities  of  sulphur  and  arsenic.  The 
sulphide  or  base  ore  is  generally  very  dark  in  color,  sometimes  of  a 
greenish  tint  and  sometimes  almost  jet  black,  and  carries  larger 
amounts  of  sulphur  and  arsenic. 

The  geology  and  history  of  the  district  are  given  in  a  paper  «  pub- 
lished by  the  Geological  Survey. 

Production  of  gold  began  in  1890,  when  the  first  successful  mill 
to  use  the  cyanide  method  was  erected  at  Manning  by  the  Mercur 
Gold  Mining  and  Milling  Company.  Since  that  time  until  the  end 
of  1908  the  mines  in  the  district  have  produced  3,961,421  tons  of 
gold  ore,  which,  treated  by  the  cyanide  process,  yielded  $14,177,893  in 
gold,  an  average  of  $3.58  per  ton.  Ninety-three  per  cent  of  the 
total  value  was  the  yield  from  ores  mined  in  the  Mercur  and  Golden 
Gate  properties.  The  other  properties  contributing  to  the  total 
output  were  the  Sacramento,  Geyser-Marion,  Overland,  and  Sun- 
shine. All  of  these  properties  have  mills,  but  only  the  Mercur  has 
been  in  active  operation  since  it  was  built.  Recently,  for  the  fifth 
time,  the  Sunshine  mill  has  been  fitted  up  with  an  improved  cyanide 
equipment.  Previous  failures  have  been  caused  by  the  talcose 
nature  of  the  ore,  which  contains  an  average  of  about  $3.50  in  gold 
and  from  which  the  best  saving  by  ordinary  methods  was  less  than 
half  the  value.  The  ore  will  be  prepared  for  treatment  by  2  gyratorv 
crushers,  revolving  screens,  and  rolls;  then  elevated  to  the  crushed- 
ore  bin,  from  wliich,  discharged  on  an  endless-belt  conveyer,  it  will  go 
to  mixer-classifiers  of  local  type,  thence  to  a  Dorr  classifier.  The 
Moore  filter  process,  with  which  the  mill  was  alreadv  equipped,  is  to 
be  used  agam.  Both  the  mine  and  mill  are  owned  by  tne  Boston- 
Sunshine  Gold  Mining  Company.  At  the  Consolidated  Mercur  mill 
the  quantity  of  ore  treatea  per  month  is  about  23,000  tons,  from 
which  $2.70  per  ton  in  gold  is  extracted.  The  amount  lost  in  tailings, 
88  cents,  shows  that  the  ore  treated  contains  $3.58  per  ton. 

Clifton  district, — The  Western  Utah  Copper  Company,  operating 
at  Clifton,  in  the  Deep  Creek  region,  is  reported  to  have  100,000  tons 
of  ore  blocked  out  that  will  assay  4.9  per  cent  copper  and  3.8  ounces 
of  silver  and  $1  in  gold  per  ton.  It  contains  28  per  cent  of  iron  and 
23  per  cent  of  silica.  Tne  vein  is  said  to  be  a  contact  between  lime- 
stone and  porphyry.  It  is  opened  by  adits,  which  give  a  depth  of 
150  feet  between  the  highest  workings  and  the  lowest  adit.  A  winze 
has  been  sunk  275  feet  below  the  bottom  level. 


a  Spurr,  J.  £.,  Economic  geotosy  of  Ifcfonr 


Surrey,  1894-95.  pt.  2,  pp.  366-464; 
which  notes  are  taken. 
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Columbia  district. — The  Sharp  mine,  an  earl}'  pro<lurer  of  learl- 
silver  ore,  was  e(iuip|HHl  the  latter  part  of  190H  with  a  50-ton  ri»nirn- 
trating  mill  equipped  with  rolls,  Iiuntington  screen  jip<,  and  Wiltl«*> 
tables.  The  mine  is  opened  by  1,250  feet  of  tunnels.  I^ead  «iir- 
bonate  and  sulphide  are  found. 

Ophir  district.  -The  Ophir  Hill  Company  produced  re^larly  froi- 
its  mine  and  mill,  and  the  ClifT  mine  has  opened  new  n*snun'f->  fr^:' 
which  it  rocorde<l  a  banner  year  in  its  outi>ut  of  lead  and  .silver.  Tli»- 
Lion  Hill  Consolidated  ('ompany,  formerly  the  Chloride  Point.  nind» 
st>veral  shipments  of  rich  silver  ore  and  its  development  prcinii>4*«  a 
continuation  of  this  record  in  1909. 

linsh  Vallttj  district. — The  Honorine  Extension  C<»mpany  is  n»f>«»rT«-J 
to  have  discovered  on  its  6()0-foot  adit  level  a  Ixnly  of  on*  rarryinL* 
lead  and  silver,  and  will  likely  ship  during  1909. "  I>\sM»es  w«irk»-.: 
in  the  Honorine  mine  in  190S,  shinping  lea<l-silver  ore.  The  mi:! 
was  idle.  The  Stockton  mine  and  mill  recently  des<'ril)ed  **  urn- 
idle  during  190S.  The  geologic  formation  of  tlie  district  is  of  (  jir- 
bonifcrous  (juartzite  and  limestone,  these  strata  having  a  north#Tlv 
strike  and  dipping  50®  to  55®  W.  At  right  angles  to  the  strike  nf  tli** 
sediments  are  a  series  of  parallel  fissure-fillings  3  to  20  feet  wide  Mri«l 
dipping  70°  X.  The  ore  shoots  encountered  in  these  fissures  m.iii— 
times  entirely  fill  the  width  of  the  vein  and  are  50  to  100  feet  N-nj. 
They  occur  between  calcite  bands,  wliich  sometimes  follow  on**  *f 
both  walls  and  pitch  50®  to  55®  W.  like  the  sediments.  Ii:nf..ii- 
rocks  are  closely  associated  with  the  ores. 

Silar  laUt  district. — Tliis  district  Ls  located  a)>out  10  niile>  ra-i 
of  the  Neva<la  state  lino  and  about  9  miles  north  of  Wend«iv«»r.  :. 
station  on  the  Western  Pacific  Kaiiroatl.  Ore  pn»<luced  fruiii  il.:- 
di^-trict  was  formerly  hauled  a  distance  of  85  miles  n«>rili  to  Lu.  in. .-: 
the  SiMitlnMii  ra<-itir  Kaihoad.  Tlu^  Carrie  Mack,  Old  (ihnv.  I>.'it.:'  - 
itni.  Mini  Wcvifin  Pacilic  ininin«:  (•oin])anics  have  brrn  <h'Vi-!i.j.ii;j 
Shi|»iiH'iil>;  <>r  oi'c,  cniitaiiiiiiLr  l<'ad.  roppcr.  and  silver,  wvvv  iiia-it-  :: 
llMiN  IruMi  tin'  (  arric  Mack  <[aiin*-. 

riNTA    (OINTY. 

N«)  ])ioiliu'tion  \va*^  reported  from  linta  County  in  l*.»ns.  bm  r.. 
ron-nuiti«tn  of  a  l.TiOO-yard  dredp*  on  (irrrn  Kivrr  inarkrd  jiii  i:.  - 
pojt.Miii  f\rnt.  Tlu'  niachinny  for  tin*  drrd^re  \\as  haul«M|  7<»  im..- 
fiM!ii  flir  i;iiln)Md  and  tin*  riirtion  near  the  nn»utlM>f  Cub  Cift-k  \\:i- 
<Min|»li'iri|  in  OcIoImt.  The  phurr  i:n»und  is  owned  by  the  I  iiiVi 
IM.Mii  Mihiii.:  and  Kxpltnation  C«)nipany.  whirh  is  >nu\  to  h.iV' 
»'\  j"  ii'ii'l  s.")M.iMMi  in  tin*  const  met  ion  of  tlir  tlre«l;:inir  plant .  Oprr  i- 
li-'f!-  ur:»'  hri^nin.  Inn  no  (irtinite  inf»»rniation  \\a<  givrn  ont  foiM-t-::  - 
ihL:  Hit-  -ijrcr-^  aiifhiiin^'  the  hi--t  work  other  than  that  the  \v:i.:.  ■ 
ur.-i;  i.i  !  <;in-«''l  I  he  i-lo-^inLr  down  of  the  plant  before  a  clean-uj»  <■".. 
he  l:i;iiii-. 

I    TAH    (  <)l   N  rV. 

i)]\\y   .:     ii-iiKt-,   Am«-rit:tn   K«nk   and  Tiniie.  were  ]>nMlweti\  »•  . 
rtah  ('.■'iMv    m   l'.»ns.      'I'hr  lall«T  fli-liiet   i<  nientiimeii  unth-r  .l'i:i'- 
('•►iiniN.  :i!i':  !i-  jno.lui'i  ii-n  i^  njcludt-d  in  the  h«:u  res  p  veil.      In  r^'-s 
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there  were  11  mining  properties  producing  ore,  1  more  than  in  1907. 
These  mines  yielded  33,337  tons  of  ore,  averaging  in  value  $51.75 
per  ton  for  the  gold,  silver,  copper,  and  lead.  Compared  with  the 
figures  for  1907  the  tonnage  decreased  8,210  tons  and  the  average 
value  per  ton  $4.58.  The  values  of  gold  and  silver  contents  per  ton, 
however,  decreased  only  from  $28.28  in  1907  to  $28.12  in  1908.  The 
total  output  of  metal  aggregated  5,344.91  ounces  of  gold,  1,561,983 
ounces  of  silver,  29,499  pounds  of  copper,  and  18,643,220  pounds  of 
lead,  with  a  total  value  of  $1,725,249.  Compared  with  the  produc- 
tion of  1907,  decreases  were  made  in  the  output  of  all  the  metals 
except  silver.  Of  the  production  of  33,337  tons  of  ore  27,077  tons 
were  shipped  direct  to  smelters,  the  remainder  being  concentrated 
at  mills.  The  ore  of  shipping  grade  was  valued  at  $1,659,688,  an 
average  value  of  $61.29  per  ton. 

American  Fork  district. — Four  properties  produced  2,356  tons  of 
ore,  averaging  $6.53  in  gold  and  27.52  ounces  of  silver  per  ton,  and 
0.55  per  cent  of  copper  and  29.43  per  cent  of  lead,  with  an  average 
value  of  $47.31  per  ton. 

The  active  working  mines  were  the  Miller,  Dutchman,  Sunday, 
and  Surprise.  Development  work  was  carried  on  during  1908  m 
the  Pacific^  Texan,  Whirlwind,  Mountain  Dell,  Mineral  Flat,  Pitts- 
burg, Mernl  group,  and  Burgess  properties. 

WASHINGTON    COUNTY. 

In  the  Harrisburg  district  the  Silver  Reef  sandstone  deposits 
produced  a  little  silver.  The  silver  occurs  as  a  chloride  in  the  ore, 
which  is  treated  in  a  5-stamp  amalgamation  mill. 

About  35  miles  northwest  of  St.  George  a  new  gold  district,  known 
as  ''Bull  Valley,''  claimed  attention. 

WASHINGTON. 

By  Charles  G.  Yale. 
PRODUCTION. 

The  total  value  of  the  production  of  gold,  silver,  copper,  and  lead 
in  the  State  of  Washington  in  the  calendar  year  1908  was  $378,816, 
which  is  $19,819  less  than  that  of  1907.  In  1908  the  gold  yield  was 
11,718.07  fine  ounces,  valued  at  $242,234;  the  silveryield  was  88,823 
fine  ounces,  valued  at  $47,076;  and  there  were  produced  3 12,030  pounds 
of  copper,  valued  at  $41,188,  and  1,150,429  pounds  of  lead,  valued  at 
$48,318.  This  all  came  from  64  mines,  of  which  27  were  placers  of 
different  kinds,  and  37  were  deep  mines,  of  which  16  were  gold,  12 
silver,  5  copper,  and  4  lead. 

The  total  tonnage  of  the  State  for  the  year  was  37,633  short  tons, 
as  against  44,413  in  1907,  a  reduction  of  6,780  tons.    Stevens  CountT 
had  the  largest  tonnage  and  was  also  the  largest  producer  of  gold. 
silver,  copper,  and  lead.    Siliceous  ore  inoreaaea  1,960  tr 
output  being  29,596  tons  in  1908  as  against  27fi^ 
Copper  ores  decreased  from  14,691  tons  in  1907  *' 
Of  lead  ores  there  were  1,559  tons  produc 
with  2,095  tons  in  1907.    The  average  p 
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ailyer  per  ton  in  1908  from  the  aUioeous  ores  vas  S8.67  as 
Sd.13  per  ton  in  1907.  The  ayerape  vahie  per  ton  in  gold  andlihm 
of  the  copper  ore  was  SI  .86  and  of  lead  ore  $3.24.  The  average  value 
per  ton  of  all  metals  in  the  silioeoos  ores  was  S8.00;  of  oopper  otob, 
$6.68;  and  of  lead  ores,  $34.19,  or  a  general  average  value  of  $9.64 
per  ton. 

The  total  quantity  of  siliceous  ores  treated  in  the  State  in  1908  at 
mills  and  smelters  was  29.696  tons,  yielding  in  gold  and  silver  $263,591 
and  in  value  of  all  metals  $263,498.  The  copper  ores  amonntecl  to 
6,478  tons,  yielding  $11,963  in  gold  and  silver,  and  $43^08  in  total 
value  of  flJQ  metals.  The  lead  ores  were  1,669  tons,  yielding  in  gold 
and  silver  $6,045,  or  in  all  metals  $63,309.  The  total  value  in  mid 
and  ffllver  of  all  the  ores  was  $269,624,  and  the  total  value  of  aU 
metalis  was  $369,130. 

The  statement  of  production  for  1907  and  1908,  showing  inoreeae 
and  decrease,  valued  at  each  year's  commercial  prices,  is  as  follows: 


Miru  production  a^ffold,  nlver,  andassoeUaedmetdUin 

WaMngUm  ta  1907mmd290S. 
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4i;i88 

Pmmit, 

820^  OH 

l,li0^4» 

"SS 
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-814.63 

-16,840 

+38,464 

+10,630 

+14,218 

-18,874 

+880,804 
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GOLD. 


The  total  gold  production  of  Washington  in  1908  was  11,718.07 
fine  ounces;  valued  at  $242,234,  as  compared  with  12,532.70  ounces, 
valued  at  $259,074,  in  1907,  a  decrease  in  quantity  of  814.63  fine 
ounces  and  in  value  of  $16,840.  The  most  nroductive  of  the  counties 
was  Stevens,  with  a  yield  of  $183,893,  followed  in  order  by  Feny 
County,  with  $17,333,'King,  with  $12,645,  and  Okanogan,  with  S7,998. 
The  placers  of  the  State  yielded  942.24  fine  ounces,  valued  at  $10,478. 
From  siliceous  ores  were  obtained  10,737.33  fine  ounces,  valued  at 
$221,960;  from  copper  ores  36.13  fine  ounces,  valued  at  S747;  and 
from  lead  ores  2.37  ounces,  valued  at  $49.  This  makes  a  total  from 
deep  mines  of  10,775.82  fine  ounces,  valued  at  $222,756;  and  a  grand 
total  from  placer  and  deep  mines  of  11,718.07  ounces,  valued  at 
$242,234.  The  decrease  m  entire  production  is  814.63  ounces, 
valued  at  $16,840.  The  gold  production  from  placers  and  different 
kinds  of  ores,  by  counties,  with  the  increase  or  decrease,  is  shown  in 
the  following  table: 
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Source  of  gold  production  in  Washington^  by  kinds  of  ore,  in  1908 y  by  counties j  in  fine 

ounces. 


Placers. 

Deep  mines. 

Comity. 

Dry  or 

siliceous 

ores. 

Copper, 
ores. 

Lead, 
ores. 

\ 

Total. 

Grand  total 

Benton 

1.Q2 

72.51 

174.83 

3.68 

1.00 

Chelan 

103.09 

103.09 

175. 61 

rjAllftTT, 

174  83 

Ferry 

834.  si 
611.70 

834.81 
611.70 

838.49 

King 

611.70 

Kittitas 

288.84 
71.26 
36.57 

388.84 

Okf^nogan ... . 

281.16 

""s;  892."  73' 
13.84 

34.49 
.92 
.72 

■'2.73 

315.65 

.92 

8,895.82 

13.83 

386.91 

Snohomish 

37.49 

Stevens 

8,895.82 
292  43 

Whatcom. 

278.59 
14.95 

Whitman : 

14.95 

Total 

942.24 
-115.23 

10,737.33 
-3L87 

36.13 
-669.90 

2.37 
+2.37 

10,775.82 
-699.41 

11,718.07 
—  814  63 

Increase  (+)  or  decrease  (  —  ).  . 

SILVER. 

The  silver  production  of  Washington  in  1908  was  88,823  fine 
ounces,  valuea  at  $47,076,  as  compared  wnth  55,359  ounces,  valued 
at  $36,537  in  1907,  an  increase  in  quantity  of  33,464  ounces  and  in 
value  of  $10,539.  From  siliceous  ores  was  derived  59,794  ounces, 
an  increase  of  14,822  oimces  over  the  producfion  for  1907;  from 
copper  ores,  19,211  ounces,  an  increase  of  16,241  ounces;  and  from 
lead  ores,  9,426  ounces,  an  increase  of  2,221  ounces.  The  increase 
from  deep  mines  was  33,284  ounces.  The  placers  yielded  in  1908  only 
392  ounces.  Altogether  the  total  increase  of  silver  output  in  1908 
over  that  of  1907  waB  33,464  ounces.  The  largest  output  of  silver  was 
obtained  from  Stevens  County,  which  produced  53,296  fine  ounces; 
the  next  county  in  importance  was  Okanogan,  with  25^526  fine 
ounces;  and  Ferry  County  produced  7,906  ounces.  Of  the  silver  out- 
put, 19,211  ounces  came  irom  copper  ores  in  Stevens,  Snohomish, 
and  Okan^an  counties,  and  9,426  ounces  from  lead  ores  in  Stevens 
County.  The  following  table  shows  the  source  of  silver  production 
by  coimties  and  by  classes  of  ore,  in  1908,  with  increase  in  each  case: 

Source  of  silver  production  in  Washington ,  by  kinds  of  ore,  in  1908 ^  by  counties ^  in  fine 

ounces. 


Placers. 

Deep  mines. 

County. 

Dry  or 

siliceous 

ores. 

Copper, 
ores. 

Lead, 
ores. 

Total. 

Grand  total. 

Chelan 

32 

28 

64 

64 

96 

riallATn 

28 

Ferry 

7,906 
1,732 

7,906 
1,7» 

7,906 

King 

Kittitas 

109 

142 

8 

Okanogiiin 

23,218 

17,000 

:s 

».m 

Snohomish 

Stevens 

26,870 

9.4» 

1 

Whatcom      

«7 
6 

Whitman 

Total 

882 
+180 

60, 7M 
+14,822 

+«;l? 

Increase  (+)  or  decrease  (-) 
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COPPER  AND  LEAD. 

The  297,812  pounds  .of  copper  produced  in  Washington  in  1907 
brought  a  value  of  $59,562,  out  the  312,030  pounds  mined  and 
treated  in  1908  were  sold  for  only  $41,188.  The  largest  producer  of 
copper  was  Stevens  County,  with  248,432  pounds;  the  next  in  im- 
portance was  Okanogan  County,  which  vielded  57,000  pounds;  and 
Ferry,  King,  and  Snohpmish  counties  followed  with  smaller  outputs. 
The  low  price  of  the  metal  during  the  year  restricted  production  and 
retarded  development  of  copper  properties. 

The  lead  output  for  the  year  was  1,150,000  pounds,  valued  at 
$48,318,  which  is  330,394  pounds  more  than  was  produced  in  1907. 
Most  of  the  output  was  derived  from  mines  in  Stevens  County, 
though  a  small  quantity  came  from  King  County. 

MINING  INDUSTRY  IN  WASHINGTON  IN  1908. 

The  total  value  of  the  metals  mined  in  Washington  in  1908  was 
$378,816,  which  was  $19,819  less  than  that  of  1907.  Both  silver 
and  lead  increased  in  value  of  production;  the  losses  were  in  the  value 
of  the  gold  and  copper  output.  The  tonnage  of  ore  was  37,633  short 
tons,  which  is  6,780  tons  less  than  were  produced  in  1907.  This  fact, 
taken  in  connection  with  the  reduction  in  value  of  copper,  shows 
why  the  total  value  of  the  yield  of  the  State  fell  off  in  1908.  The 
counties  which  increased  their  gold  output  were  Ferry,  King,  and 
Stevens,  the  latter  showing  the  largest  amount.  Those  counties 
showing  decrease  were  Chelan,  Kattitas,  Okanogan,  Snohomish,  and 
Whatcom.  The  decrease  of  output  was  large  in  both  Snohomish 
and  AVliatconi  counties  and  accounts  for  the  total  falling  off  for  the 
year.  The  increase  in  quantity  of  copper  was  due  to  operations  in 
Stevens  County,  the  other  counties  showing  a  falling  on  in  this  re- 
spect.    The  increa.se  in  lead  also  came  from  Stevens  County. 

The  following  table  shows  the  production  of  gold,  silver,  copper, 
and  lead  in  Washington  in  1908,  by  counties: 

Muic  produrtinn  of  gold,  silver,  copper,  ana  tead  in  Washington  in  1908,  by  counties. 
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iiv.        ^^»"<-      titv.    pa'"*-|    tity.      ^»"'^m     tity.     i  ^  ^'"*- 


<^uan 
t 


Total 
value. 


I    Shnrl  '  '  '              i 

t')iis.  I'iiif  o:s.  Fijunzs..  Pounds.              \  Pounds. 

Mcniton 1     1.(.2  S21   ' ' I $21 

("hchin 7  I         l.V)  17.").:)'.t  WAVM)  <          %         $51  | '  3  fisi 

Clallam .i  ' ITl.M  li.J'.lt             2,s           lo  ■ 1  36-^ 

Ki'iTV :■         7J2  Mv-1(»  '  17.;i:U  '     7.0(H)     4. 190  |     1.144       $ir)l     '  2l'6:4 

K'wvA 4           .".<.()  r,11.7i)  12.04.-)  I     1.7.T2  918  1     l.(>89|      223  i      3.500,     1147  |  13  V«3 

Kittitas 7; 2vs.si  .'■,,<.t7I           \m  \        58, fi"(txi 

Okaiio^Mii...           !»  I     l.:.n|  ;{Ml.'.M  ,     7.'H.is     25,52«»    1;{..'j2.S  ,  ruA\llO     7.524    29  050 

Siiohonii.sli  ..            tj     2.7.Vi  M.\\\  775             5:i  |        2H       .'{.  7C.5         497    .  1300 

Stcv.Tis 15     ;n.st.;{  .s.v.).-).S2  \S^,SX\     .53.29()  28.217    24S.  432    32.793    1. 14«.92y  4S.  17i   '  293*  101 

Whalcoin  ...            5:          51  2M2. 4:^  (•..()J5             71   I        38' ' (>  CM 

Whitniun....     2  11. '.»5  3(t*.»      ()  ,    3, '312 

r.l  I  37,i;:W  I1.71s.(i7  212.2:51  .ss.vj;^  i7.()7(i  312.030  41,188  1,150,429  48.318  I  378. S16 
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The  total  tonnage,  by  kinds  of  ore  treated,  in  each  county  of  Wash- 
ington in  1908  is  given  in  the  following  table,  together  with  the  in- 
crease or  decrease  as  compared  with  that  of  1907  and  the  average 
values  of  .ores: 

Tonnage  of  ore  sold  or  treated  in  Waakington,  in  1908^  by  kinds  of  ores  and  by  counties^ 

in  snort  tons. 


County. 

Dry  or 

siliceous 

ores. 

Copper 
ores. 

Lead 
ores. 

Total. 

Increase 
(+)  or  de- 
crease (-) 

as  com- 
pared with 
1907. 

rhpian       .                        . .      

IfiO 
722 
560 

160 
722 
560 

—       17 

Ferry 

-  1,446 
+        18 

King           

KitUtas 

-      263 

0)r?inngftn                                                             .      

1,029 

475 
2,783 
3,220 

1,504 

2,783 

31,863 

51 

-      523 

Snohomish 

-10,721 

Stevens      

27,084 
51 

1,550 

+  8,741 

Whatcom 

-  2,569 

Total 

29,506 

+1,969 

$8.57 

$8.90 

6,478 

-8,213 

$1.85 

$6.68 

1,550 

-536 

$3.24 

$34.19 

37,633 

-6,780 

$7.16 

$9.54 

-  6,780 

Increase  ( + )  decrease  (—)...                       .     ... 

Average  recovered  value  per  ton  In  gold  and  silver. . 
Average  recovered  value  per  ton  of  all  metals 

+  $1.00 
+  $1.06 

The  following  table  shows  the  number  of  mines  in  Washington, 
by  counties,  according  to  their  chief  product  in  1908: 

Number  of  mines,  classified  by  chief  product  in  Washingtony  in  1908,  by  counties. 


Mines 
report- 

produc- 
tion. 

Gold  placer  mines. 

Deep  mines. 

County. 

Hy. 
drau- 
Uc. 

Drift. 

Sluice. 

Total. 

Qold. 

Silver. 

Copper. 

Lead. 

Total. 

Benton 

1 
7 
3 
7 
4 
7 
9 
4 

15 
5 
2 

1 
5 
3 

1 

1 
5 
3 

1 

Chelan 

2 

2 

ClaUam 

Ferry 

4 
2 

2 
2 

6 

King 

4 

Kittitas 

2 

4 

1 
2 
2 

7 
2 
2 

Okanogan 

4 

2 

1 
2 
2 

4' 

7 

Snohomish 

2 

Stevens 

3 

1 

6 

15 

Whatcom ... 

2 

2 

2 

4 
2 

1 

WhitTTiftn 

64 

4 

6 

17 

27 

16 

12 

5 

4 

87 

•  REVIEW  BY  COUNTIES. 
BENTON,  CHELAN,  AND  CLALLAM   COUNTIES. 

In  Benton,  Chelan,  and  Clallam  counties  there  were  11  mines 
producing  in  1908.  There  are  5  surface  placers  and  2  deep  gold 
mines  in  Chelan  County,  while  in  both  feenton  and  Clallam  the 
mines  are  all  small  placers.  The  Chelan  County  mines  yielded 
$3,681  in  1908,  an  increase  of  a  third  more  than  in  1907.  The  deep 
producing  mines   were  the  Washington  Meteor,   at  Blewett,   and 
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the  mines  of  the  WeoAtchee  Gold  Mining  Companv,  at  Wenatrhee. 
The  output  was  all  from  tailings.  The  producing  placers  m-erp  the 
Simbach.  the  Peake  &,  Son.  the  Crawford,  the  Wilson,  and  the  C*4»«>k. 
In  the  Ciielan  and  Lakeside  district  the  onlv  prospect  bein^  clevrl- 
oped  Ls  that  of  the  Ilolden  Gold  Alining  Company,  which  Ls  a^n:: 
power  drills.  In  Clallam  County  there  was  a  production  of  S3.6J<.4 
from  3  placer  mines,  the  Loveless  at  Ozette,  the  Kaufman  at  Alter- 
deen,  and  the  Sunset  Mining  Association  at  Moro,  the  last  hein^ 
the  most  important  proilucer.  There  was  no  record  of  output  fn»m 
Clallam  County  in  1907. 

FESBT  COUXTT. 

In  Ferry  County  in  1908  operators  of  6  deep  mines  anci  1  placer 
rep<;>rtod  output  and  there  were  43  mines  which  showe<I  no  y'xAA 
during  the  year.  Almost  the  entire  yield  for  the  year  came  fp»ni 
deep  mines,  of  which  4  were  gold  and  2  silver  mines."  The  total  **ux- 
put  for  the  county  was  valued  at  $17,333  in  gold.  $4,190  in  silver, 
and  SI 51  in  copper,  a  total  of  $21,674.  In  1907  the  county  yieiil 
was  $39,830,  of  which  $26,346  was  derived  from  copper  alone.  '  Tlie 
falling  off  in  copper  output  is  therefore  quite  material.  Tlie  ptM 
increased  from  $4,032  in  1907  to  $17,333  m  1908:  but  the  silver  de- 
creased from  $9,452  in  1907  to  $4,190  in  1908.  The  main  reax»n 
of  the  decrease  in  output  for  the  year  was  the  nonproductivenes>  ..f 
the  mines  of  the  British  Columbia  Mining  Companv,  at  Danville, 
which  was  the  largest  producer  in  the  county,  expeciallv  in  copjier. 
in  1907.  Operations  in  these  mines  in  1908  were  confinetf  to  diamonil 
(Irillinjr*  about  4,300  feet  having  l>een  drilled  in  28  holes.  .\s  in 
1907.  tlio  pHMJuring  districts  of  tlie  county  wore  Danville.  Mfti-^'r. 
and  Krpnhlic.  One  small  (juartz  mine  was  operated  at  Covada  ;iT.i 
1  snijill  i)lacer  at  Paloiise  City.  There  was  only  1  producer  at  D.iii- 
villr  and    1    at    Meteor. 

I{epnl)lic  <li>tri('t  j)ro(liic«»(l  p)|(l  and  silver  vahie<l  at  S^.^J.'*  m 
1007,  nihl  in  l!M)S  the  yield  was  valiie<l  at  ?19.r>33,  a  piin  of  $lo.7'»> 
This  total  yicdd  came  from  /)S4  tons  of  ore.  Very  little  niininir  ^^;i" 
(lone  in  tlie  district  during  100<s,  then*  having  l)een  l)Ut  3  pnxlurtT- 
thr  .\polJo  Consolidated  (lold  Minin*r  Company,  the  Insurgent  Mii;- 
in;:  Conipany.  an<l  the  New  Kei)ul)lie  Mining  Company.  Tlie  l.i-t 
N\jis  foinierly  calhul  the  Kei)ul)lic  Mining  Company,  and  the  pp- 
du(  li<ni  for  the  vear  was  ma(le  und«^r  lease  an<l  hond  to  the  new  «  I'li;- 


paiiv.  Since  the  close  of  the  year  under  th«»  new  nninagf»ment  hijl- 
gijidr  oic  is  Ix'ing  produc(Ml  in  (piantity.  Operators  of  *J4  niinr^  ;:: 
the  district  rcporttMJ  no  product  in  IIMIS,  it  hiving  diflieult  to  ohi.ni. 
nmncv  for  dcvclopnu^nt.  The  Black  Tail  mine  lias  Iwvn  S4»hl  tf  ;i 
SiMittle  cninpany.  The  Surprise  and  San  Pi)il  mines  won*  Ih.i1, 
undn  Icn^-c.  The  outlook  in  the  Kepuhlic  camp  .seems  l«>  Im»  l»riL'!.t 
The  dcvclupnient>  in  the  .New  Kepuhlic  have  given  eneouragemeiit 
to  the  other  mines  in  the  ili>trict. 

KlNt;    AM)    KHIITAS   (<)l  ntiks. 

KniL'  <'«»uniy  jiatl  \  producer.^  in  1!MIs.  all  at  Berlin— tht»  Ape\ 
(iold  iiiiiM"..  the  mines  of  \\\v  Sf'attle  Caxadt*  Milling  CompaTi\,  iii»' 
(lold  MMuntam  .Mining  ('Mm]»anv,  ami  the  Consoliiiateii  Ciold  'Mme> 
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Company.  The  combined  tonnage  was  560  tons,  which  was 
valued  at  $12,645  in  gold,  $918  in  suver,  $223  in  copper,  and  $147  in 
lead,  a  total  of  $13,933,  as  compared  with  $10,698  m  1907.  Opera- 
tors of  24  mines  reported  no  production  in  1908.  No  returns  of 
output  were  received  from  any  of  the  mines  at  Baring,  North  Bend, 
or  Skykomish. 

The  producing  mines  in  Kittitas  County  in  1908  were  all  placers, 
of  whicn  4  were  worked  bv  drifting  and  2  by  the  hydraulicprocess. 
These  mines  are  all  at  liberty;  they  are  the  Emma  and  Fountain 
Head,  the  mines  of  the  Golden  Rule  Mining  Company,  the  Midnight 
Star,  the  Old  Bigney,  and  the  Sunflower  and  Weniger  group.  Their 
total  output  for  the  year  was  valued  at  $5,971  in  gom  and  $58  in 
silver,  a  total  of  $6,029,  which  is  $2,726  less  than  the  yield  of  the 
county  in  1907.  There  were  no  deep  producing  mines  in  the  county 
in|  1908,  although  3  deep  mines  produced  in  1907.  At  Liberty  the 
Fanny  Edel  mine,  ownea  by  the  Hellan  Mining  Syndicate,  of  Seattle, 
was  steadily  developed,  as  were  several  other  claims  of  the  company. 

There  is  a  40-ton  amalgamation  and  concentration  plant  on  the 
Fanny  Edel,  but  no  ore  was  milled  in  1908.  No  returns  of  produc- 
tion were  received  from  the  mines  at  Clealum,  Ellensburg,  Easton, 
Roslyn,  or  Martin. 

OKANOGAN   COUNTY. 

In  Okanogan  County  in  1908  there  were  9  producing  mines,  of 
which  2  were  placers,  yielding  $1,473  in  gold  and  $75  in  silver,  or  a 
total  of  $1,548.  Seven  deep  mines  produced  1,504  tons  of  ore,  of 
which  1,029  tons  were  siliceous  and  475  tons  were  copper  ore.  This 
was  523  tons  less  than  the  output  in  1907.  The  yield  of  the  ore  nmied 
in  1908  was  valued  at  $6,525  m  gold,  $13,453  in  silver,  and  $7,524  in 
copper,  a  total  of  $27,502 — an  increase  of  $10,487  over  the  value  of 
the  product  in  1907.  The  main  increase  shown  was  in  the  silver, 
though  there  was  some  increase  also  in  the  copper;  the  gold  showed 
a  falling  off.  The  producing  deep-mine  operators  in  1908  were  the 
B.  and  F.  Mining  Company,  at  bodie;  Butcher  Bov  Gold  Mining 
Company,  Grant  Consolidated  Copper  Company,  and  Yakima  Gold 
Mining  Company,  at  Chesaw;  Hiclden  Treasure  Mining  Company,  at 
Methow;  Apache  Mining  Company,  at  Nespelem,  and  Ruby  Mming 
Company,  at  Nighthawk.  The  mmes  of  the  B.  and  F.  Mining  Com- 
pany, at  Bodie,  were  worked  only  a  short  time  during  the  year,  and 
the  mill  was  operated  for  only  a  month.  This  company  has  a  10-stamp 
mill  with  cyanide  plant,  in  the  Chesaw  district  no  new  properties 
were  opened  during  the  year.  The  Butcher  Boy  Company  nas  no 
plant  of  its  own  and  ships  its  ores  to  the  Granby  Smelter.     The 

Eroperty  of  the  Grant  ConsoUdated  Copper  Company  was  developed 
y  about  1,200  feet  of  underground  workings,  and  is  a  comparatively 
new  mine,  work  having  commenced  only  m  March,  1907.  The  ore 
was  hauled  13  miles  to  the  railway  and  thence  shipped  to  the 
smelter.  The  Hidden  Treasure  Company,  at  Methow,  has  a  small 
mill  with  concentrators,  which  was  operated  less  than  a  month  during 
1908.  No  stoping  was  done  in  the  mine,  the  work  being  mainly 
development.  At  the  Apache  property,  at  Nespelem,  very  little  was 
done  on  account  of  lack  of  transportation  faciUties,  though  what  ore 
was  mined  was  shipped  to  the  smelter.  The  Ruby  Mining  Company, 
at  Nighthawk,  operated  its  mine  the  first  six  months  of  the  year  only 
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and  shipped  ore  to  the  smelter.  At  Conconcally  no  mines  an  pro- 
ducing, tnou^  some  are  being  developed  and  are  awaiting  tranapop* 
tation  facilities.  There  were  no  producers  at  Loomis.  though  theie 
are  numerous  mining  properties  at  that  place.  At  Masama,  Lucky 
Jim,  the  Flag,  and  the  Daisy  mines  only  deyelopment  work  was  done 
in  1 908.  No  reports  of  proauctiYe  mines  were  received  from  Qroville, 
Silver,  Twisp,  Wauconoa,  Winthrop,  or  Wehesville  in  this  oounty. 

SNOHOMISH  OOITNTT. 

• 

Operators  of  only  4  mines  reported  production  in  Snohomish 
Counter  in  1908,  of  which  2  at  Sutton  were  placers,  and  2  were  deq>, 
one  being  at  Reiter  and  the  other  at  Index.  Only  copper  ores  are 
mined.  The  value  of  the  yield  of  the  county  was  only  $1^00  for  the 
year.  There  was  a  falling  off  in  tonnage,  wholly  in  cojmer  ores,  of 
10,721  tons,  as  compared  ¥dth  the  output  of  1907.  The  fiunker  Hill 
Mining  and  Smelting  Company,  at  Reiter^has  a  60-ton reverberatory 
furnace  and  a  100-ton  concentrator.  The  smelter  was  blown  in 
during  1908  for  a  demonstration  run.  but  operations  were  not  con- 
tinued. On  this  property  are  2  shafts,  86  and  800  feet  deep,  and 
over  6,000  feet  of  tunnels,  as  well  as  1,200  feet  of  diamond-drillnoles. 
The  Ethel  Consolidated  Mining  Company,  at  Index,  has  a  60-ton  con- 
centrator, but  the  plant  was  onlv  operated  one  month  in  1908,  most 
of  the  work  being  done  toward  development  of  the  mine.  Hie  mine 
has  2  tunnels,  600  and  400  feet  Ions,  respectively.  In  the  Dairington 
section  no  new  claims  were  located  in  1908,  and  only  assessment  and 
development  work  was  done  on  a  few  mines.  At  Granite  Falls  the 
Wayside  mine  was  operated  about  nine  months  of  the  year  for 
development  purposes.  No  production  was  made.  The  100-ton 
reduction  plant  consists  of  crusher,  roll,  jig,  and  table  concentration. 
There  was  no  production  from  mines  in  the  Monte  Cristo,  Silverton, 
or  Sultan  districts. 

STEVENS   COUNTY. 

Stevens  County  continues  to  be  the  most  important  producing 
County  in  the  State  of  Washington.  In  1908  the  total  value  of  the 
yield  of  the  county  was  $293,104,  as  compared  with  $217,348  in  1907, 
a  gain  of  $75,756.  This  was  even  more  of  an  increase  tnan  in  1907, 
and  shows  clearly  the  progress  made.  In  detail,  the  output  of  the 
county  for  the  year  was  valued  at  $183,893  in  gold,  63,296  ounces 
of  silver,  248,432  pounds  of  copper,  and  1,146,929  pounds  of  lead, 
with  a  total  value  of  $293,104.  The  increase  in  value  of  gold  for  1908 
over  that  of  1 907  was  $34,305 ;  of  silver,  $16,961 ;  of  copper,  $19,784; 
and  of  lead,  $4,709.  Fifteen  deep  mines  produced  in  1908.  Of  these 
3  were  gold,  6  silver,  2  copper,  and  4  lead  producers.  There  were 
received  reports  from  71  mines  which  made  no  production  during  the 
year.  There  were  31,863  tons  of  ore  treated  in  1908,  of  which  27,084 
tons  were  siliceous  ores,  3 ,220  were  copper  ores,  and  1 ,559  were  lead  ores. 
This  is  an  increase  of  8,741  tons  over  the  production  of  1907.     The 

E reducing  mines  were  those  of  the  Deer  Trail  Consolidated  Alining 
ompany  and  the  Robena  Silver  Lead  Company,  at  Bossburg;  the 
United  Copper  Mining  Company,  at  Chewelah;  Norman  Kin^  at 
Colville;  British  Columbia  Copper  Company,  at  Marcus;  I^irst 
Thought  Gold  Mines  (Limited),  and  Bucher,  at  Pierre  Lake,  whose 
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nearest  post-office  is  Orient,  Ferry  County;  Jupiter  Lead  Company, 
at  Nortnport;  Snyder  &  Baxter,  at  Springdale;  Deer  Trail  Consoli- 
dated Mining  Company  Deer  Trail  No.  2,  Silver  Seal,  and  (^een  and 
Royal,  at  Turk;  and  Silverene  and  Banshee,  at  Valley.  At  Bossburg 
the  Deer  Trail  Consolidated  Mining  Company  is  working  the  old 
Bonanza  mine,  and  its  lead  product  came  from  that  property.  The 
mine  was  worked  only  about  five  months  in  1908.  The  Robena 
Silver  Mining  Company  at  the  same  place  ships  its  lead-silver  ores  to 
the  Tacoma  smelter.  Several  new  veins  of  ore  have  recently  been 
opened  on  this  property,  some  reported  to  show  3  feet  of  low-grade 
copper  ore.  The  United  Copper  Mining  Company,  at  Chewelah, 
has  no  plant  and  ships  its  crude  ore,  which  carries  copper  and  silver, 
to  the  Northport  and  Granby  smelters.  In  1908,  700  feet  of  tunnel 
and  shaft  work  was  done  on  this  property.  Several  other  companies 
were  doing  extensive  development  work.  At  Colville  the  only  pro- 
ducer was  the  Norway  King  mine,  from  which  was  shipped  lead-silver 
ore.  The  Frisco  Standard  Mining  Company  and  the  ifeteor  Mining 
Company  have  both  been  driving  tunnels.  At  Turk,  in  Deer  Trail 
district,  the  Deer  Trail  Consolidated  Mining  Company  shipped  silver 
ore  carrying  some  gold.  The  operators  of  the  Silver  Seal  and  Queen 
mines  shipped  silver  ore.  Silver  ore  was  also  shipped  from  the  Royal 
at  the  same  place.  The  camp  of  Turk  (or  Deer  Trail)  has  been  very 
quiet,  owing  to  the  low  price  of  silver  and  the  distance  from  railroad 
transportation.  At  present  it  is  impossible  to  ship  profitably  ore 
carry mg  8  to  10  per  cent  of  copper  and  60  ounces  of  silver.  From 
Hunters,  Kettle  Falls,  and  Loon  Lake  there  were  no  shipments  in 
1908.  From  Marcus  the  British  Columbia  Copper  Company  shipped 
smelting  ore  to  the  Greenwood,  British  Columbia,  and  Grand  Forks, 
British  Columbia,  smelters.  The  ore  carries  gold,  silver,  and  copper. 
There  are  8  claims  in  the  group,  the  Napoleon  oeing  the  only  one 
worked  in  1908,  and  this  is  opened  by  a  main  tunnel  500  feet  long, 
an  upper  adit,  and  a  ''glory  hole''  or  open  pit.  The  mine  was  oper- 
ated six  months  during  the  year.  The  First  Thought  Gold  Mines 
(Limited),  at  Pierre  Lake,  is  the  most  productive  property  in  the 
State,  and  its  output  is  mainly  gold,  with  a  small  proportion  of  silver. 
From  the  Bucher  mine,  at  the  same  place,  small  shipments  were  sent 
to  the  Northport  smelter.  At  Metaune  all  the  mine  operators  were 
awaiting  the  completion  of  the  railroad,  and  only  development  work 
was  done.  The  mines  of  the  Spokane  Lead  Mines  Company  have  a 
50-ton  concentrator,  but  only  a  little  development  work  was  done  on 
them,  and  no  ore  was  shipped.  At  Northport  the  Jupiter  Lead  Com- 
pany continued  shipping  large  quantities  of  lead  ore.  The  operators 
of  the  Calumet  and  Hecla,  at  the  same  place,  finished  in  December  a 
new  plant  with  100-ton  daily  crushing  and  a  50-ton  concentrating 
capacity.  At  Ryan  assessment  work  only  is  being  done  on  the 
imnes.  At  Springdale,  the  operators  of  the  Snyder  &  Baxter  mine 
shipped  silver-lead-copper  ore  to  the  smelter  at  Ponderay,  Idaho. 
The  mine  is  developed  by  a  1,400-foot  tunnel  and  3  crosscuts.  At 
Valley,  the  Silvereen  and  Banshee  mines  were  both  small  producers. 

WHATCOM   AND   WHFTMAN   COUNTIES. 

In  Whatcom  County  there  were  only  5  producing  mines  in  1908,  of 
which  4  were  placers  and  1  was  a  deep  mine,  all  at  Barron,  in  the 
Slate  Creek  district.     The  total  output  of  the  county  for  the  year 
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was  valued  at  $6,083,  of  which  all  but  $38  was  for  gold.  The  county 
made  a  poor  showing  for  the  year,  its  total  output  being  valued  at 
$22,837  less  than  in  1907.  Heretofore  Whatcom  nas  been  the  leading 
county  in  the  State  in  the  production  of  placer  gold,  but  Kittitas 
exceeded  it  in  1908.  The  most  productive  placer  was  that  of  the 
Granite  Creek  Gold  Mining  Company,  at  Barron,  worked  both  by 
hydraulic  process  and  by  drifting.  The  Minnesota  quartz  mine, 
operated  by  the  Seattle-St.  Louis  Mining  Company,  during  the  year 
erected  a  20-ton  stamp  mill  with  concentrators;  the  miu  was  not 
operated  in  1908.  At  Bellingham  and  Sumas  no  mines  produced 
during  the  year. 

Whitman  County  reports  cfnly  2  producing  mines,  both  small 
placers  with  a  combined  output  valued  at  $312. 

WYOMING. 

By  Chables  W.  Henderson. 
PRODUCTION. 

The  mines  of  Wyoming  during  the  calendar  year  1908  produced 
385.02  fine  ounces  of  gold,  valued  at  $7,959 ;  3,998  fine  ounces  of  silver, 
valued  at  $2,119 ;  and  2,452,049  pounds  of  copper,  valued  at  $323,670, 
a  total  of  $333,748  in  value.  This  was  a  total  decrease  in  value  of 
$129,578  as  compared  with  the  production  of  1907.  In  quantity,  there 
was  an  increase  of  283  fine  ounces  in  silver  and  an  increase  of  194,399 

{)ounds  of  copper,  but  the  lower  average  value  for  these  two  metals 
or  the  year  1908  caused  a  loss  in  value  of  $333  in  silver  and  of  $127,860 
in  copper.  The  decrease  in  eold  of  67  fine  ounces  was  due  to  a 
smaller  prodiK^tion  from  the  placer  mines.  The  deep-mines  yield  in 
1908  was  greater  in  quantity  of  all  three  metals — ffold,  silver,  and 
copper — than  in  1007.  Only  6  deep  mines  producea  in  1908  as  com- 
pared with  11  in  1907.  There  were  5  small  placers  in  1908  as  com- 
pared with  8  in  1907,  and  they  yielded  $820  in  gold  in  1908,  a  falling 
oir  of  83,225. 

The  t()nnao;e  sold  or  treated  in  1908  was  19,031  short  tons  as  com- 
pared with  26,137  tons  in  1907,  a  decrease  in  1908  of  7,106  tons.  In 
1008  siliceous  ore  mined  amounted  to  only  5  tons,  the  remainder, 
10,026  tons,  being  all  copper  ore.  Deep  mines  yielded  $7,139  in 
gold,  3,000  fine  ounces  of  silver,  and  2,452,049  pounds  of  copper,  at 
an  average  value  per  ton  of  SO. 375  in  gold,  0.21  fine  ounce  in  silver, 
and  6.44  per  cent  of  copper. 

The  copper  yield,  valued  at  $323,670,  represented  97  per  cent  of 
the  value  of  the  State  total. 

Mine  production  of  gold,  silver,  and  copper  in  Wyoming^  in  1907  and  1908. 


Metal. 


Quaulity.      Value 


<iol(l fine  ounces. .;  Ah'l. 02 

Silver do i  3. 71 ') 

Coi)i)er pounds. .     2. 257.  i»oO 


1908. 


Quantity.      Value. 


$9,344  385.02 

2.452  I  3,998 

451.530       2.452,049 

4<i.3.32r»  I 


17.950 
2,119 


333,748 


Increase  (+)  or 
decrease  (—). 


Qoaotity.        Value. 


-    67.00 
+       283 

+194,380 


-  <1.38S 

-  3SS 
-137.80 

-129.578 
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The  increase  in  the  quantity  of  the  yield  from  deep  mines  was  due 
to  a  somewhat  larger  output  from  the  mines  and  smelter  at  Encamp- 
ment, Carbon  County,  and  from  several  shipments  of  high-grade  cop- 
per ore  from  Hartvifle,  Laramie  County^  and  from  Copper  Mountain. 
Fremont  County.  The  last-named  district  expects  soon  to  be  reachea 
by  the  railroads,  and  the  camp  will  be  in  a  position  to  ship  ores  when 
the  heavy  cost  of  the  long  wagon  haul  to  tne  railroad  has  been  elimi- 
nated. Lessened  operations  m  the  placer  camps  of  the  South  Pass 
district,  Fremont  County,  and  the  Jackson  Hole  district,  Uinta 
County,  caused  the  decrease  in  gold  yield  for  the  State. 

Source  of  gold  and  silver  production  in  Wyoming,  in  1907  and  1908. 


Num- 
ber of 
mines. 

Tonnage. 

Gold. 

SUver. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

Deep  mines: 

siliceous  ore 

6 

Short  Umi. 

5 

19,026 

Fineoz. 
345.35 

r,139 

Fineoz. 
3,990 

$2,115 

$9,254 

Copper  ore 

Total,  1908,  deep  mines  . . 
1907  deep  mines 

6 
11 

19,031 
26,137 

345.35 
256.34 

7,139 
5,299 

3,990 
3,641 

2,115 
2,403 

9,254 
7,702 

Increase     (+),     or     de- 
crease (— ).. 

-5 

-7,106 

+  89.01 

+1.840 

+349 

-288 

+  1,552 

Placer  mines,  1908 

6 

8 

39.67 
195.68 

820 
4,045 

8 
74 

4 
49 

824 

Placer  mines,  1907 

4,004 

Placer  decrease  ( — ) 

-3 

-156.01 

-3.225 

-  66 

-  45 

—3,270 

Total,    1908,    deep    and 
placer  mines. . 

11 

19,031 

385.02 

7,950 

3.998 

2,119 

10,078 

Mine  production  of  gold,  silvery  and  copper  in  Wyoming  in  1908,  by  counties. 


County. 

Produc- 
ing 
mines. 

Tonnage. 

Gold. 

Silver. 

Copper. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Albany,  Carbon, 

and  Laramie.... 

Crook 

3 
3 
3 

2 

Short  Umi. 
18,927 

Fineozt. 

31&99 

11.27 

26.36 

28.40 

$6,504 
233 
545 

687 

Fineou. 

3,123 

2 

867 

6 

$1,655 

1 
460 

3 

Poundt. 
2,417,366 

$319,002 

$327,341 
234 

Fremont 

104 

34,683 

4,578 

5,583 

Uinta  and  unap- 
portioned 

600 

11 

19,031 

385.02 

7,950 

3,998 

2,119 

2,452,049 

323,670 

333,748 

REVIEW  BY  COUNTIES. 
ALBANY,   GABBON,   AND  LABAMIE  COUNTIES. 

These  three  southern  counties  in  Wyoming,  with  one  productive 
mine  in  each  coimty  in  1908,  produced  18^927  short  tons  or  ore,  from 
which  was  won  $6,594  in  gold,  $1,656  in  stiver,  and  2,417|366  pounds 
of  copper,  valued  at  $319,092,  a  total  of  $327,341,  or  98  per  cent  of  the 
total  value  of  the  State  yield. 
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ALBANY  COUNTY.  • 

A  small  production  was  made  by  one  producer  in  this  county,  at 
Centennial.  Several  tons  of  ore  from  the  Fram  mine  were  worked  in 
a  small  arrastra. 

There  were  17  nonproducing  mining  companies  in  this  county  in 
1908,  which  reported  assessment  or  development  work. 

In  the  Jelm  if ountain  district,  near  Jelm  and  south  of  Laramie,  are 
several  mines.  The  American  Gold  and  Copper  Company  operates 
the  Jessie  mine.  On  the  property  is  a  10-stamp  mill,  with  concen- 
trators. The  Annie  Mining  Company's  plant  is  also  a  10-stamp  mill, 
with  concentrators.  The  operators  of  the  White  Swan  group  are 
reported  to  have  opened  nigh-erade  copper  ore,  carrying  both 
gold  and  silver.  The  Wyoming  Queen  Mining  Company  reports  a 
10-stamp  mill  on  the  property;  the  mine  is  opened  by  a  shaft  250  feet 
deep. 

In  the  Douglas  Creek  district,  near  Holmes  and  Centennial,  reports 
were  received  from  the  American  Gold  Placer  Mining  Company,  the 
Gold  Exploiting  Placer  Company,  the  North  Fork  Mming  and  Devel- 
opment Company,  and  the  Kambler  Copper  and  Platinum  Company. 
The  last-named  company  reported  4,000  leet  of  imderground  develoo- 
mcnt.  and  that  ore  was  shipped  in  January,  1909.  The  ore  is  valuable 
for  platinum,  iridium,  and  copper.  The  American  Gold  Placer  Com- 
pany's sluices  were  oostructed  by  ice  late  in  1908  before  a  clean-up 
was  made. 

The  Utopia  Gold  Mining  Company,  near  Centennial,  and  in  the 
Medicine  Bow  district,  reported  300  reet  of  an  800-foot  adit  driven  in 
1908. 

No  work  was  done  in  1908  on  the  property  of  the  Strong  Copper 
Mining  Company,  in  the  Horse  Creek  district,  near  Leslie. 

In  the  Laramie  Peak  district,  near  Esterbrook,  are  the  mines  of  the 
Boston- Wyoming  Copper  Company,  developed  by  a  335-foot  vertical 
shaft. 

CARBON  rOUNTY. 

The  only  producer  in  this  county  was  the  Penn- Wyoming  Company, 
at  f]nranipnient.  According  to  the  annual  report  published  in  the 
p]nt]:ino(Tino;  and  Mining  Journal,  "the  smelter  of  this  company  was 
opc'rated  only  one  hundred  and  nineteen  days  in  1908,  producing: 
2,384, 3r)0  pounds  of  copj)er  from  ore  yielding  125.6  pounds  per  ton.^ 

No  shipments  were  made  by  other  companies  in  tiie  district.  The 
Indepondenco  Copper  Company  reported  steady  development  work 
throughout  the  year.  This  property  is  2  miles  north  of  Dillon,  and  a 
GO-ton  pyritic  copper  smelter  was  erected  near  the  mine  in  1908.  The 
C()n<j:()  Alining  Company  reported  development  and  ore  taken  out. 
The  (lolden  Edge  Mining  and  Milling  Company  and  the  Rocky  Moun- 
tain Cooper  Company  reported  development  work. 

The  rSnake  Kivor  Consolidated  Mining  Company,  operating^  the 
Throe  Forks  group,  near  Slater,  Colo.,  reportea  substantial  devel- 
opment work. 

Th(*.  West  Virginia-Wyoming  Copper  Company  has  a  200-foot  shaft 
on  its  pnmerty.  Ore  has  been  placed  on  the  dumps  awaiting  the 
erection  of  a  concentration  plant. 


SILVER,  COPPER,  LEAD,  AND  ZINC  IK  THE  CENTRAL 

STATES  IN  1908. 


(MINE    PRODUCTION.) 


By  B.  S.  BuTLEE  and  C.  E.  Siebenthal. 


INTRODUCTION. 

The  following  is  an  account  of  the  production  of  silver,  copper,  lead, 
and  zinc  in  1908  by  the  mines  of  the  Central  States,  including  Arkan- 
sas, Illinois,  Iowa,  Kansas,  Kentucky,  Michigan,  Missouri,  Oklahoma, 
and  Wisconsin.  The  territory  thus  embraced  Ues  in  the  great  interior 
valley  province  of  the  United  States,  which  extends  from  the  Appa- 
lachian system  to  the  Rocky  Moimtain  front,  exclu(Ung  the  Black 
Hills,  ilost  of  the  mines  are  developed  in  the  raleozoic  sedimentary 
rocks  of  this  province,  but  the  copper  range  of  northern  Michigan 
comprises  lavas  and  intercalated  sediments  of  pre-Cambrian  age. 

The  statistics  of  production  given  in  the  following  pages  are  based 
on  reports  made  directly  to  the  United  States  Geological  Survey  by 
the  mines,  and  represent  the  quantity  of  metals  recovered  or  paid  for 
in  the  ore  that  was  treated  or  sold  during  the  year.  These  figures  are 
in  close  agreement  with  those  rejjorted  by  the  smelters  and  refineries, 
which  represent  the  actual  quantity  of  finished  metal  produced  within 
the  year,  though  not  wholly  from  ore  mined  the  same  year. 

Statistics  of  actual  mine  production  were  first  collected  for  Michigan 
for  1906.  The  mine  census  of  all  of  the  Central  States  was  first  under- 
taken for  the  year  1907.  Its  continuation  for  the  year  1908  makes 
possible  the  direct  comparison  of  the  production  for  two  successive 
years  which  has  been  made  in  the  following  pages. 

The  method  of  marketing  and  recording  tne  mine  output  in  the  lead 
and  zinc  regions  of  the  Central  States  differs  from  that  employed  in 
the  Western  States.  In  the  latter  the  miner  usually  sells  his  ore  ac- 
cording to  the  assay  content  of  metal  at  a  certain  price  per  unit.  In 
the  lead  and  zinc  regions  of  the  Central  States,  however,  where  the 
material  sold  is  principally  concentrates,**  payment  is  made  according 
to  a  basis  price  for  a  certain  quahty  of  concentrates.  The  details 
of  this  method  are  given  in  the  pages  devoted  to  Missouri.  The 
figures  which  are  reported  to  the  survey  by  producers  are  tonnage  and 
assay  content  of  concentrates  sold  and  amount  received  in  payment. 
The  total  metal  produced  is  calculated  from  the  first  two  or  these 
items.  The  reasonable  agreement  of  the  mine  production  with-  the 
smelter  production,  as  shown  in  the  general  report  on  zinc  in  Miner^ 
Resources  for  1908,  indicates  that  the  calculations  have  given  results 
very  nearly  correct. 

Ill  the  case  of  Michigan  the  mines  report  the  quantity  of  concen- 
trate produced  and  the  actual  recovery  of  copper  from  concentrate 

a  In  k)cal  osage  the  ore  as  mined  Is  called  ''dirt"  and  the  concentrates  are  classed  as  "ore." 
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Dev&topment  work  wag  perforfn«tl  on  the  Tmidwell  ami  €«rm  L 
ffl0U{)fif  mod  on  the  property  of  the  Roexwa  Minitig  CompftnT,  iti  tiv 
Htirricanfi  dUtriet* 

rBEMD!rr  couktt. 

Frrtmont  Comity^  >^  IMB,  {iroduced  from  3  deep  mini<«  104i4iatt 

tons  of  copper  oWj  which  ciirried  Taiue^  of  $545  in  giM  and  S4W)  m 

citver  and  34,^3  pounds  of  coppm^—a  tcdal  %'iilue  of  $4*1,583.    Ttw 

'ore  came  from  ia&  Willow  Creek  an<]  Copper  !hIountaiii  djalrkti. 

There  was  no  placer  yield  from  the  South  Paai  dint  net. 

The  pmpo«^^  new  work  of  the  Burlington  Bailroad  tl  ^  ^ 
Coppctr  Muunttiin  re^>n  will  aid  greatly  in  the  devetopmaitl  of  dli 
new  chopper  ciiinp.  Tlie  Mack  Coppt^r  Company  and  um  ThfVP  ITl 
Mining  Compiuiy  j^hippe«l  smuU  lotjs  of  copper  ore,  ftpvrral  eatv  ol 
copper  ore  were  sliipped  by  the  Wiiliama-l^timati  lllltutt^  CompAinr. 
Tilled  company'^  workings  conakt  of  a  vertical  sliaft  630  faei  d«e|»  ftod 
l/iOO  feet  of  tiinnek. 

Exploration  wcirk  waa  done  bv  the  Lm*ky  Nine  ^tininfc  and  De^viiHh 
mcnt  Ctmipimy,  the  ThciTnoiKili.'*  C4>pper  lUmiig  Compaiyr,  anil  w 
Kochc^tcr*8h4iilione  Mining  Cijmpany-  Tlie  Wind  Rjver  SUnbig  Mi 
UiUing  Company  ha^  a  SMhfoot  adit^  and  in  1908  b^gan  another  vSl 
ISO  f«^t  helow  the  fn-ai.  The  equipment  at  the  tnint^  lorludei  i 
3<^tamp  mill 

In  the  South  Vn»»  district,  near  Atlantic  and  South  PaasCiljt  ^ 
Fetleral  Ould  Mining  Conmaiiv,  oti  the  Oirina  mine,  haa  a  fiQ04iial 
fihaft,  and  did  con^derable  ileTelopntent  m  1909^.  Tbem  m  bei^t 
biiih  an  elcH!tric  plant  to  j^vnemte  power  for  the  minm  in  ihk  dtstrirt, 

20-8tamp  mill  on  the  property  of  the  Hel«i  Gold  Mining  Comptuij. 

JOHNSON   COUNTY. 

No  production  was  reported  from  this  county.  The  KeUy  Creels 
Mining  Company  operates  the  La  Porte  mine  in  the  Bull  Ciunp  dis- 
trict, at  Buffalo*;  there  is  a  5-stamp  mill  on  the  property.  The  Top 
Hand  Mining  Company  and  the  BuU  Camp  Mining  CoiiqMUiy  reported 

development  work. 

UINTA   COCNTT^ 

Only  a  nonunal  yield  was  made  fhim  Uiis  county  in  1008,  from 
placers  in  the  Jackson  Hole  dislrict.  In  I907«  plaoefB  and  one  deq> 
mine  in  this  district  made  a  suhstaalial  tMlpiil. 


SILVER,  COPPER,  LEAD,  AND  Z0C  IN  THE  CENTRAL 

STATES  IN  1908. 


(MENTB    PRODUCTION.) 


By  B.  S.  BuTLEE  and  C.  E.  Siebenthal. 


INTRODUCTION. 

The  following  is  an  account  of  the  production  of  silver,  copper,  lead, 
and  zinc  in  1908  by  the  mines  of  the  Central  States,  includu]^  Arkan- 
sas, lUinois,  Iowa,  Kansas,  Kentucky,  Michigan,  Missouri,  Oklahoma, 
and  Wisconsin.  The  territory  thus  embraced  Ues  in  the  great  interior 
valley  province  of  the  United  States,  which  extends  from  the  Appa- 
lachian system  to  the  Rocky  Mountain  front,  exclu(hng  the  Black 
Hills.  Most  of  the  mines  are  developed  in  the  Paleozoic  sedimentary 
rocks  of  this  province,  but  the  copper  range  of  northern  Michigan 
comprises  lavas  and  intercalated  sediments  of  pre-Cambrian  age. 

The  statistics  of  production  given  in  the  following  pages  are  based 
on  reports  made  directly  to  the  United  States  Geological  Survey  by 
the  mines,  and  represent  the  quantity  of  metals  recovered  or  paid  for 
in  the  ore  that  was  treated  or  sold  during  the  year.  These  figures  are 
in  close  agreement  with  those  reported  by  the  smelters  and  refineries, 
which  represent  the  actual  quantity  of  finished  metal  produced  within 
the  year,  though  not  wholly  from  ore  mined  the  same  year. 

Statistics  of  actual  mine  production  were  first  collected  for  Michigan 
for  1906.  The  mine  census  of  all  of  the  Central  States  was  first  under- 
taken for  the  year  1907.  Its  continuation  for  the  year  1908  makes 
possible  the  direct  comparison  of  the  production  for  two  successive 
years  which  has  been  made  in  the  following  pag^es. 

The  method  of  marketing  and  recording  tne  mine  output  in  the  lead 
and  zinc  regions  of  the  Central  States  differs  from  that  employed  in 
the  Western  States.  In  the  latter  the  miner  usually  sells  his  ore  ac- 
cording to  the  assay  content  of  metal  at  a  certain  price  per  unit.  In 
the  lead  and  zinc  regions  of  the  Central  States,  however,  where  the 
material  sold  is  principally  concentrates,**  payment  is  made  according 
to  a  basis  price  for  a  certain  quaUty  of  concentrates.^  The  details 
of  this  method  are  given  in  the  pages  devoted  to  Missouri.  The 
figures  which  are  reported  to  the  survey  by  producers  are  tonnage  and 
assay  content  of  concentrates  sold  and  amount  received  in  payment. 
The  total  metal  produced  is  calculated  from  the  first  two  of  these 
items.  The  reasonable  agreement  of  the  mine  production  with,  the 
smelter  production,  as  shown  in  the  general  report  on  zinc  in  Mineral 
Resources  for  1908,  indicates  that  the  calculations  have  given  results 
very  nearly  correct. 

Ill  the  case  of  Michigan  the  mines  report  the  quantity  of  concen- 
trate produced  and  the  actual  recovery  of  copper  from  concentrate 

a  In  local  osage  the  ore  as  mined  Is  called  ''dirt"  and  the  concentrates  are  classed  as  "ore." 
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smelted.  In  any  year  the  mines  may  produce  more  or  less  concen- 
trate than  is  smelted  during  the  same  period.  The  copper  content  of 
concentrate  produced  during  the  year  out  not  smelted  nas  been  esti- 
mated on  the  basis  of  the  average  copper  recovery  per  ton  for  the 
year  of  the  company  producing  it. 

The  cooperation  or  all  who  have  furnished  information  for  this 
report  is  gratefully  acknowledged. 

PRODUCTION. 

SILVER. 

The  production  of  silver  in  the  Central  States  in  1908  was  292,237 
fine  ounces,  which,  at  the  average  price  of  53  cents  per  fine  ounce,  had 
a  value  of  $154,885,  as  compared  with  328,411  fine  oimcesy  valued  at 
$216,751,  in  1907.  No  silver  ores  are  worked  in  the  Central  States, 
and  the  comparatively  small  quantity  of  silver  that  is  produced  is 
recovered   incidentally   to   the   production   of   other  metals.     The 

freater  part  of  the  output  comes  from  the  copper  lodes  of  Michigan, 
ut  lead  ores  of  southeast  Missouri  and  the  lead-zinc-fluorspar  de- 
posits of  the  Kentucky-IlUnois  field  also  carry  silver,  some  of  which  is 
recovered  from  the  lead  concentrates. 

COPPER. 

Complete  figures  of  the  production  of  copper  in  the  Central  States 
in  1908  are  not  given,  in  order  to  avoid  disclosing  the  output  of  indi- 
vidual producers.  Michigan  and  Missouri  are  the  only  copper-pro- 
ducing States,  the  former  contributing  nearly  the  entire  copper  output 
of  the  Central  States.  The  copper  production  of  Michigan  in  1908 
was  223,286,700  pounds,  which,  at  the  average  New  York  price  of 
13.2  cents  per  pound,  was  worth  $29,473,844,  as  against  a  production 
of  217,767,232  pounds,  valued  at  $43,553,446,  in  1907. 

LEAD. 

The  production  of  lead  b^r  the  mines  of  the  Central  States  in  1908 
was  153,361  short  tons,  which,  reckoned  at  the  average  New^  York 
price  of  the  metal  for  the  year,  $84  per  ton,  or  4.2  cents  per  pound, 
amounted  to  $12,882,324,  as  compared  with  146,379  short  tons,  worth 
$15,516,174,  in  1907.  Missouri,  as  usual,  leads  the  other  Central 
States  in  the  production  of  lead,  and  duplicated  the  record  made  last 
year  by  a^ain  taking  first  place  in  the  tjnited  States.  The  dissemi- 
nated lead  district  of  southeast  Missouri  exceeded  the  production  of 
the  Coeur  d'Alene  district  of  Idaho  and  became  the  largest  single  lead- 
producing  district  in  the  United  States. 

ZINC. 

The  production  of  zinc  in  the  Central  States  in  1908,  based  on  re- 
turns from  the  mines,  with  a  deduction  for  smelting  loss,  was  146,975 
short  tons.  The  value  of  this  output,  computed  at  $94  per  ton,  or 
4.7  cents  per  pound,  the  average  New  York  price  of  the  metal  for  the 
year,  was  $13,815,650.  The  production  of  zinc  in  the  Central  States 
m  1907  was  156,027  short  tons,  valued  at  $18,411,086.  Missouri 
again  leads  the  Central  States,  and  the  United  States  as  well,  in  the 
production  of  zinc. 
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SUMMARY  OF  PRODUCTION  BY  STATES. 

The  total  value  of  the  production  of  silver,  copper,  lead,  and  zinc  in 
the  Central  States  in  1908  was  $56,326,703, «  as  compared  with 
$77,697,457°  in  1907.  The  contributions  of  each  State  and  each 
metal  to  this  total  are  shown  in  the  following  table: 

Production  of  silver ^  copper ^  lead^  and  zinc  in  the  Central  States  in  1908,  by  States, 


State. 

Silver. 

Copper. 

Lead. 

Zinc 

Total  value. 

Quan- 
tity. 

Value. 

Quantity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Ar^nnsas. . 

Fine 
ounces. 

Pound*. 

Short 

tons. 

15 

399 

51 

2,518 

$1,260 

33,516 

4,284 

211,612 

Short 
tone. 

605 
1,717 

396 
14,119 

$56,870 

161,396 

37,130 

1,327,186 

$58,130 

Illinois 

2,051 

$1,087 

196,001 

Iowa 

41,414 

Kansas 

1,538,098 

Kentucky 

Michigan 

241,055127,759 
49,131    26.039 

223,286,700 

129,473,844 



29,601,603 

Missouri    

144, 459)12.  i.^.  RSRAm.  404 

16,096,976 

425,726 

1,711,364 

22,266,571 

Oklahoma 

1,781 
4,138 

149,604!    4,529 
347,692  18,206 

575,330 

Wisconsin. 

2,058,956 

Total 

292,237{154,885 

223, 286, 700  a29, 473, 8441153, 361;12, 882, 324 146, 976 

13,816,650 

56,326,703 

Total,  1907. 

328, 411 216, 751j  217, 767, 232:  o  43, 553, 446146, 37915, 616, 174 156, 027 

18, 411, 086]  •77, 697, 457 

a  Not  including  value  of  copper  production  of  Missouri. 
ARKANSAS. 

By  C.  E.  SlEBENTHAL. 

PRODUCTION. 

The  production  of  lead  and  zinc  in  Arkansas  in  1908  is  shown  in 
the  following  table: 

Production  of  lead  and  zinc  in  Arkansas  in  1908,  in  short  tons.^ 


Ore. 

Metal  content 

Lead  concen- 
trates. 

Zinc  concentrates. 

Zinc 

District. 

Galena. 

Sphalerite. 

Silicate  and  car- 
bonate. 

L<etau. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

'^.r- 

Value. 

Quan- 
tity. 

Value. 

North  Arkansas 

Same,  1907 

18 

$985 

516 

$18,270 

939 

$21,469 

15 

$1,260 

605 

$66,870 

15 

800 

538 

15,233 

663 

16,210 

12 

1,272 

474 

66,932 

a  In  calculating  the  metal  content  of  the  ores  from  assavs  allowance  has  been  made  for  smelting  loflses  In 
case  of  zinc  but  not  in  the  case  of  lead.  In  comparing  the  values  of  ore  and  metal  it  should  be  borne  In 
mind  that  the  value  given  for  the  ore  Is  that  actually  received  by  the  producer,  while  the  value  of  the 
metal  is  calculated  from  the  average  daily  quotations  at  New  York. , 

NORTHERN  ARKANSAS. 

Lead  and  zinc  deposits  have  been  known  in  Arkansas  for  many 
years.    Lead  was  noted  by  Schoolcraft  in  his  trayeb  in  1819.  and  has 
been  mined  in  a  desultory  way  since  the  settlement  of  tb^  ^ 
Present  development  dates  from  about  1899,  when  1 

a  Not  indadlng  valoe  of  oopp«r  prodootlOB  c' 
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rush  to  the  northern  Arkansas  field.  The  mines  are  principally  in 
Marion  County  and  in  the  adjoining  portions  of  Searcy,  Newton,  and 
Boone  counties,  though  there  are  also  numerous  mines  and  prospects 
in  Baxter,  Izard,  Sharp,  Lawrence,  and  other  counties  to  the  east. 
Until  recently  the  mines  labored  under  the  disadvantage  of  a  long 
wagon  haul  to  the  railroad  and  of  high  freight  rates.  The  compl^ 
tion  of  the  White  River  branch  of  the  St.  Louis,  Iron  Mountain  and 
Southern  Railroad  and  of  the  St.  Louis  and  North  Arkansas  Railroad, 
has  brought  most  of  the  producing  mines  within  10  miles  of  railway 
transportation,  and  greatly  improved  the  situation  as  regards  trans- 
portation. Other  handicaps  are  the  lack  of  keen  competition  among 
ore  buyers,  and  the  added  cost  and  the  loss  of  time  in  obtaining 
suppUes  and  repairs,  though  these  conditions  will  doubtless  improve 
with  the  development  of  the  field.  Land  for  mining  purposes  is 
ordinarily  leased  in  10-acre  tracts  at  10  per  cent  royalty.  Wood  is 
imiversally  used  for  fuel  at  the  mines.  At  the  close  of  1908  there 
were  22  steam  concentrating  plants  in  the  district.  These  are  of 
the  Joplin  type,  and  average  about  100  tons  in  daily  capacity.  Minr 
ing  methods  are  similar  to  those  in  vogue  in  the  Joplin  region,  except 
that  owing  to  the  rugged  character  of  the  country  many  deposits 
have  been  found  outcropping  on  the  hillside,  and  have  been  followed 
in  by  day  levels.  Shallow  deposits  are  won  by  oi>en  pits.  Hand 
drills  are  gencrallv  used,  though  a  few  of  the  larger  plants  have  installed 
air  or  steam  drills.  At  present  prospecting  is  done  by  means  of  the 
churn  drill,  and  an  encouraging  feature  of  recent  work  has  been  the 
greater  depth  to  which  prospecting  has  been  carried  and  the  reported 
ore  strikes  at  depths  around  300  feet  as  described  in  the  district  notes. 

The  ores  are  galena,  sphalerite,  and  smithsonite.  The  sphalerite 
is  generally  very  higli  grade,  tlie  concentrates,  when  clean,  ranging 
well  al)()ve  the  price  basis,  60  per  cent  metallic  zinc  content.  The 
sphalerite  and  smithsonite  are  shown  by  analysis  to  contain  appre- 
cial)lc  (juantitios  of  cadmium,  a  yellow  variety  of  smitlisonite,  known 
locally  as  '^turkey  fat,''  showing  as  higli  as  eight-tenths  of  1  per  cent 
of  cachniuni.  The  prevailing  low  price  of  zinc  ore  curtailed  the  pro- 
duction tlirougliout  the  year,  particularly  in  those  mines  which  have 
passed  the  (IcvelopiiK^nt  stage.  Operations  were  largel}'  confined  to 
prospecting  and  to  o])(»ning  up  new  deposits  rather  than  to  exploiting 
the  known  ore  bodies. 

The  ore  ])odi(\s  occur  in  fissures  or  crevices,  in  fault  breccias,  and  in 
solution  l)reccias.  TIk*  ore  deposits  are  for  the  most  part  found  in 
the  Yellvillo  liriK^stono  of  Ordovician  age,  but  some  also  are  found 
in  tlie  Boone  formation  of  lower  Carboniferous  age. 

Grateful  ackuowh^dgmeiiit  is  mad(^  of  assistance  rendered  by 
Prof.  K.  W.  Willett  in  the  colh^'tion  of  the  statistics  of  lead  and  zinc 
production  of  northern  Arkansa^i  in  1908. 

KEVIKW    BY    DISTRICTS. 

Dodd  Cify  district. — The  Pilot.  Rock  Lead  and  Zinc  Company  pros- 
ecuted d(*veloi)iiient  work  upon  a  shallow  blanket  formation  of^zinc 
carbonate  ore  at  a  depth  of  35  to  50  feet.  By  means  of  a  crusher 
and  hand-jig  plant  a  fair  output  of  high-grade  lead  and  carbonate 
ores  was  made.  TIk^  lola  Cooperative  Zinc  and  Lead  Company  con- 
fined operations  to  development  work  and  got  out  a  small  produc- 
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tion  of  blende  concentrates.  The  Susquehanna,  Beatty,  Bear  Hill, 
and  Nakomis  mines  were  not  in  operation.  On  the  last  tract  a  drill 
hole  is  reported  to  be  in  ore  from  297  to  324  feet. 

Several  old  workings  in  this  district  were  reopened  during  the 
year,  among  others  the  old  Rising  Sun  mine,  recently  acquired,  to- 
gether with  640  acres  of  land,  by  the  Rising  Sun  Mining  Company. 
This  mine  consists  of  a  tunnel  200  feet  in  length;  it  produced  a  con- 
siderable amount  of  lead  in  by-gone  davs. 

Harrison  district — ^The  Missouri  and  Arkansas  Mining  Company, 
operating  3  miles  east  of  Harrison,  made  a  fair  output  of  plende  con- 
centrates. A  second  shaft  was  sunk  and  other  development  work 
done.  Other  mines  operating  in  the  vicinity  of  Harrison  were  the 
Annie  May  and  the  Joplin  mines  on  Crooked  Creek,  the  latter  making 
a  fair  production  of  high-grade  blende  concentrates. 

Kingdon  Springs  district — ^The  Erie-Ozark  Mining  Company,  after 
prospecting,  developed  an  ore  body  at  120  feet,  to  work  which  a 
second-hand  mill  was  moved  from  tne  Joplin  district  and  set  up  just 
at  the  close  of  the  year.  The  Monkey  BCQl  mine  was  operated  for  a 
very  brief  time;  the  Onwatta  and  Big  Star  mines  were  not  in  opera- 
tion at  all  during  the  year. 

Maumee  district, — ^The  North  Arkansas  Mining  and  Investment 
Company  operated  the  Maumee  mine  for  a  short  time  only,  and 
made  a  small  output  of  blende  ore.  The  Jack  Pot  Mining  Company 
beffan  the  remodeling  and  rebuilding  of  the  old  Jack  Pot  mill.  The 
mm,  enlarged  to  100  tons  capacity,  was  completed  early  in  1909. 
The  North  Star  mine  was  not  m  operation  during  the  year. 

Mount  Hersey  district. — ^The  Hurricane  Zinc  Company,  operating* 
the  Big  Hurricane  mine,  maintained  its  record  as  a  large  producer  or 
zinc  carbonate,  though  not  in  operation  for  the  full  year.  The  Belle 
of  Wichita  and  the  Spier  mines  were  not  in  operation. 

Rush  Creek  district — ^The  Morning  Star  Mining  Company  was  in 
operation  for  a  portion  of  the  year  and  made  a  Fair  output  of  both 
blende  and  zinc  carbonate  concentrates.  The  Philadelphia,  Mcin- 
tosh, and  Silver  Hollow  mines  were  not  operating. 

Zinc  district, — ^Development  work  was  pursued  at  the  Lone  Jack 
mine  in  Coon  Hollow,  and  a  small  (^^uantity  of  mixed  siUcate  and 
blende  was  raised.  The  Madison  mme  was  operated  for  a  short 
interval  and  had  a  small  output  of  zinc  carbonate  ore.  The  Almy 
and  Gloria  mines  were  not  in  operation  during  the  year;  ore  is 
reported  in  a  drill  hole  on  this  tract  at  a  depth  of  from  285  to  335 
feet.  The  Black  Bear  Land  and  Mining  Company  erected  a  50-ton 
mill  during  the  latter  part  of  the  year  and  made  a  test  run.  The  ore 
is  blende  m  a  sheet  formation  at  a  depth  of  85  feet.  Considerable 
iron  pyrites  occurs  with  the  ore. 

Otiier  districts, — A  150-ton  mill  was  erected  at  the  Bonanza  mine. 
3  miles  north  of  Buffalo  City,  in  the  first  half  of  the  year,  and  a  good 
production  of  blende  concentrates  was  made.  The  Keynolds  Mining 
and  Development  Company,  operating  in  the  Hall  Mountain  district 
east  of  Yellville,  during  the  year  was  succeeded  by  the  Blue  John 
Lead  and  Zinc  Company.  The  Lincoln  Mining  and  Milling  Company, 
operating  the  New  Era  mines  near  Smithvilfe,  was  mostly  engaged 
in  development  work.  The  Powhatan  Zinc  and  Lead  Mining  Com- 
pany completed  a  200-ton  mill  near  Smithville  just  at  the  dose  of 
the  year  and  began  operating  early  in  1909.    The  tract  is  prospected 
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by  extensive  drilling  and  3  shafts,  respectively  40,  110,  and  183  feet 
in  depth.  Ore  is  reported  in  a  drill  hole  at  a  depth  of  272  feet. 
The  Paymaster  Zinc  Company  was  absorbed  by  the  Arbuckle  Mining 
and  Milling  Company,  and  all  development  discontinued  for  the 
present  on  Doth  properties.  A  good  strike  of  blende  is  reported  near 
the  village  of  Morrow  in  the  southwestern  part  of  Washington 
County.  The  ore  occurs  at  shallow  depths  in  the  cherts  of  the 
Boone  formation. 

SOUTHWESTERN  ARKANSAS. 

The  occurrence  of  lead  and  zinc  in  southwestern  Arkansas  is  uni- 
forndy  in  true  fissure  veins  which  cut  across  the  quartzitic  sandstone 
and  Slates  and  have  a  filling  of  quartz. 

The  Bellah  mine,  in  Sevier  County,  6i  miles  west  of  Gilham,  was 
worked  to  a  depth  of  160  feet.  The  vein  carried  galena  and  chal- 
copyrite  in  the  upper  portion,  but  zinc  blende  predominated  in  the 
lower  portion.     Tne  imne  has  not  been  in  operation  for  several  years. 

The  Houseley  Mining  Company  in  1907  aiscovered  and  prospected 
a  group  of  lead  veins,  each  about  a  foot  wide,  near  Point  Ceoar,  in 
Hot  Springs  County.  Operations  were  temporarily  discontinued  in 
1908,  out  work  was  again  begun  early  in  1909.  The  best  ore  is 
reported  to  assay  about  65  to  75  per  cent  of  lead,  6  to  10  per  cent  of 
zinc,  1  per  cent  of  copper,  and  to  carry  from  li  to  3  oimces  of  silver 
and  from  0.05  to  0.08  ounce  of  gold  to  the  ton. 


ILIilNOIS. 

By  C.  E.  SlEBENTHAL. 

PRODUCTION. 

The  production  of  lead,  zinc,  and  silver  in  Illinois  in   1907  and 
1908  is  shown  in  the  following  tables: 

Production  of  lend  and  zinc  in  Illinois^  by  districts^  in  1907  and  1908.o^ 


I^,ad 
trates 

Quan- 
tity. 

Short 

tonx. 

171 

4:> 

210 

;{:)9 
r.7.') 

1,117 

Ores. 

Metal  content. 

District. 

concen- 
galena. 

Value. 

SS,8-13 

2,400 

11,243 
13.  43.> 

24,  (i7S 

"'(;i.r,2S 

Zinc 
trates,  s 

Quan- 
tity. 

Short 

tons. 

6  3.068 

800 

3oncen- 
phalerlte. 

Quan- 
tity. 

Bad. 
Value. 

Zl 

Qoan-  1 
tity.    1 

nc. 

Value. 

ValoB. 

Northrrn  Illinois: 

Galena 

$80,8o0 
1.-),  000 

Short 

Ions. 

136 

38 

111,424 
3,192 

Short 

tOTU. 

1,479  j 

238 : 

$130,096 
23  373 

Elizabeth  and  SaaU  Prai- 
rio ...   . 

Total 

Southern  Illinois 

4,408 

101,8.50 

'^t 

14.616 
18,900 

1,717 

161.306 

4,  408 
2,  :.30 

State  total 

101.8')0 
~ 37, 728' 

399 
830 

33,  Me 
87,980 

1.717  ■ 

161. 3« 

Total  1907 

737  , 

• 

86.966 

o  In  calculating  the  metal  content  of  th(!  ores  from  a<;says  allowance  has  l"teen  made  for  smelting  I 
In  case  of  zinc  but  Tiot  in  the  case  of  Usui.  In  comparing'the  values  of  ore  and  metal  it  should  be  borot 
In  mind  that  tlie  value  Kiven  for  the  ore  is  tliat  actually  n»ceived  hy  the  producer,  while  the  vmloeof  tbi 
metal  is  calculated  from  the  averape  daily  fjuotalions  at  New  York. 

^  Including  70  tons  of  zinc  carbonate  (drj'bone). 
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Production  of  sihitr  in  southern  Illinois,  1907-8, 


SUver. 

• 

Lead  concentrates, 
silver-bearing. 

Year. 

Qoantity. 

Value. 

Quantity. 

Ounces  of 

silver  per 

ton. 

1907 

FHuowicet. 
2,852 
2,051 

11,882 
1,087 

Short  tons, 
497 
359 

5.738 

1908 

5.713 

The  lead  and  zinc  deposits  of  Illinois  fall  into  two  distinct  regions 
marked  by  different  imneralogical  association  and  structural  envi- 
ronment. Those  of  southern  fllinois  belong  to  the  Kentucky-Illinois 
fluorspar  district;  those  of  northern  Illinois  belong  to  the  upper  Mis- 
sissippi Valley  region. 

NORTHERN  ILLINOIS. 

The  lead  and  zinc  mines  of  northern  Illinois  are  all  in  Jo  Daviess 
County,  the  extreme  northwest  county  of  the  State.  The  ores  have 
the  same  structural  relations  as  in  the  upper  Mississippi  district  gen- 
erally ;  that  is,  they  occur  disseminated  tnrough  the  limestone^  or  in 
openings  in  it  called  ^* crevices,"  ^'pitches,''  or  ''flats,"  depending  on 
their  attitude  to  the  horizontal.  These  openings  have  in  general  an 
east  and  west  trend,  known  as  their  range.  The  ore  bodies  are  some- 
times continuous  for  long  distances  along  these  ranges,  which  for  that 
reason  largely  control  the  prospecting,  both  by  shafts  and  by  drilling. 
The  ore  deposits  occur  in  the  Galena  hmestone  and  in  the  upper  part  of 
the  Plattviile  limestone,  both  of  Ordovician  age.  The  ores  are  galena, 
sphalerite,  and  smithsonite,  though  the  latter  is  much  less  common 
now  than  formerly,  when  the  deposits  worked  were  mostly  shallow 
and  above  water  level.  The  galena  is  practicalljr  nonai^entiferous, 
and  the  zinc  ores  are  not  known  to  contain  cadmium,  fion  pyrites 
are  very  commonly  associated  with  the  ores,  frequently  in  such  quan- 
tity as  to  necessitate  roasting  and  magnetic  separation.  Some  of  the 
concentrating  plants  have  calciners  or  roasters  attached,  and  there 
is  a  custom  roaster  operated  by  the  Joplin  Separator  Company  at 
Galena. 

REVIEW   BY   DISTRICTS. 

Galena  district, — This  district  includes  the  mines  in  the  vicinity 
of  Fever  River  from  Mississippi  River  to  the  Wisconsin  state  line. 
Though  one  of  the  earliest  localities  to  be  mined  for  lead  in  the  north- 
west, it  still  produces  a  small  quantity  of  that  metal,  and  has  in  recent 
years  produced  noteworthy  quantities  of  zinc  ore. 

The  Appleton-Galena  Lead  and  Zinc  Company  opened  another 
shaft  and  made  additions  to  the  concentrating  plant  which  increased 
its  capacity  to  80  tons.  A  substantial  gain  was  Ukewise  made  in  the 
output  of  lead  and  zinc  concentrates.  The  Northwestern  Lead  and 
Zinc  Company  operated  for  a  short  time  only,  limiting  the  output  on 
account  oi  low  prices  for  ore.  The  concentrating  plant  was  increased 
from  70  to  125  tons  daily  capacity.  The  company  affliated  the  Para- 
gon Lead  and  Zinc  Company,  operating  on  adjacent  land.     The  Vine- 
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1^  Hill  Zinc  (Company  mn  tteiilBj  through  th^  year  and  had  ^ 
bluest  indivicltiul  output  in  tilt  llktriet.  Thff  MaWlon  Blm^k  Jack 
ttiinCf  one  of  tli<*  large  produeare  of  1907^  waa  closed  dowTi  mil  the 

Bear,    The*  Pacific  OoM  C0mr>any  wag  nat  in  opatmtioci,  and   mlm^uX 
ti©  middle  of  tho  year  tha  mill  wilj*  burned* 

Among  tlio  companies  0iifrwed  in  d«^\*olopmant  work  and  omimtiaf 
Entennittt'Dtly  wit«  tho  OriirHole  Mining  Company,  Ktir^^ka  T^*a3 

El  Zinc  Companv,  Illinois  Ivpad  and  Zinc  Ctmi jtanyj  Ten  Sirikp  Mia* 
Company,  and  the  Weinschrnk  mine. 
Hher  diwtncU.  -OnUid^  of  the  Galena  district  hut  two  emr *~ 
cated  in  northern  lUinoia  during  the  year.    The  IllkHiat 
Obmpuy  n^sd  a  imaU  miaiititgr 


CbmiMaqr  n^sd  aimaUaiiaiititgrOTlMdoreyinu^ 

irfto  of  ttiB  oU  '^tSuftonfi^^  ilw 

fctowp  from  It  dM>tli  of  2M  ftrnT 


The  lead  end  ane  depoqto  of  mmfh^mWiafm  eie  found  in  Fm 

Mrtliem  eiMoMon  of  tiie  K^ntaol^  Tlii 

etroctanl  felelioni  end  <1»  wiiBHriWA'el  etiodetwii^  era  eiafler  *e 
tiie  depottte  of  ireetem  Emtsackj  eni  ne  etriUng  eostnek  to  tbeie 
of  MrCbeni  uKnoie.  The  owe  oeear  in  fiewipn  Vwmh  <ii  MiOBieiiw 
wi^  jointing  end  feidting.  The  minie  heire  heen  mrimd  to  deplJM 
of  800  endWO  feet  ynthbnt  djedoeuy  eiy  dwraeee  in  the  dim  mm  bm 
of  the  ore  bodm.  Dikee  end  riieew  of  lem|iio|Ay|re  eai  dikee  of 
nuce  peridotite  occur  in  the  vicinity,  but  not  in  direct  oonnection 
with  tiie  ore  depoaita.  Ghilena  is  the  most  important  metelUe  mineral. 
Formerly,  and  nearer  the  surface^  l^rg^  bodies  of  galena  were  woriced, 
but  it  is  at  present  produced  incidentally  in  the  concentration  of  the 
fluorspar. 

The  galena  of  southern  Illinois  is  notably  argentiferous  as  compared 
with  the  rest  of  the  Mississippi  Valley  ores,  the  silver  content  ranging 
up  to  12  and  14  fine  ounces  per  ton  of  lead  concentrates,  and  averag- 
ing for  each  of  the  last  two  years  5.7  fine  ounces  per  ton  of  lead  con- 
centrates. Sphalerite  or  zinc  Uende  is  the  next  important  metallic 
mineral,  but  it  occurs  much  less  plentifully  than  galena.  It  is  re- 
covered as  zinc  middlings  in  the  concentration  of  the  fluorspar.  The 
difficulty  of  making  a  clean  separation  of  the  zinc  middUngg  has  kept 
down  the  production  of  zinc.  None  has  been  sold  from  southern 
Illinois  in  the  last  two  years.  The  principal  vein  minerals  are  fluor- 
spar, calcite,  and  barite. 

As  the  district  is  not  reached  by  railway,  the  product  of  the  mines 
ia  dependent  on  river  transportation.  Tne  extreme  low  water  in 
Ohio  Kiver  for  the  last  four  months  of  the  year  1008  was  a  hindrance 
to  production. 

There  are  7  fluorspar  concentrating  mills  in  the  district,  ranging 
in  capacity  from  15  tons  to  75  tons,  ^1  but  1  of  which  also  recover 
more  or  less  lead  concentrates.  They  are  |s:enerally  equipped  with 
jigs  and  concentrating  tables.  The  proportion  of  lead  ooncentratee 
to  fluorspar  concentrates  varies  with  the  different  minee  from  li^pcf 
cent  to  8  per  cent.     Reckoned  by  the  quantity  of  fluorq>ar  and 
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concentrates  produced,  a  20-ton  mill  working  on  the  vein  fluorspar  of 
this  district  is  equivalent  to  a  100-ton  or  a  200-ton  mill  in  the  Joplin 
region. 

The  Fairview  Fluor  Spar  and  Lead  Company  operates  on  the  Good 
Hope  vein,  which  was  opened  in  1862,  the  first  actual  mining  in  the 
district.  At  that  time  the  lead  alone  was  saved,  the  fluorspar  being 
thrown  on  the  waste  heap,  from  which  it  was  afterwards  taken  and 
sold.  The  workings  reach  a  depth  of  about  300  feet,  and  are  practi- 
cally continuous  northward  to  the  Rosiclare  shaft.  The  concen- 
trating plant  has  a  capacity  of  75  tons.  For  1908  the  production  of 
lead,  as  reported  by  the  company,  was  the  largest  in  the  district, 
though  condderably  reduced  from  the  figure  reached  in  1907. 

The  Rosiclare  Lead  and  Fluorspar  Company  also  operates  the 
Grood  Hope  vein,  or  one  very  near  it,  the  ore  body  being  continuous 
with  that  in  the  Fairview  mme.  The  workings  have  reached  a  depth 
of  350  to  400  feet,  and  the  mine  has  probabR^the  longest  record  of 
continuous  production  of  any  in  the  district.  The  mill  has  a  capacity 
of  about  60  tons. 

The  Cave-in-Rock  Mining  and  Milling  Company  produced  con- 
siderable lead  concentrates;  the  mine  is  shallow,  being  worked  at  a 
depth  of  40  feet;  the  mill  has  a  capacity  of  50  tons.  The  G.  W. 
Robinson  Lead  and  Spar  Company  operated  during  the  year.  The 
Hamp  Fluorspar  and  Lead  Company,  operating  10  miles  north  of 
EUzaoethtown,  spent  the  year  in  development  work,  sinking  a  third 
shaft.  The  Evansville  Lead  and  Spar  Company  was  closed  down 
during  the  whole  vear.  The  Compton  Mining  and  Milling  Company 
is  operating  the  Mary  mine  near  tiay  City,  Pope  County. 

IOWA. 

By  C.  E.  SiBBENTHAL. 

PRODUCTION. 

The  production  of  lead  and  zinc  in  Iowa  in  1907  and  1908  is  shown 
in  the  following  table: 

Production  of  lead  and  zinc  in  Iowa  in  1907  and  1908,  in  short  tons.f^ 


Ore. 

Metal  content. 

District. 

Leftdoonoen- 
trates. 

Zinc  concen- 
trates. 

Lead. 

Zinc. 

Galena. 

Sphalerite. 

X^ 

Value. 

Quan- 
Uty. 

Value. 

Quan- 

Value. 

Quan- 
tlty. 

Value. 

Dubuque 

63 

$3,613 

829 

S23,183 

51 

14.284 

395 

$37,130 

Dubuque,  1907 

304 

22,023 

303 

8,577  i        242 

25,652 

145  j        17,110 

a  In  calculating  the  metal  content  of  the  ore  from  assays,  allowance  has  been  made  for  smelting  losses  in 
the  case  of  zinc  but  not  in  the  case  of  lead.  In  comparing  the  value  of  ore  and  metal  content  it  should 
be  borne  in  mind  that  the  value  given  for  the  ore  is  that  actuallv  received  by  the  producer,  while  the  value 
of  the  metal  is  calculated  from  the  average  daily  quotations  at  New  York. 


r 


MINEKAJLr  EESOUECES, 


^^^  The  lead  and  zinc  deposits  of  Iowa  extend  alon^  Mississippi  Rii    . 

i^    for  nearly  80  miles  in  Dubuque,  Clayton,  and  Allamakee  counties,! 

,    They  are  found  in  the  Galena  limestone,  of  Ordovician  age.     The 

Dubuque  mines  were  in  early  daya  the  moat  inaportant  source  of  lead 

in  the  United  States,  and  in  later  years  the  mines,  especially  those  in 

^1    the  vicinity  of   Durango,   yielded  considerable  quantities  of  zinc 

I    carbonate  ore-     Nearly  all  this  earlier  mining  was  done  above  water 

level,  and  only  within  the  last  few  years  has  there  been  much  attempt 

to  mine  below  water  level.     Therefore^  the  production,  particularly 

of  zinc  ore,  for  1907  and  1908,  though  small,  is  noteworthy,  since  ft  _ 

naarks  the  transition  from  shallow  to  deeper  mining.  fl 

The  ore  deposits  of  the  Dubuque  district  occur  in  crevices  and  in 
cavea  or  '^openings''  along  these  crevices.  Of  these  openings  there 
are  five  or  six,  the  *'topj"  **'middle,''  and  'Hhird*^  being  the  most 
prolific  of  ore.  The  '*  flats''  and  *' pitches"  conmion  in  the  Wisconsin 
mines  have  been  found  in  only  one  or  two  instances  in  Iowa.  The 
crevices  have  an  east-west  trend,  and  sometimes  extend  considerable 
distances,  being  mined  at  different  places,  in  which  case  they  are 
known  as  "ranges/*     The  mining  operations  of  recent  years  have 

{generally  been  confined  to  attempts  to  find  paying  or©  at  deeper 
evels  in  these  old  ranges  which  are  known  to  have  yielded  or©  m  ■ 
former  days  in  the  upper  openirigs.  f 

The  low  price  of  zmc  ore  during  1908  reduced  the  number  of  pro- 
ducing mines  and  prospects  from  14  in  1907  to  7  in  1908,  That  the 
production  for  the  latter  year  shows  an  increase  over  the  former  is 
due  wholly  to  the  greater  output  of  the  Avenue  Top  mine. 

The  Avenue  Top  Mining  Company's  shaft  is  on  the  hilltop  in  the 
western  part  of  Dubuqoe,  and  the  concentrating  plant  is  on  the  river 
bottom  in  anotherpart  of  the  city,  the  ore  being  hauled  fipm  mine  to 
mill  in  wagons.  The  mill  has  a  capacity  of  80  tons  and  is  equipped 
with  two  8-cell  jigs.  It  was  completed  in  October,  1907,  and  ran 
until  September,  1908,  when  it  was  closed  down  under' a  receivership. 
During  the  earlv  part  of  the  year  a  promising  dead  prospect  was 
opened  on  another  range  just  north  or  the  Avenue  Top  snaft  and 
belonging  to  that  company. 

The  Fitzpatrick  Lead  Mining  Company  built  a  mill  in  the  Buena 
Yista  district  in  the  latter  part  of  1907,  and  made  a  short  test  nm  in 
1908.  The  mill  has  a  capacity  of  100  tons  daily  and  is  equipped 
with  a  Trego  roaster  and  Cleveland-Enowles  magnetic  separator  of 
25  tons  capacity.  No  sales  of  ore  were  made,  ana  Uie  mine  has  not 
since  been  operated  on  account  of  the  depressed  price  of  Ofe.  The 
undergrouna  workings  show  a  crevice  de|)osit  with  opemiijgp,  the 
mining  being  at  the  112-foot  level.  In  times  past  the  mme  ham 
vielded  important  quantities  of  lead.  The  ores  at  present  compriae 
both  zinc  and  lead. 

A  number  of  companies  were  engaged  in  prospecting  or  develop- 
ment work  in  which  small  quantities  of  lead  or  zmc  ore  were  raised. 
Many  of  the  mines  and  prospects  temporarily  suspended  op^mtioDB 
on  account  of  the  low  pnces  of  ore. 

The  cooperation  of  Prof.  Samuel  W.  Bever,  of  the  Iowa  Qedogioal 
Survey,  in  the  collection  of  statistics  of  the  lead  and  zinc  oreinodiicstioii 
of  Iowa  is  cordially  acknowledged. 
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KANSAS. 

By  C.  E.  SiBBBNTHAL. 

PRODUCTION. 

The  production  of  lead  and  zinc  in  Kansas  in  1907  and  1908  is 
shown  m  the  following  table: 

Production  of  lead  and  zinc  in  Kansas  in  1907  and  1908 ,  by  districts^  in  short  tons.^ 


Ores. 

Metal  o<mtaiit. 

Lead  conoentratea. 

XhsQ  ooQesAti&teSi 

Luad. 

District. 

Galei^.       , 

CEirbonatc. 

£JpliiUeilto. 

Csrbouati> 
c&te. 

Zlud. 

I 

> 

t 
» 

1 

! 

1 

S 

1 

> 

*J* 

1 

GaJcDfl,.  ..^.. ... 

2,647 

614 
44 

1140,428 

27,515 
J,  284 

17,925 

10,353 
21& 

f56S,J71 

355, 7S5 
7,480 

W5 

14,414 

2,073 

411 
34 

1174,132 
34,524 

2;s5a 

8,704 

5,294 
121 

t8X8,m 
11,374 

B  &  d  g  f^  r  - 

Plftyter 

SUte  to- 
tal".  .. 

3.205 

170.227 

28,524 

032,640 

m 

4,414 

3,518 

311,513 

14,119 

l,327,lia 

•j,i«     --  ' 

Total, 
1907-.. 

3,192    isi,m 

8 

t^ 

35,  sn 

1,444,7^ 

94       488 

2,555 

270, B30 

17,772 

2, 097, 09a 

a  In  calculating  the  metal  content  of  the  ores  from  assays,  allowance  has  been  made  for  smelting  losses 
in  case  of  tine  but  not  in  the  case  of  lead.  In  comparing  toe  values  of  ore  and  metal  it  should  be  bonie 
in  mind  that  the  value  given  for  the  ore  is  that  actually  received  by  the  producer,  while  the  value  of  the 
metal  Is  calculated  from  the  average  daily  quotations  at  New  York. 

The  lead  and  zinc  deposits  of  Kansas,  so  far  as  developed,  are  lim- 
ited to  the  southeastern  portion  of  the  State,  in  CheroKee  County. 
They  comprise  the  western  extension  of  the  ore  deposits  of  the 
Jopun  region  and  display  the  general  characteristics  of  that  area, 
except  that  here  typical  sheet  groimd  deposits  have  not  been 
extensively  developea.  The  ores  are  galena  and  lead  carbonate, 
sphalerite  or  zinc  blende,  and  zinc  carbonate  and  silicate.  The  galena 
is  practically  nonargentiferous,  carrying  but  a  small  fraction  of  an 
ounce  of  silver  to  the  ton  of  lead  concentrates.  The  industrial  de- 
pression continued  to  affect  production  in  this  area  seriously.  Ore 
strikes  in  drill  prospecting  were  reported  during  the  year  from  Opolis, 
2  miles  south  of  Pittsburg;  from  Keelsville,  12  miles  west  of  Baxter 
Springs^  and  elsewhere;  but  in  no  case  as  yet  have  they  been  proved 
by  sinking  a  shaft.  These  places  are  all  within  the  area  of  Pennsrjrl- 
vanian  shale  and  many  miles  from  known  deposits.  The  workable 
ore  bodies  have  so  far  been  foimd  in  the  Boone  formation,  but,  as 
noted  elsewhere,  recent  discoveries  show  the  existence  of  ore  in  the 
Kinderhook  rocks  underlying  the  Boone.  Both  are  of  lower  Oar- 
boniferous  age. 


REVIEW  BY  DISTRICTS. 
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The  Bonanza  Lead  and  Zinc  Company  also  made  a  large  pro- 
duction of  zinc  ore.  This  ground  was  reopened  in  1907,  after  a  shut- 
down of  several  years,  and  is  again  one  or  the  chief  producers  of  the 
district.  Three  mills  of  100  tons  capacity  each  are  operated.  The 
New  Centurj  Zinc  and  Lead  Mining  Company  reported  a  good  pro- 
duction of  zmc  and  lead  ores,  the  output  of  two  subleasing  companies. 
Other  companies  reporting  a  large  output  were  the  Lockport  Mining 
Company,  the  Latawanna  Mining  Company,  the  Illinois  Lead  and  Zinc 
Company,  J.  S.  Oglesby  &  Co.,  and  the  Hoosier  Mining  Company. 
The  tailings  and  sludge  miUs  having  a  large  output  were  0.  W. 
Squires,  W.  N.  Squires,  and  Murphy,  Friel  &  Co. 

KENTUCKY. 

By  C.  E.  SUBENTHAL. 

PRODUCTION. 

Lead  and  zinc  deposits  are  found  in  central  Kentucky  and  western 
Kentucky.  The  majority  of  the  mines  in  both  these  regions  were 
either  idle  during  1908  or  engaged  in  development  work,  owing  to  the 
financial  depression  and  to  the  consequent  dullness  of  the  fluorspar 
market.  No  sales  of  ore  were  reported  for  the  year.  In  1907  the 
production  amounted  to  54  tons  of  lead  concentrates,  valued  at 
$2,850,  from  which  there  was  recovered  103  fine  ounces  of  silver, 
valued  at  $68. 

CENTRAL  KENTUCKY. 

The  ore  deposits  of  this  district  are  in  Mercer,  Scott,  Franklin, 
Owen,  Henry,  and  adjoining  counties,  in  rocks  of  Lower  OMovician 
age.  The  ore,  mostly  lead,  occurs  in  veins  associated  with  such 
gangue  minerals  as  barite,  fiuorite,  and  calcite.  In  some  instances 
the  lead  has  been  obtained  incidental  to  the  mining  of  these  minerals. 
No  production  of  lead  from  the  district  was  reported  in  either  1907 
or  1908,  though  some  lead  ore  was  mined  and  stored  during  the  latter 
year. 

The  Mutual  Mining  Company  operated  in  Franklin  County,  the 
deposit  consisting  of  a  fissure  vein  6  feet  in  width  which  has  been 
followed  to  a  depth  of  180  feet.  The  ore  is  barite  with  a  small  pro- 
portion of  lead.  The  concentrating  and  smelting  plant  is  located 
near  Stamping  Ground.  The  mill  nas  a  daily  capacity  of  40  tons. 
The  lead  concentrates  produced  during  1908  were  stored,  and  atten- 
tion was  directed  to  the  production  of  barium  sulphate  (blanc  fixe) 
and  sodium  sulphide. 

In  CKven  County  the  Ohio  Lead  Mining  Company  has  at  Gratz  a 

food  concentrating  plant  and  has  mined  some  lead  ore.  Lead  only 
as  been  recovered,  the  barite  tailings  going  to  the  waste  pile.  The 
vein,  from  6  inches  to  6  feet  in  width,  has  been  followed  vertically  to 
a  depth  of  400  feet,  and  laterally  for  1,000  feet,  work  being  carried 
on  at  3  levels.  After  much  experimentation  a  chemical  plant  has  been 
designed  to  treat  the  barium  and  to  save  the  lead  as  a  by-product. 

Southward  across  Kentucky  River,  in  Henry  County,  the  Union 
Mining  Company  and  the  Liockport  Lead  Mming  Company  have 
worked  on  the  same  vein  of  barite  and  galena,  here  from  1  to  2  feet  in 
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width.    Aocprding  to  npmi  <i»  utnfb  rma  k  inmMfB : 

milas  to  Twin  Cmk,  w&n  proipeets  hftTo  bew  opcnidL    LMd  iMi 

•Iw  tMn  niiiied  from  the  Johnson 

Tiin  hi  RtanMfai  CSoiuity. 
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The  lead  and  ane  depoeita  ci  the  weetem  or  fluonyr  iMpna  af 
Eentiidgr  are  foond  ehi^y  m  Caldwell,  Grittandaot  end  liiufrian 
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aouthem  IDinoia  lead  and  ame  legioni  and  ako  aonthwaid  im  ooa^ 

aional  depoeita  into  weatem  Tanneaaee.    The  oio  depoeita 

principally  in  the  Cheater  and  Merameo  ipfoupa,  of  loww  Oai 
erona  age.    The  oree  are  galena,  aphalente,  and  mHhaonite, 
ooeur  in  aaaociation  with  radi  gangue  nunefik  aa  fluoiapnr» ' 
and  caldte.    The  aphalerite  ami  the  amithaonite  ave  in  nu 
cadmium-bearing,  and  the  lead  ia  aigentifenna.    Fkom 
conoentratee  shipped  in  1907  there  were  reeofsred  108  ^ 
(troy)  of  aQTor,  an  averege  of  1.0  oonoea  to  the  ton  of  o( 
The  silyer  content  ranges  from  a  Tory  small  qnantitj  to  over  S 
ooncea  per  ton. 

.  The  oree  occur  in  Tuna,  in  breodaa,  and  aa  metaenmatie  vqilaea- 
ments,  all  within  or  adjacent  to  aonea  of  faudtiog.  la  aereral  nunes 
and  prospects  the  ore  occun  in  contact  with  or  adjaesnt  to  dflDsa  of 
mica  pendotite.  Considerable  quantitiea  ci  both  lead  and  snc  ores 
haye  been  produced  in  the  past,  but  at  the  pweent  time  ttisj  are 
produced  as  by-products  in  the  recovery  and  concmtration  g^  floor- 
spar,  which  is  the  principal  economic  mineral.  Acoordmg  to  a  recent 
report  of  the  Kentucky  tJeological  Survey  there  are  in  the  district  10 
plants  for  the  concentration  of  fluorspar  and  for  the  separetion  and 
saving  of  lead  and  zinc  concentrates.  These  are  in  the  main  similar 
to  the  smaller  mills  of  the  Joplin  region,  but  adapted  to  local  needs 
by  the  addition  of  grinding  machinery  and  concentration  tables. 

No  sales  of  either  lead  or  zinc  ores  from  western  Kentucky  were 
reported  for  1908,  though  several  companies  engaged  in  prospecting 
and  development  work  stored  some  lead  and  zinc  ore.  Proepects 
are  pood  for  a  much  increased  production  in  1909. 

The  Kentucky  Fluorspar  Company,  of  Marion,  stored  all  lead  ore 
saved  during  the  year.  The  Albany  Mining  and  Investment  Com- 
pany's shaft  was  sunk  from  240  feet  to  310  feet,  where  the  vein  of  fluor- 
spar carrying  some  lead  is  reported  to  be  16  feet  wide.  The  Blue 
Grass  Fluorspar  Company  erected  a  grinding  mill  and  raised  some 
lead  and  zinc  ore  incidental  to  the  output  of  fluorspar.  The  Great 
Northern  Mining  and  Milling  Company  is  prospecting  on  the  Columbia 
vein  near  Marion  and  has  two  shafts  in  ore — fluorepar  carrying  ecm- 
siderable  lead — one  90  feet  and  the  other  200  feet  in  depth.  The 
Kentucky  and  Indiana  Mining  Company,  operating  9  miles  southwest 
of  Marion,  found  intermingled  fluorspar,  lead,  and  zinc  blende  from 
a  depth  of  100  feet  to  1 15  feet.     The  Sunnybrook  Lead  and  Fluorepar 

Company,  working  a  fissure  vein  containing  fluorspar  with  ^' * 

nated  lead  at  220  feet,  is  sinking  100  feet  farther. 
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MICHIGAN. 

By  B.  S.  Butler. 
PRODUCTION. 

In  1908  the  mines  of  Michigan  produced  223,286,700  pounds  of 
copper,  valued  at  $29,473,844,  and  241,055  fine  ounces  of  silver,  val- 
ued at  $127,759;  a  total  value  in  copper  and  silver  of  $29,601,603. 
This  is  a  decrease  in  value  of  $14,149,687,  or  about  32  per  cent,  from 
the  production  of  1907.  This  decrease  in  the  value  of  mineral  output 
is  due  to  the  lower  prices  for  both  metals  in  1908,  although  the  pro- 
duction of  copper  in  1908  showed  a  slight  increase  by  weight,  wnile 
that  of  silver  was  somewhat  smaller  than  in  1907.  For  1907  the  aver- 
age price  of  copper  was  $0.20  and  for  1908  it  was  $0,132;  the  average 
price  of  silver  for  1907  was  $0.66  per  fine  ounce  and  for  1908  it  was 
$0.53.  Owing  to  the  slight  decrease  in  copper  content  of  rock 
treated  and  to  the  marked  falling  off  in  price  of  Doth  copper  and  silver, 
the  average  value  per  ton  of  rock  decreased  from  $4.42  in  1907  to 
$2.81  in  1908.  The  following  table  shows  the  average  values  in 
copper  and  silver  of  rock  treated  in  1907  and  1908: 

Value  of  silver  and  copper  product  of  Michigan  mines  in  1907  and  1908, 


Year. 

1 
Silver.    ;            Copper. 

Combined 

silver  and 

copper. 

Value. 

Value. 

Value 
per  ton 
of  rock. 

Total  value. 

1907 

1197,844 
127,789 

$43,553,446 
29,473,844 

$4.40 
2L79 

S43,751,290 

1908 

29,601,608 

Decrease 

70,086 

14,079,602 

L61 

14,149,687 

The  entire  Michigan  output  of  copper  and  silver  is  from  the  Kewee- 
naw district.  Both  metals  occur  native  in  lodes  remarkable  for  their 
great  extent  and  uniformity.  These  lodes  may  be  divided  into  two 
general  classes:  The  amygdaloid,  in  which  the  metals  occur  in  the 
cellular  portions  of  lava  flows,  and  the  conglomerate,  in  which  the 
metals  cement  and  to  some  extent  replace  the  pebbles  forming  the 
conglomerate.  Native  copper  and  copper  minerals  occur  in  fissures 
in  the  district,  but  at  the  present  time  the  output  from  this  type  of 
deposit  is  of  little  importance.  The  rock**  is  of  low  grade  and 
requires  milling,  which  produces  "mineral"  carrying  an  average  of 
65  per  cent  copper.  A  small  amount  of  **  barrel "  and  "  mass  "  copper 
is  sorted  at  the  mines  and  sent  direct  to  the  smelters. 

In  1908  there  were  10,531,271  tons  of  rock  milled,  which  yielded 
339,233,252  pounds  of  "mineral"  and  223,286,700  poimds  of  copper.* 

a  Some  of  the  terms  used  to  designate  the  different  materials  entering  into  the  mining  indostiy  diflier 
for  the  Lake  district  from  those  employed  In  any  other  part  of  the  country;  ore  is  known  as  "rook"  or 
''copper  ground"  (if  unmined);  the  product  of  concentration  is  known  as  "mineral;"  the  t«rm  "om" 
is  used  to  designate  the  copper  minerals  (arsenides,  sulphides,  etc)  that  occur  to  a  llmltod  <  ' 
the  district.  Large  bodies  of  native  copper  are  known  as  "mass"  and  smaller  ones  are  <"  * 
"barrel  work." 

In  this  report  the  local  terms  will  be  used,asit  does  not  seem  deslnble  to  wnsHofttmi 
to  the  exclusion  of  the  local,  while  a  mixture  of  the  two  is  oonftising. 

b  The  figures  are  based  on  the  actual  recovery  of  copper  Ikom  ''mlDonl"  i 
flfy  from  ^mineral"  that  was  not  smelted  duiiDg  19a£ 
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The  recovery  of  refined  copper  per  ton  of  rock  milled  in  190R  vu 
21.2  pounds  as  compared  with  22  pounds  in  1907.  This  decrrajte  u 
much  less  than  in  1907,  when  the  recovery  fell  from  25.2  pounds  p^ 
ton  in  1906  to  22  pounds  in  1907. 

There  were  3,595  ounces  of  silver  recovered  as  '' picking *'  and  tb« 
remainder,  237,460  ounces,  was  derived  from  the  electrolytic  treat- 
ment of  26,786,485  poimds  of  copper.  This  electrolytic  copper  wis 
recovered  from  approximately  1 ,494,339  tons  of  rock,  ag  avermcre  of 
0.1589  fine  ounce  of  silver  per  ton  of  rock.  The  3,595  ounces  cf 
silver  "pickings"  were  recovered  from  mines  producing  56!  .hw  ton? 
of  rock,  an  average  of  0.006  fine  ounce  of  'pickings"  per  ton  ^f 
rock.  The  "pickings"  represent  but  a  small  percentage  of  the  silver 
content  of  the  rock,  the  remainder  goin^  into  the  copper. 

The  following  table  shows  the  production  of  metal,  ''mineral.  "  and 
rock  in  Michigan  for  1907  and  1908: 

Production  ofiUvtr^  copper,  **m%neral, "  and  "roct"  in  MiMffon  in  J907  and  7W4<. 


Yew. 


1907. 
1906. 


surer.    |  (kipper.  |         "  Mineral/' 

I  "l ."  -Hack' 

QuanUtyJ  QuanUty.  ^^^'m^^^I  QuanUty.      YWJ. 
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Tho  following  table  shows  the  relative  importance  of  the  amvirila- 
loid  and  con<2:lomcrate  rock  in  1907  and  1908.  The  most  siirniti.-.in: 
facts  bnnit^lit  out  are  the  continued  decrease  in  the  copf>or  ti»^rr.  ♦■  : 
frnin  congloinerate  and  in  copper  content  of  the  conirlonieraio.  I-.- 
relative  i)ro|)ortion  of  the  con^jlomerate  and  amy^^daloid  nn^ks  ur.W*  : 
(InrinL:  tlie  last  two  years  did  not  chanf^je.  The  copper  derived  fr-  :.. 
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\\H)S,  mid  the  yield  per  ton  of  rock  from  33.9  in  1907  to  30.9  in  1'*  'v 
No  >ilver  was  reported  as  derived  from  conglomerate  in  190>i 
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Three  counties,  Houghton,  Keweenaw,  aad  Ontonagon,  contrib- 
uted to  the  output  of  copper  and  sUver  in  1908.  The  fmlowing  table 
shows  the  relative  importance  of  these  counties  in  output  of  copper 
and  silver  for  1907  and  1908.  It  may  be  noted  that  tne  decrease  in 
silver  is  not  due  to  a  decrease  in  the  silver  content  of  the  rock,  but 
that  less  copper  was  electrolytically  treated  in  1908  than  in  1907. 
The  decrease  m  copper  recovered  per  ton  of  rock  milled  is  confined 
to  Houghton  County  and  can  be  attributed  largely  to  the  decrease 
in  recovery  from  conglomerate  rock. 

Production  of  silver  and  copper  in  Michigan  for  1907  and  1908,  by  counties, 

i9or. 


SUver. 

Copper. 

Conoentrates. 

County. 

Quantity. 

Quantity. 

Yield  per  ton 
of"n)ck." 

Quantity. 

Yield. 

"Rock." 

Hou£^ton 

Fine  01. 

297,296 

497 

1,971 

Pottndi. 
191,954,611 
18,595,931 
7,216,690 

Ufs. 
23.6 
15.8 
12.1 

P.  a. 

1.18 
.79 
.60 

Pounds. 

305,619,887 

25,163,445 

10,794,960 

P.ct. 
02.8 
73.9 
66.8 

Tom. 

8,120,981 

Keweenaw 

1,176,247 

Ontonagon 

'6941986 

Total 

299,764 

217,767,232 

341,578,292 

'©.'76" 

9,802,214 

Averag©...r 

22.0 

1.10 

1908. 

Houghton 

237,692 

595 

2,768 

197,332,438 
19,806,216 
6,148,046 

22.3 
16.3 
12.8 

1.11 
.81 
.64 

304,755,607 
28,209,977 
8,267,668 

64.7 
75.6 
74.4 

8,838,014 

Keweenaw 

1,218,071 

Ontonagon 

480,180 

Total 

241,055 

223,286,700 

339,233,262 

"65:8* 

10,531,271 

Average 

21.2 

1.06 

REVIEW  BY  COUNTIES. 

In  the  following  reviews  of  the  operations  at  the  individual  mines 
of  the  district  during  1908  the  statements  concerning  the  quantity, 
character,  and  tenor  of  rock  developed,  the  quantity  of  rock  stamped, 
the  copper  recovered  per  ton  of  rock  stamped;  and  the  cost  of  pro- 
duction are  based  on  the  published  reports  of  the  companies.  In 
the  few  cases  where  reports  are  not  published  a  general  statement  of 
the  character  of  operations  is  made  from  the  best  information 
available. 

HOUGHTON   COUNTT. 

In  1908  the  mines  of  Houghton  Countv  produced  197,332,438 
pounds  of  copper  and  237,692  oimces  of  silver,  or  88.4  per  cent  of 
the  copper  ana  98.6  per  cent  of  the  silver  output  of  Michigan.  The 
coimty  occupies  the  central  portion  of  the  copper  belt  and  contains 
11  of  the  20  mines  that  contnbuted  in  1908  to  tne  copper  output  and 
4  of  the  6  mines  that  produced  silver. 
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The  county  showB  an  incrMse  (tf  6y877^2S  poimdi  of 
decrease  of  59|604  fine  ouncee  of  eOTor.    This  deoieeee  in 


already  stated,  is  due  to  the  decrease  in  the  quantity  of 

was  electrolyticallv refined  rather  than  to  aajchaoMmi 

of  the  rock.    Altnouc^  the  great  condomerate  lode 

decrease  in  copper  content,  yet  the  devdopments  <m  the  am^gdaioidi 

lodes  have  thus  far  more  than  compensated  for  this  loss,  and  momm 

to  keep  the  county  iip  to  a  hi^h  state  of  productiyeness  CTen  after  tlie 

exhaustion  of  the  "Calumet    conglomerate  lode. 

CalumH  and  Ilecla, — The  Calumet  and  Hecla  Company  is  one  of  the 
most  successful  copper-mining  companies  in  the  wond,  not  only  as  to 
copper  output  ana  dividends  paid,  but  also  as  r^ards  the  unii<»inlT 
hi^n  grade  of  the  copper  produced  and  the  development  of  mining  and 
milling  methods  on  an  immense  scale. 

The  company's  grounds  contain  three  copper-bearing  lodes,  the 
"Calumet''  conglomerate,  the  "Osceola"  amygdidoid,  and  the  "Kcar- 
sarge  "  amygdaloid.  The  immense  production  of  the  mine  in  the  past 
has  come  chiefly  from  the  conglomerate,  but  with  the  decrease  in  co|>- 
per  content  and  the  approaching  exhaustion  of  this  famous  lode  toe 
company  has  developed  mines  in  the  amygdaloids. 

The  conglomerate  lode  is  opened  for  a  distance  of  .nearly  2  mike 
along  the  strike  by  10  inclined  shafts  and  1  vertical  shaft,  with  an 
aggregate  of  about  200  miles  of  opening. 

The  inclined  shafts  vary  in  depth  on  the  dip  from  4,000  to  8J00 
feet,  with  a  maximum  vertical  depth  of  4,850  feet.  The  Red  Jacket 
vertical  shaft  has  a  depth  of  4,900  feet.  The  lode  in  the  "  Five  Forties'' 
tract,  extending  nortn  from  the  company's  main  holdings,  is  bein£ 
developed  l)y  a  blind  shaft  which  starts  1,500  feet  east  of  the  Red 
Jacket  vertical  near  the  bottom  of  Calumet  No.  4  and  extends  north 
parallel  with  the  lode  and  about  25  feet  below  the  foot  wall,  lliis 
will  develop  four  of  the  five  40-acre  tracts;  the  fifth  will  be  devekmd 
by  a  subshaft  from  this.  A  drift  in  the  foot  wall  connects  this  ahafl 
with  the  Red  Jacket  vertical  on  the  fifty-seventh  level.    The  falilid 
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shaft  is  sunk  on  an  incline  of  22°;  this  will  permit  the  hoisting  of  the 
rock  in  tram  cars,  which  will  be  hauled  to  the  bins  on  the  fifty-seventh 
level  of  the  Red  Jacket  shaft  for  hoisting.  The  developments  thus 
far  in  this  tract  have  been  encouraging. 

The  shafts  on  the  lode  near  the  southern  boundary  of  the  property 
are  bottomed  in  poor  ground,  and  the  shafts  and  pillars  are  oeing 
drawn  preparatory  to  abandonment. 

It  was  reported  early  in  1909  that  a  shoot  carrying  good  values  had 
been  discovered  under  South  Hecla  shafts  No.  9-10  at  the  seventy- 
third  level.  The  importance  of  this  discovery  is  y^t  to  be  demon- 
strated. Several  areas  served  by  the  other  shafts  are  nearly  worked 
out  and  will  soon  be  abandoned. 

In  the  latter  part  of  1907  it  was  estimated  by  the  management  that 
the  mine  contamed  probably  20,000,000  to  25,000,000  tons  of  profit- 
able rock,  which,  at  the  rate  of  production  then  in  force,  would  last 
ten  to  fifteen  years. 

The  conglomerate  lode  increases  in  width  with  depth  from  about  13 
feet  at  the  outcrop  to  about  20  feet  in  the  deepest  workings;  the  rock 
decreases  in  richness  with  depth,  however,  and  the  recovery  per  ton 
has  been  constantly  falling  off,  till  for  the  fiscal  year  ending  April  30, 
1909,  it  is  stated  to  have  been  about  35  pounds  per  ton.  In  the  upper 
workings  the  rock  was  very  rich,  running  as  high  as  100  pounds  per 
ton,  and  the  rock  treated  from  the  lode  has  probably  averaged  above 
60  pounds  per  ton.  A  part  of  the  decrease  in  richness  is  undoubtedly 
due  to  the  improvement  in  mining  and  milling  methods,  which  make  it 
possible  to  treat  rock  that  could  not  be  handled  in  the  early  days  of 
operation. 

The  Osceola  lode  is  opened  by  6  inclined  shafts,  those  at  the  south, 
having  reached  the  twentv-third  level,  while  the  most  northerly  begim 
in  1907,  is  down  several  hundred  feet  in  good  ground.  The  lode  is 
opened  for  about  half  its  length  of  11,000  feet  on  Calumet  and  Hecla 
ground  b^r  upward  of  24  miles  of  lateral  workings.  This  lode  has  an 
average  width  of  from  30  to  35  feet,  though  mineraUzation  is  confined 
principally  to  the  hanging  and  foot  walls.  The  lode  is  opened  by 
'*  drift  stopes''  along  the  hanging  wall,  where  the  workable  rock  is  8 
to  10  feet  thick.  Most  of  the  production  since  1904  has  come  from 
the  '* drift  stopes,"  and  the  output  of  the  mine  could  be  greatly  in- 
creased if  the  stoping  ground  opened  up  were  to  be  drawn  upon. 
About  15,000,000  tons  are  now  developed  in  this  lode. 

For  the  fiscal  vear  ending  April  30, 1909,  this  lode  produced  747,378 
tons,  yielding  the  equivalent  of  12,722,226  pounds  copper,  or  about 
17  poxmds  per  ton. 

The  Kearsarge  lode  is  opened  by  3  shafts  with  a  maximum  depth  of 
1,300  feet.  The  ground  tnus  far  opened  on  this  lode  is  somewhat  er- 
ratic, though  considerable  stretches  will  probably  yield  fair  values. 
As  yet  this  lode  has  made  but  small  production. 

The  concentrating  mill  at  Lake  Linden,  4  miles  from  the  mine,  is 
equipped  with  28  single  expansion  heads,  23  for  conglomerate  rock 
and  5  for  amygdaloid,  with  the  necessary  jigs,  classifiers,  tables,  etc., 
for  treating  10,000  tons  of  rock  per  day. 

The  regrinding  plant,  partly  completed  in  1908,  is  to  be  equipped 
with  48  Chilean  mills  ana  200  Wilflejr  tables,  capable  of  treating  1,500 
tons  daily.  Twenty-four  of  the  Chilean  mills  were  installed  during 
the  year,  and  the  remaining  24  will  probably  be  in  operation  before 
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romamcJt.-^The  Tamanck  gRNmd  Um  nortkwart  of  thm  < 
and  Hacla  and  its  operatioiis  are  condacted  on  the  yniafiay  of  tkt 
''Cblmnet"  eongloiiiereta  awl  the  ''OMsaola"  amjgdaloil  Both 
lodes  enter  the  property  at  considenble  dqith  aad  are  rearhsd  hf 
vertical  shafts,  the  differBOt  lereb  benig  eooneeted  with  r' 


by  crosscuts.    The  property  is  opened  By  5  shafts,  ▼airing  in  dspA 


from  3,409  feet  (No.  1)  to  5,2S3  feet  (No.  3),  I 
tinction  of  bemg  the  deepest  shaft  in  the  worid. 

The  company,  althoam  at  a  dissdvantagB  on  aeeooniof  Iks  pssi 
depth  of  the  mme  and  tne  conjwqnent  high  nuning  coata,  has  rends  a 
good  recoids  in  dividends,  which  between  1888  and  1908  asgregalsd 
89,420,000.  At  present  eif  orts  are  being  made  to  reduce  the  cost  of 
production,  which,  in  1908,  was  16.24  cents  per  pound,  and  at  Ihs 
prevailing  price  of  copper  resulted  in  a  net  loss.  A  part  of  thiseort, 
however,  was  in  the  nature  of  pennaaent  improvemente  and  derelop> 
ments. 

All  the  shafts  are  now  connected  by  underground  worldngi,  which 
greatly  improvos  ventilation.    During  the  year  the  preparation  for 

Eumpm/s:  tne  water  from  the  vicinity  of  shafts  Nos.  1, 2,  and  5  throufh 
o.  1  were  nearly  completed.  This  will  leave  Nos.  2  and  5  free  for  ths 
hoisting  of  rock.  The  mechanical  hauling  system  is  extensively  in- 
stalled in  the  mine.  To  reduce  the  cost  of  timbering  the  company  has 
followed  the  plan  of  extending  drifts  to  the  boundary  before  l>einn- 
nin^  stoping^  and  then  allowing  the  stopes  to  close  as  the  rock  if 
removed.  This  is  especially  important,  as  the  great  depth  renders  it 
very  diiFicult  to  keen  the  stopes  open. 

During  the  year  No.  1  shaft  was  put  in  condition  to  handle  ths 
water  for  the  southern  part  of  the  mine.  A  Nordberg cross-compound 
pumping  engine  with  a  capacity  of  500  gallons  per  minute  is  being  in 
stalled  at  the  900-foot  station  and  one  of  equai  capacity  is  to  be  in- 
stalled at  the  5(K)-foot  station.  This  will  care  for  the  surface  water 
and  save  the  expense  of  hoisting  it  from  the  deep  levels  of  the  mine, 
and.  as  already  said,  will  leave  shafts  Nos.  2  and  5  free  for  the  hoisting 
of  rcK'k. 

At  No.  2  shaft  the  ^'Osceola''  amygdaloid  was  developed  on  leveb 
IS  to  'J*),  inclusive.  In  the  develof)ment  drift  stopes  are  extencled  to 
the  boundaries  In'fore  sloping  is  hegim.  The  drifts  on  the  eighteenth 
level  n>H('htMl  the  boundary  during  190S  and  those  on  the  nineteenth, 
twentieth,  twenty-first,  twenty-siTond,  and  twenty-third  levels  should 
reach  the  north  r)ounilary  during'  \\H)\K  This  will' eive  extensive  stop- 
inj:  j:rouiul  on  this  hulc.     On  the  conglomere'  n^  wasQ 

rie«l  on  from  the  twenty-fourth  to  \\\o  thirt  ■ 

bein>:  put  in  shape  for  the  instalUtiou  of  Ku 
increased  tonnage  from  the  ). 
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No.  5  shaft  was  sunk  67  feet  to  a  depth  of  5,156.5  feet  during  the 
year.  New  developments  were  on  the  thirty-ninth  and  fortieth  levels, 
where  some  medium  stoping  groimd  was  proven. 

At  No.  3  shaft  new  openings  on  the  seventeenth  and  eighteenth 
levels  have  shown  excellent  rock.  An  inclined  shaft  was  started  from 
the  thirteenth  level  to  follow  the  dip  of  the  lode.  It  will  be  operated 
by  an  underground  hoist  and  is  expected  greatly  to  reduce  the  costs. 

At  No.  4  shaft  a  new  shaft  house  and  head  frames  were  erected. 

During  the  year  the  Lake  Superior  waterworks  were  doubled  in 
capacity,  extensive  repairs  were  made  to  the  coal  dock,  and  the  stamp 
mill  was  completed. 

The  yield  of  refined  copper  per  ton  of  rock  stamped  decreased  from 
20.8  poimds  in  1907  to  19.6  inl908.  This,  however,  was  partly  due 
to  the  increase  in  the  quantity  of  rock  from  the  Osceola  lode,  a  part  of 
which  was  low  grade.  The  cost  per  pound  of  copper,  however,  was 
reduced  from  16.66  cents  in  1907  to  15.24  cents  in  1908.  Whether 
copper  can  be  profitably  produced  from  this  mine  at  prices  as  low  as 
those  prevailing  during  1908  is  a  matter  yet  to  be  determined. 

Osceola, — ^The  Osceola  Companv  operated  the  three  branches — the 
Osceola,  the  South  Kearsarge,  and  the  North  Kearsarge — during  1908. 
The  year  was  one  of  the  most  successful  in  the  history  of  the  company. 

In  1908  there  were  21,250,794  poimds  of  refined  copper  prodxiced, 
as  compared  with  14,134,753  poimds  in  1907.  In  1908  there  were 
1,241,400  tons  of  rock  stamped,  against  811,603  tons  in  1907.  The 
rock  showed  a  slight  decrease  in  copper  recovered  per  ton  of  rock 
stamped;  in  1907  the  recovery  was  17.4  pounds  per  ton;  in  1908  it 
was  17.11  pounds.  A  very  decided  reduction  in  the  cost  of  producing 
a  pound  of  copper  was  accomplished;  in  1907  this  was  12.44  cents; 
in  1908  it  was  10.53  cents. 

The  Osceola  hes  directly  south  of  the  Calumet  and  Hecla  and  is 
worked  on  the  ''Osceola"  amygdaloid.  The  property  contains  the 
Calumet  and  Hecla  lode,  but  the  only  portion  of  this  in  Osceola  ground 
that  has  been  shown  to  carry  copper  m  paving  quantities  was  worked 
out  in  the  early  days  of  the  mme.  Shaft  No.  5  was  sunk  147  feet 
during  1908  to  a  depth  on  the  slope  of  4,456  feet,  and  No.  6  was  sunk 
66  feet  to  4,408  feet.  Drifting  was  carried  on  from  the  thirty-third 
to  the  forty-fifth  levels  to  the  extent  of  4,804  feet.  The  copper  con- 
tent of  the  rock  developed  in  the  early  months  of  the  year  was  not  up 
to  the  average,  but  showed  decided  improvement  later.  The  reserves 
of  copper-bearing  ground  are  large,  and  developments  are  well  ahead 
of  stoping  requirements. 

The  South  Kearsarge  lies  south  of  the  Wolverine  and  east  of  the 
Centennial  on  the  Kearsarge  lode.  Shaft  No.  1  had  a  deptflT^ 
2,604.5  feet  on  the  slope,  and  No.  2  a  depth  of  1,992.5  at  the  close  rf' 
the  year.  During  the  year  12  drifts  reached  the  boundary,  ajttd  the 
mine  can  be  completely  developed  in  another  year.  The  North 
Kearsarge  hes  north  of  the  Wolverine  and  is  working  in  the  Kear- 
sarge lode.  Shaft  No.  1  had  a  depth  of  3,873.5  feet,  No.  3  a  depth  of 
3,192  feet,  and  No.  4  was  sunk  754  feet  during  the  year  to  a  depth  of 
916  feet.  As  crosscuts  from  this  shaft  will  connect  with  drifts  from 
No.  3,  it  will  be  in  shape  for  a  considerable  production  before  the 
close  of  1909.  During  1908  drifting  to  the  extent  of  6,997  feet  was 
accomplished  on  the  various  levels  from  the  sixth  to  the  thirty-fourth. 
A  large  amount  of  ground  is  developed,  and  the  mine  is  in  a  position 
to  continue  a  large  output  for  years. 
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The  mill  had  a  very  successful  year,  stamping  1,426,339  toiw  of  nek 
at  a  gross  cost  of  15.779  cents  per  ton. 

OentenniaL — The  Centennial  groun<l  lies  north  of  the  Calumet  an«: 
Hecla  and  west  of  the  South  Kearsarge  and  the  Wolverine.  It  c-»n- 
tains  the  Calumet  and  Hecla,  Osceola,  and  Kearsai^e  lodes,  the  latt^ 
being  the  only  one  of  proved  value  in  the  property,  and  to  this  l>dt 
operations  are  at  present  confmed. 

During  the  year  shaft  No.  1  was  sunk  93  feet  to  3,624  feet,  and  X- 
2  was  sunk  403  feet  to  3,550  feet.  There  were  3,756  feet  of  drifting 
done  during  the  year.  A  large  part  of  this  consisted  inexteDdinr 
the  lower  levels  of  the  mine  to  the  north  where  the  imprf>veinr&: 
noted  in  1907  was  continued.  The  rock  treated  during  11H)>*  vieli!#-i 
19.76  i)ounds  per  ton,  or  1.08  pounds  better  than  in  1907.  The  r- k 
treated  early  m  1909  showed  even  better  values. 

The  Lake  Milling,  Smelting,  and  Ilefming  Companj-,  at  (In^se 
Point  on  Portage  Lake,  operated  in  conjunction  with*  the  All<*u<»2 
Company,  is  increasing  its  capacity  by  the  installation  of  2  new  r«k[i»- 
pound  heads. 

Wohurine, — The  Wolverine  is  located  between  the  North  anfi  ih* 
South  Kearsarge  branches  of  the  Osceola  Companv.  Its  operations 
are  on  the  *' Kearsarge*'  amygdaloid,  though  tne  West  hnle,  parallel 
with  the  Kearsarpe  lode  and  about  80  feet  to  the  west,  has  b<vn 
opon<»d  to  a  small  extent.  The  mine  has  the  distinction  «»f  ha\in; 
the  richest  amygdaloid,  and,  next  to  the  ''Calumet"  conglomerate'. 
the  richest  rock  mine(l  in  the  district.  The  lode  is  4>pened  by  4 
shafts.  numbcTed  from  1  to  4  from  north  to  south.  No.  1  is  abar.- 
<lon(Ml:  No.  2.  bottoiiuHl  at  the  lx)undarv  at  a  depth  of  1.700  f****!.  •* 
used  for  handling  men  and  supnlies;  No.  3  at  the  close  of  n»os  i<  U:- 
toined  at  the  t\v(»nty-fiftli  level,  but  can  be  sunk  to  a  depth  of  4  ■'■' 
feet  before  reaching:  the  boundary ;  \o.  4  is  lH)ttomed  at  the  tbirr.f  ". 
level.  'Vho  loil(»  ill  the  Wolverine  ground  shows  great  uniformity  <  f 
ininerali/.ati<»n  and  i>^  opc^ned  for  the  full  leuirlh.  In  the  upj>er  ltv».- 
the  rock  averai:<Ml  from  Ui  to  IS  poumls  per  ton,  but  as  the  l"'.v. : 
levels  wen*  opened  it  showed  marked  improvement,  the  iiv»t:il'''  f  • 
the  lis<jil  year  1*M)S  heiriLT  'J«».s*J  |)ounds  per  ton.  Th«»  mine  h;L-  ••r-^ 
blocked  out  well  ahead  «»f  stopinjr  recpiiremeiits  an<l  an  a.s*^u^ed  oii:i-.t 
at  the  |>n'^ent  rate  for  years  to  eome. 

DuriiiLT  tlie  li«al  year  \\H)S  the  mill  at  Traverse  Bav  sta::.r— i 
:Us.sr,n  tnii<  (.f  rock,  yielding:  rJ.117.(MM>  pounds  of  mineral  ai.  i 
!»..').')♦, J •_>;;  |)<)U]ids  of  \h\o  cop|)er,  or  'J<>.n2  ])oimds  of  fine  coyiper  y*-: 
ton  of  ro<k  >lainped.  TIh^  averaire  co^t  of  ( opper  ft»r  this  |)»t!«m1  w.i- 
T.oJl   <-.'nt<  per  |)t)nnd.  the  |owe>*t  of  any  copper  mine  in  the  di-^in- : 

Fkhi/  I'm.  The  I''raid\liii  property  consists  of  two  tracts-  tln»  (>: : 
Franklin,  practically  Mirr«»uudcd  by  tht»  C^uiney,  and  the  Fraiiki::. 
diiiijor,  >Miith  of  the  lvho(h»  Kland.  The  Old  Franklin  is  n»':iriy 
Worked  Milt,  ;in.|  dnrini:  the  ye.jr  was  sold  to  the  Quincv  Comp:in_v. 
l*'r«)!ii  I  lie  ijr^t  of  the  year  to  DeiMMuher.  when  it  Was  tumetl  *»ver  t«i 
th.'  (^>iin«\  Company,  the  Old  l-'ranklin  produced  ^.'j.or)^!  tons  of  n»«*k 
yirMniL:  I7.JJ  pounds  of  <-t.pj)er  |)."r  ton  at  a  cost  i>f  lO.o  cents  per 
jn.und. 

Th«-    l''ianklin  Junitir  operated  dnritiL'  the  year  on  the  "Pew*l»^'* 
ani\  L'd.ii..!  I  and  i  lie*Alloiie/."c«.nLdonuTale.     Itwasdeter' 
e\  I  I  .   I.»  «  e.i^e  opi'IiinL'  oH  tin'  Lit  ii-r  and  to  ' 
the    I'euahic    kule.      Oji    t  ln»  ainv^'daloid  loA 
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opened  good  stopixig  ground,  the  results  being  especially  favorable 
in  the  openings  from  the  twentieth*  to  the  twentjr-fourth  levels. 
Extensive  development  has  been  confined  to  the  hangmg  lode,  though 
crosscuts  have  been  made  to  the  foot  lode  at  the  twenty-third,  twenty- 
fourth,  and  twenty-fifth  levels,  where  it  shows  copper. 

During  the  year  279,416  tons  of  rock  we^e  stamped  and  produced 
2,619,133  pounds  of  refined  copper,  or  about  9.6  pounds  per  ton,  at 
a  cost  of  $1.48  per  ton  of  rock. 

Quincy. — ^The  Ouincy  mine  is  situated  just  north  of  the  east-west 
arm  of  Portage  Lake  and  derives  its  principal  output  from  the  Pewabic 
lode,  with  a  small  quantity  from  the  West  lode.  At  the  close  of 
1908  this  mine  had  a  record  of  forty  years  of  operation  without  missing 
a  yearly  dividend.  The  production  of  20,600,361  poimds  of  copper 
in  1908  is  the  largest  output  the  Quincy  has  made,  and  its  reserves 
are  reported  to  be  the  largest  in  the  history  of  the  mine.  The  Pewabic 
lode  IS  opened  by  4  deep  shafts,  the  deepest  being  more  than 
5,500  feet.  The  development  worfc  of  the  year  of  nearly  6  linear 
miles  developed  copper  groimd  of  about  the  usual  quality. 

The  new  rontiac  shaft  was  down  about  200  feet  at  the  close  of 
1908,  and  showed  ^ood  copper  rock.  About  2  tons  of  *'mass"  copper 
were  produced  in  sinking  the  last  125  feet.  The  precautions  to  avoid 
caving  in  the  abandoned  stopes  and  the  resultant  "air-blasts" 
appear  to  have  met  with  success,  as  no  serious  trouble  from  this  cause 
was  experienced  in  1908. 

During  the  year  a  new  rock  house  was  built  at  No.  2  shaft,  which 
made  this  the  shaft  of  largest  capacity  on  the  property.  Extensive 
repairs  were  also  made  to  the  railroad  and  the  milL 

The  Old  Frankhn  mine  was  purchased  late  in  the  year,  and  imme- 
diately shut  down.  The  remaining  ground  in  this  property  can  be 
readily  reached  through  the  Quincy  workings.  . 

In  the  early  days  or  the  mine  ''mass"  copper  formed  a  large  per- 
centage of  the  output,  immense  masses  being  encountered  m  the 
upper  levels  of  the  mine.  Though  this  has  decreased  in  the  lower 
workings,  ''mass"  copper  still  forms  an  important  item  in  the 
output. 

Isle  Royale, — The  Isle  Royale  mine  is  situated  south  of  the  east- 
west  arm  of  Portage  Lake,  near  Houghton.  The  property  contains 
several  copper-bearing  lodes,  of  which  Isle  Rojale  is  the  main  pro- 
ducer at  present.  Development  was  extensive  during  the  year, 
including  1,802  feet  of  shaft  sinking,  8,901  feet  of  drifting,  and  130 
feet  of  crosscutting.  The  Isle  Royale  lode  is  opened  by  4  shafts, 
having  depths  at  tne  close  of  1908  as  follows:  No.  2,  2,597.5  feet; 
No.  4,  634  feet;  No.  5,  580.5  feet;  No.  6,  713  feet.  No.  2  shaft  was 
sunk  199  feet  to  the  twenty-fifth  level,  and  5,033  feet  of  drifts  and 
drift  stopes  were  opened  during  the  year.  The  openings  north  of  the 
shaft  were  in  poor  ground,  but  those  to  the  south  developed  rock  well 
up  to  the  average.  A  large  proportion  of  the  year's  production  was 
from  tliis  shaft.  Shaft  No.  4  was  sunk  531  feet;  all  drifts  on  the  lode 
from  this  shaft  show  better  copper  ground  than  the  drifts  from  No.  2. 
No.  5  was  sunk  417.5  feet  and  shows  fair  copper  ground.  No.  6  was 
sunk  344  feet  in  new  groimd,  and  for  the  entire  depth  the  shaft 
is  reported^  to  be  in  copper  rock.  An  extensive  up-to-date  surface 
plant  was  installed  at  this  shaft  during  the  year. 
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The  Baltic  exploration  shaft  was  abandoned  early  in  the  year  after 
sinking  812  feet  and  crosscutting  without  results. 

In  ISovember,  1908,  the  '*A"  shaft  was  started  on  the  south  side 
of  the  Hussey-Howe  tract  and  at  the  close  of  the  year  had  reached  a 
depth  of  52  feet.  A  little  copper  has  been  found.  A  diamond  drill 
core  taken  from  the  lod^  in  this  vicinity  early  in  the  year  was  well 
mineralized.     This  is  thought  to  be  the  Baltic  lode. 

During  the  year  improvements  were  made  on  the  railroad  and  at 
the  stamp  mill  preparatory  to  handling  a  larger  tonnage  of  rock. 
The  rock  treated  at  the  mill  aggregated  218,940  tons,  and  produced 
4,013,590  pounds  of  mineral,  containing  75  per  cent,  or  3,011,664 
pounds,  of  fine  copper.  The  copper  recovered  per  ton  of  rock  treated 
decreased  from  15.2  pounds  in  1907  to  13.8  pounds  in  1908. 

BaltiCj  Champion,  and  Trinumntain. — These  three  mines  are  located 
on  the  Baltic  lode  southwest  of  Houghton  and  are  under  the  same 
management,  that  of  the  Copper  Range  ConsoUdated  Company.  The 
Baltic  is  an  exceptionally  strong  lode,  having  a  stoping  width  varying 
from  15  to  80  feet.    The  lode  has  produced  considerable  "mass"  cop- 

Eer  and  also  contains  veinlets  of  copper  minerals,  including  chalcocite, 
omite,  and  copper  areenides.  Tnese  minerals  are  recovered  in  the 
mill,  and  the  arsenides  probably  account  in  part  for  the  arsenical 
character  of  the  copi)er  range  output.  The  mines  are  opened  by 
steeply  inclined  shafts,  the  lode  having  a  dip  to  the  northwest  of  about 
70°.  In  many  ctises  it  is  found  advantageous  to  mine  the  entire  lode. 
The  waste  rock  is  sorted  underground  and  built  into  dry  walls,  thus 
saving  the  expense  of  hoisting  and  serving  the  purpose  or  keeping  the 
lode  open  better  than  timber  and  at  a  much  less  cost.  Dunng  1908 
the  Baltic  operated  4  shafts,  varying  in  depth  from  1,349  feet  to  1 J23 
feet  at  the  close  of  the  year.  A  total  of  10,443  feet  of  drifting  and 
588  feet  of  crosscutting  was  accomplished.  There  were  764,117  tons 
of  rock  stamped,  yielding  17,724,854  pounds  of  refined  copper  or 
23.197  pounds  j)er  ton,  at  a  cost  of  7.72  cents  per  pound. 

The  Trimountain  is  also  opened  by  4  shafts,  with  depths  varjing 
from  1,319  to  1,881  feet  at  the  close  of  1908.  During  the  year,  the 
drifting  amounted  to  6,616  feet  and  the  crosscutting  to  562  feet. 
Developments  on  the  sixteenth,  seventeenth,  and  eighteenth  levels  of 
shaft  No.  1  showed  poor  copper  ground,  though  the  lode  is  strong  and 
well  defined.  In  No.  2  shaft  some  good  groimd  was  developed  in 
the  fourteenth  level;  the  fifteenth  level  has  shown  a  Uttle  copper; 
and  development  was  just  beginning  in  the  sixteenth  level  at  the  close 
of  the  year.  There  were  334,929  tons  of  rock  stamped  during  the 
year,  which  yielded  18  pounds  of  copper  per  ton.  The  average  cost 
of  production  for  the  year  was  12.5  cents  ])er  pound. 

The  Chain])ion,  controlled  jointly  by  the  Copper  Range  Consolidated 
Coin])any  and  the  St.  Mary's  Land  Company,  like  the  two  mines  just 
described,  is  opened  by  4  shafts,  with  depths  varying  from  1,519  feet 
to  1,685  feet.  All  the  shafts  are  connected,  and  there  are  about  11 
miles  of  undergiound  workings.  The  lode  is  well  mineralized  in  this 
mine,  and  tli(»  levels  will  ])robably  l)e  opened  from  end  to  end.  During 
the  year  10,216  feet  of  drifting  and  385  feet  of  crosscutting  were  done. 
Kock  amount in<^  to  794,703  tons  was  stamped  and  yielded  an  average 
of  22.38  ])()iin(ls  per  ton.  The  cost  of  production  for  the  year  was 
8.34  cents  per  pound. 
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ExplorcUion  and  devdo'pment. — ^Aside  from  the  regular  producing 
companies  already  mentioned  several  companies  were  engaged  in 
development  work  in  the  county;  some  of  tnese  will  doubtless  soon 
enter  tne  producing  class. 

The  La  Salle  mine,  located  between  the  Osceola  and  the  Rhode 
Island,  is  developing  the  Kearsarge  lode  at  the  Tecumseh  shaft/ 
It  is  reported  that  good  copper  ground  is  being  opened,  though  the 
lode  here  is  considerably  narrower  than  in  the  mmes  to  the  north. 
This  shaft  is  down  about  1,400  feet.  Cdldwell  shafts  Nos.  1  and  2 
on  the  Kearsarge  lode  were  each  sunk  below  500  feet  in  1908.  The 
ground  here  is  considerably  disturbed,  and  the  showing  of  copper  is 
not  encouraging.  The  shafts  will  be  sunk  to  prove  the  lode  at 
depth. 

The  Rhode  Island  Company,  whose  property"  is  north  of  the 
Franklin  Junior,  continued  development  m  tne  rewabic  lode,  prin- 
cipally on  the  ninth  and  tenth  levels.  Some  good  ground  was  proven, 
and  plans^  were  made  to  continue  sinking,  with  the  hope  that  the 
lode  will  improve  in  depth. 

The  Hancock  mine,  located  southwest  of  the  Quincy,  confined  its 
developments  for  the  year  largely  to  the  West  Branch  lode  and  the  West 
lode.  No.  1  shaft  was  sunk  242  feet  to  the  fourteenth  level.  Drift- 
ing during  the  year  amounted  to  2,463  feet.  No.  2  shaft,  which 
is  a  5-compartment  vertical  shaft,  was  sunk  904  feet,  to  a  depth  of 
1,435  feet.  This  is  to  be  made  the  main  working  shaft  of  the  mine 
and  will  be  connected  with  No.  1  by  crosscut,  thus  avoiding  enlarging 
and  equipping  No.  1  for  hoisting  rodk.  It  is  estimated  by  the 
management  that  400,000  tons  of  rock  is  blocked  out  in  the  mme. 

At  the  Superior,  northeast  of  the  Baltic,  No.  1  shaft  was  sunk  to 
the  tenth  level,  and  drifting  was  begun  in  this  level  late  in  the  year. 
This  shaft  shows  improvement  with  depth.  On  the  strength  of  the 
improved  showing  in  No.  1  shaft,  work  was  resumed  at  No.  2  shaft 
during  the  year.  Shipments  of  rock  coming  from  the  development 
drifts  were  made  to  the  Atlantic  mill  early  in  1909.  The  Baltic  lode 
shows  unusual  width  in  this  property,  and  the  mineraUzation  is  said 
to  be  improving  with  depth. 

The  Atlantic  Company  confined  its  developments  for  the  year  to 
section  16.  The  shaft  was  sunk  to  a  depth  of  1,786  feet,  or  14  feet 
below  the  twentieth  level.  Crosscut! ing  and  drifting  on  the  levels 
between  the  tenth  and  the  twentieth  levels  developed  some  good 
stoping  ground,  but  the  rock  is  badly  broken  and  the  lode  could  not 
be  followed  continuously  for  any  considerable  distance.  It  is  hoped 
by  the  management  that  on  lower  levels  they  will  encounter  the 
lode  in  its  normal  condition.  Rock  stamped  during  the  year 
amounted  to  270  tons  and  produced  12^230  pounds  of  mineral.  The 
mill  stamped  191,968  tons  of  rock  durmg  the  year,  most  of  it  from 
the  Michigan  mine. 

At  the  Grlobe  the  vertical  shaft -has  cut  the  Baltic  lode  at  a  depth 
of  1,000  feet.    Drifting  on  the  tenth  level  has  disclosed  some  good 
copper  ^ound,  but  thus  far  it  has  proved  bunchy.    Further  deveir- 
ment  will  be  necessary  to  prove  the  lode. 

At  the  Challenge  exploration  was  continued  through 
no  payiQg  copper  ground  was  developed. 

The  Elm  River  is  sinking  a  shaft  about  1  p 
former  workings.    It  is  planned  to  crosscut 
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shaft  in  search  of  the  Lake  lode.    A  little  copper  rock  has 
encountered  in  this  shaft. 

During  the  year  the  Wyandot  sunk  shaft  No.  11  to  a  depth  of  700 
feet  ancT  crosscut  to  the  east,  encountering  an  amygdmloid  rich  in 
epidote;  apparently  it  is  24  feet  wide,  carrying  a  strongly  mineral- 
ized shoot  m  the  foot  wall.  About  100  feet  of  drifting  in  this  bed 
gave  encouraging  results. 

At  the  Winona  operations  were  confined  to  development,  no  roick 
being  shipped.  Shaft  No.  3  was  sunk  to  a  depth  of  1,272  feet  wind 
No.  4  to  a  depth  of  862  feet.  Drifting  to  the  amount  of  6,001  feet 
and  crosscuts  to  the  amount  of  697  feet  developed  rock  of  about 
average  grade.  .The  management  estimate  that  l|400.00b  tons  of 
milling  rock  are  opened  up  and  in  sight  in  the  mine.  Iwly  in  1009 
^ans  were  being  made  for  the  construction^  in  conjunction  with  the 
King  Philip  mine,  of  a  stamp  mill  on  Sleepmg  River. 

The  King  Philip  continued  development  during  the  year,  ainldpg 
shaft  No.  1  to  971  feet  and  No.  2  to  519.6  feet.  iMftin^^and  cross- 
cutting  to  the  extent  of  2,923  feet  were  accomplished  auring  the 
year.  From  shaft  No.  1  the  lode  has  been  cut  from  the  fifth  to  the 
tenth  levels,  and  a  crosscut  was  in  progress  on  the  eleventii  level  at 
the  closd  of  the  year.  Drifting  on  we  sixth,  ei^th,  and  ninth 
levels  disclosed  rock  of  favorable  character,  particuliuti|y  on  the 
sixth  and  ninth  levels.  At  shaft  No.  2  the  lode  waa  cut  on  the 
sixth  level,  and  early  in  1909  rock  carrying  some  shot  copper  was 
encountered.  As  already  mentioned,  this  company,  in  conjunction 
with  the  Winona,  is  considering  the  erection  of  a  2-stamp  mill  on 
Sleeping  River. 

KEWEENAW  COUNTY. 

In  1908  Keweenaw  County  produced  19,806,216  pounds  of  copper 
and  595  fine  ounces  of  silver,  being  8.8  per  cent  of  the  copper  and 
0.2  per  cent  of  the  silver  produced  m  the  lake  district.  The  county 
occupies  the  northern  part  of  the  Keweenaw  peninsula  and  contains 
the  northern  portion  of  the  copper  belt.  This  section  of  the  bdt 
produced  considerable  copper  in  the  early  days  of  lake  mining,  but 
of  late  years  has  furnished  a  comparatively  smaU  percentage  of  the 
total  output.  Developments,  however,  indicate  that  the  county 
should  increase  in  importance  in  the  future. 

The  following  table  shows  the  production  of  "rock"  and  "mineral" 
and  the  average  yield  in  silver  and  copper  in  Keweenaw  County  for 
1907  and  1908: 

Production  of  *  *  rock ' '  and  *  *  mineral ' '  and  a  verage  yield  in  silver  and  copper  in  Kewtmam 

County  in  1907  and  2908, 


Silver. 

Copper. 

• 

HliMnl. 

Year. 

Quantity. 

Quantity. 

Pounds. 
18.595,931 
19,806,210 

Yield  per  ton 
of  ••  rock." 

QuADUty. 

Yield. 

"lUet- 

1907 

Flneounets. 
497 

Poundt, 
15.8 
16.8 

P.et. 

0,79 

.81 

16,909,977 

P.  a, 

71.9 
7&.i 

Tmu. 

1908 

595 
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From  this  table  it  is  seen  that  for  1908  the  county  shows  a  slight 
increase  in  rock  and  a  little  higher  recovery  per  ton  of  rock  treated. 
The  copper  is  derived  entirely  from  amygaaloid,  with  an  average 
recovery  for  1908  of  16.3  pounds  per  ton,  or  0.81  per  cent. 

AUouez, — The  Allouez  mine  is  north  of  the  North  Kearsarge,  and, 
as  in  recent  years,  has  confined  its  operations  to  the  Kearsarge  lode. 
As  this  lode  does  not  outcrop  on  Allouez  property,  the  shafts  were 
started  in  the  hanging  wall  at  a  steep  angle  and  flattened  to  the  dip 
of  the  copper-bearing  bed  just  before  reaching  it.  This  plan  avoids 
the  expense  of  long  crosscuts  necessitated  by  vertical  shafts.  No.  1 
shaft  is  below  the  twelfth  level,  at  a  deptn  of  2,598  feet,  and  on 
January  30,  1909,  No.  2  shaft  cut  the  lode  at  a  depth  of  2,304  feet. 
At  tliis  point  there  is  said  to  be  a  very  good  showing  of  copper.  Dur- 
ing tlie  year  there  was  accomplished  a  total  of  1,468  feet  of  shaft 
sinking,  3,775.5  feet  of  drifting,  and  636  feet  of  crosscutting. 

Rock  amounting  to  220,905  tons  was  treated  at  the  mill,  and 
yielded  4,716,105  pounds  of  ''mineral"  and  3,047,051  pounds  of  cop- 
per. The  yield  per  ton  of  rock  stamped,  13.79  pounds  per  ton,  was 
slightly  better  than  that  for  1907,  which  was  13.66. 

Ahmeek. — ^The  Alimeek,  lying  northeast  and  east  of  the  Allouez, 
is  also  located  on  the  Kearsarge  lode.  The  lode  is  opened  by  2 
incHned  shafts.  No.  1  being  down  about  1,200  feet  at  the  ninth  level 
and  No.  2,  1,334  feet  at  the  tenth  level.  The  lode  has  been  exten- 
sively opened,  and  production  can  be  materially  increased  when  con- 
ditions make  this  desirable.  The  Kearsarge  lode  in  this  mine 
furnishes  some  of  the  richest  amygdaloid  rock  in  the  district.  During 
1908  there  were  298,178  tons  of  rock  milled— 184,939  tons  at  the 
Osceola  mill  and  113,239  tons  at  the  Tamarack  mill. 

Mohawk, — The  Mohawk,  lying  east  of  the  Ahmeek,  carries  the 
outcrop  of  the  ''Kearsarge  amygdaloid  for  upward  of  1  mile, 
and  also  contains  several  cross  fissures  carrying  arsenides,  which  have 
been  mined  to  considerable  extent  in  the  past.  The  Kearsarge  lode 
is  opened  by  5  shafts:  Nos.  1  and  2  have  reached  the  seventeenth 
level;  Nos.  3  and  4  the  thirteenth  level;  and  No.  5  the  eighth  level. 
It  is  planned  to  begin  a  shaft  during  1909  that  will  command  the 
ground  between  No.  5  shaft  and  tne  southern  boundary  of  the 
property. 

About  11,927  feet  of  drifting  during  the  year  opened  up  consider- 
able copper  ground.  At  No.  1  shaft  openings  on  the  lower  levels 
showed  no  cnange  in  the  productiveness.  Some  fair  bunches  of 
copper  ground  were  opened  in  the  lean  ground  north  on  the  tenth, 
eleventh,  and  twelfth  levels.  The  ground  opened  in  No.  2  shows  no 
improvement  in  the  copper  content,  though  there  is  a  favorable 
change  in  the  character  of  the  lode.  Good  stoping  ground  was 
opened  in  No.  3.  The  openings  on  the  lower  level  of  No.  4  show 
more  improvement.  At  No.  5  shaft  the  best  ground  encountered 
during  the  year  was  opened.  This  looks  encouraging  for  the  southern 
portion  of  tne  property. 

During  the  year  685,823  tons  of  rock  were  stamped  and  yielded 
10,295,881  pounds  of  copper,  or  15.01  pounds  per  ton,  a  slight  decrease 
from  1907,  which  averaged  15.77. 

Arnold, — The  Arnold  continued  exploration  on  the  "Arnold"  t 
bed,  and  some  mass  copper  was  taken  out  and  smelted  at  Porti 
Liake. 
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Ezjfhraiion  and  development. — ^The  Keweenaw  Oonmanj  confined 
its  miniDg  developments  to  the  Medora  lode  on  the  Mandan-Medora 
tract.  No.  1  shaxt,  driven  at  an  angle  of  23^,  is  down  about  1,160 
feet,  with  13  levels  and  upward  of  2  miles  of  workings.  No.  2  shaft 
was  started  about  the  middle  of  the  year.  During  the  latter  part  of 
the^  year  test  shipments  were  made  to  the  Phoenix  milL  but  thcj 
were  discontinuea  early  in  1909.  Further  development  of  the  prop- 
ertv  is  in  pro^'ess. 

At  the  Clin  mine  of  the  Tamarack  Ciompany  ezpk>ratioii  was  con- 
tinued, 1,913  feet  of  drifting  being  done  during  the  year.^  South  OStt 
was  cleaned  out  below  the  £fth  level,  and  expforatoiy  drifts  extended 
east  and  west  from  the  fissure  into  the  various  amygoaloid  floors.  Li 
some  drifts  copper  values  were  disclosed,  and  a  few  culoads  of  rock 
were  sent  to  the  mill.  Some  of  the  rock  proved  to  be  poor;  boxdb 
gave  fair  results. 

Late  in  the  year  unwatering  of  the  Avery  shaft  near  the  Greenstone 
Bluff  was  begun.  This  is  for  the  purpose  of  further  exploration  of 
the  ninth  and  thirteenth  floors  of  the  old  mine.  Old  reports  state 
that  the  mine  was  well  mineralized  at  these  points. 

The  Ojibway,  situated  between  the  Cliff  and  the  Seneca,  continued 
the  sinking  of  its  2  shafts  on  the  Kearsarge  lode.  No.  1  was  down 
about  600  feet  at  the  close  of  the  year.  A  crosscut  to  the  west  on  the 
500-foot  level  penetrated  an  amygdaloid  bed  about  30  feet  thkk, 
which  showed  considerable  minerauzation.  No.  2  shaft  is  about  500 
feet  deep.  Crosscuts  from  this  shaft  at  the  350-foot  and  the  600-loot 
levels  have  cut  an  amygdaloid  bed  about  16  feet  thick  that  shows 
paying  values.  Drill  cores  obtained  fronr  the  lodes  during  1907  era 
said  to  have  indicated  good  values. 

In  July,  1908,  No.  1  shaft  was  started  on  the  Kearsaigje  lode  in 
the  Seneca;  about  3,000  feet  north  of  No.  1  shaft  of  the  Giatiot.  The 
shaft  is  sunk  in  the  foot  wall,  and,  at  the  end  of  the  year,  had  reached 
a  depth  of  about  175  feet.  Drill  cores  from  this  lode  are  said  to  be 
promising. 

The  Gratiot,  controlled  by  the  Calumet  and  Heda  Company,  has 
two  shafts  on  the  Kearsarge  lode;  No.  1,  down  620  feet,  and  No.  2, 
720.    These  are  said  to  have  a  fair  showing  of  copper, 

ONTONAGON   COUNTT. 

In  1908  Ontonagon  County  produced  6,148,046  pounds  of  copper 
and  2,768  fine  ounces  of  silver,  or  2.7  per  cent  of  the  copper  ana  1.1 
per  cent  of  the  silver  produced  in  the  Lake  district.  Bive  mines  of 
the  coimty  made  a  production  in  1908.  Onton^on  County  contains 
the  southwestern  portion  of  the  copper  belt,  "niis  portion  has  not 
been  so  thoroughly  developed,  and  consequently  the  geology  is  less 
understood  than  in  the  more  northern  counties.  So  far  as  developed 
the  lodes  are  more  bunchy  than  to  the  north,  and  have  produced  a 
relatively  high  percentage  of  mass  copper.  The  production  for  1908 
was  derived  wholly  from  amygdaloid  lodes. 

The  following  table  shows  the  production  of  the  county  for  1907 
and  1908: 
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ProdiLction  of  *  *  rock  * '  and  *  *  mineral '  *  and  average  yield  in  silver  and  copper  in  Ontonagon 

County  in  1907  and  1908, 


SUver. 

Copper. 

Mineral. 

Year. 

Quantity. 

Quantity. 

Yield  per  ton  of 
"rock." 

Quantity. 

Yield. 

"Rock." 

1907 

Fine  ozs. 
1,971 
2,768 

Pounds. 

7,216>090 

6,148,046 

Pounds. 
12.1 
12.8 

Peret. 

0.60 

.64 

Pounds. 
10,7»4,960 
8,267,668 

Percent. 
66.8 
74.3 

Tons. 

594,986 

480,186 

1j>C8 

From  this  table  it  is  seen  that  the  county  showed  a  decrease  in  the 

?roduction  of  copper  and  a  marked  increase  in  the  output  of  silver, 
he  copper  recovered  per  ton  of  rock  treated  increased  slightly. 
Developments  during  the  last  two  years  point  to  an  increase  in  pro- 
duction for  the  county,  though  some  of  the  mines  can  hardly  expect 
to  produce  at  a  profit  at  the  present  price  of  copper. 

Adventure. — On  account  oi  the  low  price  of  copper  the  Adventure 
mine  ceased  production  at  the  end  of  January,  ana  the  mill  remained 
idle  for  the  remainder  of  the  year.  Development  on  the  Knowlton 
lode  was  continued  until  about  the  middle  of  the  year,  1,289  feet  of 
drifting  and  crosscutting  being  accompUshed.  This  opened  ground 
that  is  about  the  average  of  the  mine.  Diamond  driUing  was  carried 
on  with  encouraging  results,  which  indicate  that  the  property  is 
crossed  by  two  and  possiblv  three  copper-bearing  lodes  not  located 
heretofore.  At  the  close  of  the  year  drilling  was  still  in  progress  to 
determine  the  location  of  a  shait  for  the  exploration  of  these  new 
lodes. 

Mass. — The  Mass  mine,  adjoining  the  Adventiure  on  the  south- 
west, carries  6  copper-bearing  amygdaloid  lodes — the  Knowlton,  the 
Mass,  the  North  Butler,  the  Butler,  the  Ogima,  and  the  Evergreen. 
Shafts  A  and  B  on  the  Evergreen  have  reached  a  depth  of  1,757  and 
1,857  feet,  respectively.  Crosscuts  from  these  reach  the  Knowlton. 
the  Butler,  and  the  North  Butler  lodes.  Shaft  C,  with  a  depth  of 
1,000  feet,  opens  the  Ogima  lode. 

The  production  was  considerably  restricted  during  the  year  because 
of  the  low  price  of  copper.  Rock  amounting  to  171,268  tons  was 
stamped  at  the  2-stamp  mill  on  Keweenaw  Bav,  and  yielded  2,607,760 
poimds  of  mineral  and  1,766,930  pounds  of  refined  copper,  an  average 
of  10.31  poimds  of  copper  per  ton  of  rock  stamped.  Tnis  was  a  slight 
improvement  over  the  rock  treated  during  1907. 

Diamond  drilling  for  the  year  is  stated  to  have  brought  encoiuraging 
results. 

Michigan. — ^The  Michigan  mine  has  3  shafts  on  the  Calico  lode, 
with  crosscuts  reaching  to  the  Branch  lode  and  to  other  lodes  of  less 
importance.  At  present  the  production  is  largely  from  the  Cahco 
and  the  Branch  lodes,  though  other  lodes  have  contributed  in  the 
past.  The  mine  has  been  a  Famous  producer  of  "mass"  copper,  and 
the  Branch  lode  is  still  the  richest  ''mass"  lode  of  the  distnct,  and, 
though  narrow,  one  of  the  richest  lodes  mined. 

The  Calico  lode  is  from  5  to  25  feet  wide  in  the  upper  workings,  but 
narrows  at  the  2,000-foot  level  to  4  to  6  feet.     In  the  upper  workings, 
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the  copper  occuib  as  a  pay  stieak  on  the  foot  wall,  iriiikp&UAm  of 
good  ground  on  the  hanging  wall  and  in  the  center  of  the  bed. 

The  3  shafts  have  the  following  depths:  A,  2,111  feet;  B,  1,781 
feet;  and  C,  1,650  feet.    The  mine  has  about  10  mileB  of  openiBg. 

Developments  in  the  upper  levels  from  shaft  A  were  not  enoooiag- 
ing,  but  drifting  on  the  fifteenth  and  sixteenth  laveb  devdoped  good 
copper  ground.  At  B  shaft  drifting  on  the  fourteenth  mnd  eighth 
levels  was  not  very  encouraging.  The  Branch  vein  showed  e  mamd 
decrease  in  richness  in  ^*  mass  "  copperf or  190B.  This  was  partly  com- 
pensated for  by  the  production  of  stamp  ro<^  from  this  lode.  Oon- 
siderable  copper  ground  has  been  developed  at  the  C  shaft  during  the 
year,  though  the  results  of  the  work  at  this  shaft  are  not  as  f avoimbla 
as  was  ho^d  for  at  the  beginning  of  the  year« 

During  the  year  the  company  stamped  190,831  tons  of  roek  yieid- 
ing  3,270,250  pounds  of  mineral  In  addition,  1,226,846  pounds  of 
''mass''  copper  was  produced,  making  a  total  of  4,497,095  pounds  of 
''mineral"  and  "mass,"  yieldmg  3,000,206  pounds  of  refined  oopper. 

Diamond  drilling  on  the  southern  portion  of  the  property  Hia^n^ 
two  copper-bearing  beds  of  some  promise*  Further  drilmig  was  m 
progress  at  the  close  of  the  year. 

Victoria. — ^The  Victoria  is  the  most  southwesteily  of  the  Lsks 
mines  that  have  made  important  production.  The  first  attempts 
at  copper  mining  in  the  district  are  said  to  have  been  made  atuis 
locality,  though  its  recent  period  of  productiveness  beeim  in  1906. 
The  present  production  is  from  the  Forest  lode.  The  ola  No.  2  shaft 
through  which  present  operations  are  canied  on  is  bottomed  at  the 
twenty-second  level;  explorations  for  the  year  were  laisely  on  this 
level.  A  crosscut  was  extended  to  the  vein,  and  765  fem  of  drifting 
on  it  disclosed  50  feet  of  pay  rock  and  other  small  areas  of  copper 
rock.  The  exploration  shaft  was  simk  to  a  depth  of  121.6  feet;  and 
102.5  feet  of  arifting  did  not  disclose  values  tliat  warranted  a  con- 
tinuation of  the  work.  Crosscutting  on  the  nineteenth  level  to  the 
extent  of  770  feet  and  a  continuation  of  the  tunnel  started  in  1907 
for  206.5  feet  did  not  develop  any  ground  of  sufficient  richness  for 
stoping.  During  the  latter  part  of  the  year  a  diamond-drill  section 
was  completed  £om  the  north  of  the  north  crosscut  to  the  northern 
boundary.  Two  beds  were  cut  carrying  some  fine  copper.  Further 
drilling  was  in  progress  at  the  close  of  the  year. 

Production  was  somewhat  curtailed  and  the  cost  was  increased  tor 
a  part  of  the  year  on  account  of  the  imusual  shortage  of  water  for  the 
hydraulic  plant.  During  the  year,  109,015  tons  of  rock  were  stamped. 
which  yielded  an  average  of  11.8  pounds  of  copper  per  ton  at  a  total 
cost  of  12.366  cents  per  pound. 

Exploration  and  devdovment. — The  Lake  mine  made  no  production 
in  1908;  confining  its  efiorts  to  the  development  of  the  Lake  lode. 
The  high  values  encountered  where  the  lode  was  opened  are  reported 
to  have  continued  in  the  developments  of  the  year.  The  lode  is 
imusually  wide,  showing  60  feet  at  the  outcrop,  and,  so  far  as  devei* 
oped,  it  IS  said  to  be  one  of  the  richest  amygdaloid  lodes  in  the  Lake 
district.  Diamond  drilling  in  search  of  the  new  Adventure  lode  on 
Lake  groimd  had  not  met  with  success  at  the  close  of  the  year. 
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The  North  Lake  Mining  Company,  formed  in  August,  1908,  be^an 
the  development  of  a  tract  north  and  east  of  the  Lake  mine.  This 
property  is  thought  to  cany  the  extension  of  the  Lake  lode  and  of 
several  others.  Diamond  drilling  was  begim  late  in  the  year  to 
explore  the  property  thoroughly.  The  overburden  is  heavy  at  this 
pomt,  making  exploration  slow,  and  at  the  close  of  the  year  no  cop- 
per-bearing lodes  had  been  discovered. 

MISSOURI. 

By  C.  E.  SlEBENTHAL. 

PRODUCTION. 

The  production  of  lead  and  zinc  in  Missouri  in  1908  is  shown  in  the 
following  table: 

Production  of  lead  and  zinc  in  Missouri  in  1908 ^  hy  diatrictSf  in  short  tons,^ 


Urti. 

i              Lead  ooDoostmt^. 

Zinc  c<mcaiitrat«a. 

District 

G^fiiu. 

Cvbonate. 

8plutedt«. 

Bfllofttfl  md  cu<» 
bODftte, 

Value, 

Quait' 

Value, 

Quan- 
tity. 

Vatce. 

Qnan* 

my. 

VftlTm 

Southwest  Mlsoori: 

AJba-N^fcClty 

t22 

laz 

14 
29 

474 

400 

1 

40 

1,172 

31« 

6oa 

6,«14 
10,Ufi 

B,Q01 

021 

1,723 

113,721 

353, 79S 

23,411 

'    50 

2.400 

65,274 

ll,7So 

31,023 

1,057,43.^ 

19 

U13S' 

12,515 

«444,188 

3 

140 

3,l(ffl 

S37 

Asli  Grovft-Hvertoii*^ 

45 
9 

$1,705 

2,  BOO 

Auitim-3t<itt3  City 

0,485 
1,400 
3,S40 
1,M3 

4,325 
£l.3:i9 

m 

1,993 

80,333 

317 

1,888 

220,  &57 
£2,437 

130,207 
60,909 

096|79o 

lauofis 

l.TTS.a^'VS 
329,292 
104, 4S4 
2f>,2lO 
33,3G7 
70,888 
61,560 

2,flS7,^ 
10,600 
60,184 

00,439 

far!  JiinnlJan  ,  ■  t  n  - .  r .      j    x 

Cftfthd*!^ . , . , ■ 

0 

90 

Cave  Burinzs^^^^ 

DuBHweg-Porlo  Rice . .... 

€1 
81 
1L3 

1,0.^ 
1.4M 
4,fl»3 

1,760 
8,022 

30,947 
197, 598 

JopUn .,. 

2r,l33 

SaiCOue^Rficdj  »p, ,,,*»».,» 

275 

5,700 

^ticrwood 

101 

4,9Ce 

3|fil0 

04,652 

Spur^re>on  .,*,  +  .., , 

161 

3,480 

m 

20,144 

Wet>b  CHy-Ftoiperfty-..,. 

327 

0,^ 

ZLncIfce* ....,,. 

22 

ToUiT........ 

3.1,118 

183,095 

1,722,923 

e,9(iaaio 

004 

18,220 

198,  SOS 
42 

6,7W,309 
1,0^ 

20.232 
1,369 

422,  m 
29,430 

OHitntJ  and  cru^tluw^tt  MEifllnllH 

'"* " 

State  total  ...    . 

2ia,213 

8,029.039 

604 

1  18,230  '1Q8,MI  J  0,800,a-^ 

ZJ,601 

ATI.  em 

Totai  10O7    . 

I9a,a28 

io,m,mQ  1 

357 

11,704  .za.at?  1  fi.^iffli  4fss 

18.733  1  43tT.liB. 

' 

'      ' 

a  Tho  production  of  a  single  mine  at  Stotts  City  has  been  included  with  the  production  of  Aurora  to 
avoid  disclosing  individual  production.  In  calculating  the  metal  content  of  the  ores  from  assays,  allowance 
has  been  made  for  smelting  losses  in  case  of  zinc,  but  not  in  the  case  of  lead.  In  comparing  the  values  of 
ore  and  metal  it  should  be  Dome  in  mind  that  tne  value  given  for  the  ore  is  that  actually  received  by  the 
producer,  while  the  value  of  the  metal  is  calculated  from  the  average  daily  quotations  at  New  York. 
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ProduetUm qf  Imdtmdnncin  Mmouri  in  1908,  if  ^^tMM,  In 


ir«tai 


mF 


Alb^NedcCltf * 

Ash  QfOT»-Evertoii... 
Aunrar^totU  Ctt^,... 

OBriJmwtka...* 

Canit4ge..... 

DoftairiC*rarto  Rloo.. 
Onnb;.... 


Slterwood 

Bpringkld 


f  ebb  City- 
Wen  tworOi, 
Ziiiclto...., 


06 

12S 
140 
42 
11 

4,114 
430 

£,401 

363 

1 

1,0» 

m 

£§4 

IB.  240 


Total ,, 

CSentral  and  loctheost  MUawul,. 


13 

27,928 
U6,a31 


ta,Qft4 
10,7B2 

12,  am 

1,932 

3&.^4 
46lp344 

S4 

£0,016 

4»,ose 

,380,100 


47 

4,7W 
1,474 

i,eii 

I. (EM 

1,377 

40,2a 

37S 


4.1IU 


lSii«4 

mill 
tmm 


2,34.^033 
S,  788,  ©04 


WAt 


£16 


8tstQtotia>. 

Total,  1907. 


lU,ir>f>     12,134.556 


107,  «H 


138,675  j  14,699,550  1 


u«^r^ 


The  production  of  silver,  the  quantify  of  lead  CGDoentttteB  from 
which  produced,  and  the  crude  ore  from  which  the  ooncentrateB  wen 
derived,  as  well  as  the  silver  content  of  each  in  ounces  per  short  ton, 
are  given  in  the  following  table: 

Production  of  silver  in  Mis90uri  in  1907  and  1908, 


Silver. 

Lead  coDoentratBS, 

CnMfelMdoie,dv» 

Year. 

Quantity. 

Value. 

Quantity. 

Ooooesof 

sflTerper 

ton. 

Quantl^. 

OmMMor 

1907 

Fine  ounces. 
a  25, 692 
a  49, 131 

$16,957 
26,039 

Short  Umt. 

SftortiMW. 

1006 

26,488 

1.855 

441,190 

a  111 

But  one  company  produced  copper  in  liiGssouri  in  1907  and*  1908. 
The  copper  production  is  therefore  excluded  from  the  taUes  of 
production. 

The  main  lead  and  zinc  producing  regions  of  liiGssoiiri  are  in  the 
southwestern  and  in  the  southeastern  parts  of  the^  State.  Tlie  for- 
mer is  the  ^atest  zinc-producing  area  in  the  United  States.  Tbut 
latter  contains  the  distncts  of  the  disseminated  lead  ores,  and  in 
1908  exceeded  in  production  the  CoDur  d'AIeaia  regioii,  which  in 
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recent  years  has  held  first  rank  in  the  United  States.  The  central 
Missouri  district  has  produced  considerable  ore  in  the  past,  but  it 
is  operated  sporadically,  and  in  1907  and  1908  had  so  small  a  produc- 
tion that  its  output  is  included  with  that  of  southeastern  Missouri. 
The  silver  and  copper  production  of  the  State  is  limited  to  the  south- 
eastern district. 

Much  of  the  ore  mined  in  the  Western  States  is  crude  smelting  ore; 
that  is,  it  can  be  smelted  directly  without  preliminaryconcentration. 
All  but  a  very  small  portion  of  the  ore  from  the  Central  States  is  of 
such  tenor  that  it  requires  concentration.  The  only  fair  basis  for 
comparison  of  the  relative  magnitude  of  mining  operations  in  different 
States  is  that  of  tonnage  of  crude  ore,  or,  as  it  is  called  in  the  Central 
States,  *^dirt.''  However,  in  those  States  it  is  only  the  larger  com- 
panies which  make  any  record  of  the  crude  ore  raised.  In  the  Joplin 
region  the  number  of  cans  of  ore  hoisted  is  usually  kent  and  the 
approximate  weight  of  the  cans  is  generally  known.  Thus  each 
company  knows,  m  a  general  way,  about  what  percentage  of  concen- 
trates the  mine  run  is  yielding.  Bjiowing  the  total  production  of 
concentrates  and  the  average  yield  of  concentrates  from  crude  ores^ 
it  is  easy  to  arrive  at  an  estimate  of  the  crude  ore  raised  in  Missouri 
in  1908.  Returns  from  all  of  the  larger  producers  in  southeast  Mis- 
souri show  that  the  average  yield  of  lead  concentrates  from  crude  ore 
in  1908  was  6.66  per  cent,  from  which  the  crude  ore  raised  in  that 
region  may  be  calculated  as  2,770,360  short  tons.  Taking  the  con- 
centrate production  of  the  Oronogo-Duenweg  belt  as  that  of  sheet 
ground,  and  figuring  the  yield  at  3  per  cent  of  the  crude  ore,  we  get 
4,439,333  short  tons  as  the  quantity  of  crude  ore  raised;  figuring  the 
yield  of  the  disseminated  ore  of  southwest  Missouri  at  4  per  cent,  we 
get  3,028,300  tons  as  the  crude  ore  for  that  section,  a  total  of  7,467.633 
tons  of  crude  ore  raised  in  southwest  Missouri,  and  a  grand  total  for 
the  State  of  10,237,993  short  tons.  If  the  yield  of  concentrates  from 
the  disseminated  ore  of  southwest  Missouri  be  reckoned  at  6  per  cent 
instead  of  4  per  cent,  it  gives  2,422,640  tons  of  crude  ore,  making  a 
state  total  of  9,632,333  tons.  The  corresponding  state  totals  for 
1907  were  10,507,508  tons  and  9,799,773  tons.  Iron  ore  being  ex- 
cluded, the  greatest  tonnage  of  ore  raised  by  any  other  State  is  that 
of  crude  copper  ore  raised  by  Michigan,  which  amounted  to  9,892,214 
tons  in  1907  and  to  10,531,271  tons  in  1908.  On  this  basis  Missouri 
probably  ranked  first  in  1907  and  second  in  1908  in  crude-ore  pro- 
duction in  the  United  States. 

SOUTHWEST  MISSOURL 

The  southwest  Missouri  lead  and  zinc  area  includes  the  largest 

Sart  of  the  Joplin  region,  the  remaining  portion  lying  in  southeastern 
[Kansas  and  in  northeastern  Oklahoma.  The  ore  occurs  in  the  Boone 
formation  and  in  rocks  of  Kinderhook  age,  both  belonging  to  lower 
Carboniferous.  The  ore  deposits  are  foimd  in  Jasper,  Nev^n,  Law- 
rence, Greene,  and  adjoining  coimties.  In  1908  this  area  produced 
87  per  cent  of  the  lead  ore  and  85  per  cent  of  the  zinc  ore  raised  in  the 
Joplin  region. 

The  lead  ores  are  galena,  with  a  small  quantity  of  lead  carbonate, 
locally  known  as  *^&y  bone;''  the  zinc  ores  are  sphalerite,  or  zinc 
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blende,  or  'Mack;''  zinc  carbonato  (pncdthaooite),  and 
(calamine),  both  of  the  latter  locally  caUed ''ailieato.''  Ibankoa 
contains  but  a  small  fraction  of  an  ounce  of  fobret  to  the  tern  m  kad 
concentrates,  and  although  ordinarily  it  la  not  dealveriaedy  tet  oeoa- 
sionally  the  refineriee  find  it  advantageooa  to  add  lead  Imiii  As 
Joplin  region  to  their  charges,  without,  nowevor,  mahing  any  nooid 
of  the  si^er  content.  In  this  way  an  unknown  bat  small  gnai^tity 
of  silyer  is  recovered  from  southwestern  Missouii  lead  oie.  Tba  aias 
ores,  sphalerite,  smithsonite,  and  calamine  contam  notable  qnantitiBi 
of  cadmium,  being  fully  as  rich  in  this  teapeiot  as  the  zino  erfls  of 
Silesia,  which  are  the  source  of  the  cadmium  production  ci  EnnpsL 
The  discussion  of  the  cadmium  content  of  tiiese  one  is  taken  up  mon 
fully  in  the  chapter  of  Mineral  Resources  for  1908  entitled ''  GadmiimL* 

Ijie  ore  deposits  of  the  Joplin  district  Taxy  in  ehaiacter  with  tlis 
depth  of  mimng.  The  shallower  ores  b^nnninff  at  the  smfaoe  an 
umversally  pockety,  and  are  found  in  reamual  days  or  in  ''nms"  in 
the  basal  oreccias  of  the  region.  The  breccias  and  the  fonaa  of  As 
"runs"  are  largely,  if  not  aito^ther,  due  to  sdulaon  of  the  HimnatoBn 
strata.  One  form  of  run  which  is  fairiy  numerous  m  the  "Gfade" 
deposit,  which  in  the  popular  view  has  come  to  be  neariyajynADymoas 
with  rich  deposits.  Small  veins,  vertical  sheets,  thin  ererioe  depositi 
are  often  met  with  in  prospecting,  but  unless  they  develop  into  etriqg- 
ers  leading  into  paying  ore  bodies  are  forgotten  in  the  nmltitiide  of 
rich  pockety  deposits  which  the  district  has  vielded.  The  Menket  de- 
posits or  ^'sheet  ground''  are  found  in  the  Grand  Falls  chert  wMml*—' 
of  the  Boone  formation  at  depths  varying  from  125  to  SOO  faet^  de- 
pending on  the  topography  and  the  ^edoeic  structure.  Below  tUi 
norizon  there  are,  in  the  rocks  of  Emdernook  age,  depomta  of  dis- 
seminated ore.  They  have  been  struck  in  prospect  shafts  or  driD 
holes  near  Springfield,  Aurora,  Granby,  Carterville,  Joplin,  Hoinet^ 
and  Cave  Springs,  in  Missouri;  at  Oalena,  in  Kansas;  and  at  Quqpaw, 
in  Oklahoma. 

The  beginning  of  1908  found  the  zinc-mining  industry  in  the  Joplin 
region  at  a  very  low  ebb,  and  this  situation  continued  well  on  through 
the  year.  The  adverse  conditions  fell  heavily  on  tiie  sheet-£mund 
mines  in  particular.  Through  readjustment  of  the  wage  acde  and 
partial  recovery  in  the  price  of  lead  concentrates  late  in  the  y^ar  a 
number  of  sheet-^und  mines  containing  a  considerable  proportion 
of  lead  with  the  zmc  were  enabled  to  resume  operations,  and  the  year 
closed  with  considerable  promise. 

ORE   PRODUCTION. 

Mining  and  milling  practice  in  the  Joplin  region  is  so  well  known 
through  the  numerous  articles  that  have  appeared  in  the  nnining  press 
of  the  country  that  but  few  words  are  necessary  here.  The  type  of 
mill  erected  in  the  district  is  carefully  chosen  to  fit  the  needs  of  the 
particular  kind  of  ore  body  to  be  exploited,  and,  being  based  on  the 
evolutionary  experience  of  nearly  forty  years,  is  in  general  wisely 
selected. 

In  early  days  of  zinc  mining  in  the  district  when  only  the  richest 
runs  and  pockets  of  the  ''disseminated"  deposits  could  be  profitably 
worked,  and  the  life  of  the  individual  mine  was  necessarily  short,  a 
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very  simple  type  of  concentrating  plant  came  into  use.  It  was 
equipped  with  a  rougher  jig  and  a  cleaner  jig,  and  had  a  capacity  of 
80  to  100  tons  of  crude  ore  per  10-hour  smft.  When  a  deposit  was 
worked  out,  the  mill  could  oe  easily  and  cheaply  moved  to  another 
deposit.  When  the  increased  price  of  concentrates  made  it  possible 
to  mine  lower  grade  ore,  and  the  life  of  the  deposits  was  thereby 
lengthened,  somewhat  larger  and  more  complete  milling  plants  came 
into  vogue.  Sand  jigs  and  concentrating  tables  were  added  to  the 
equipment,  and  the  capacity  was  raised  to  200  or  more  tons  per  shift. 
Such  mills,  developed  dv  the  necessities  of  local  conditions,  came  to 
be  characterized  throughout  the  lead  and  zinc  regions  of  the  Central 
States  as  the  **  Joplin  type." 

A  further  increase  in  the  price  of  concentrates,  and  the  develop- 
ment of  large  bodies  of  low-grade  '^ sheet-ground"  deposits,  insuring 
permanence  and  stability  of  operation  and  necessitating  every  refine- 
ment of  concentration,  has  resulted  in  the  modem  '*  sheet-ground 
mill"  with  capacity  from  350  to  1,000  tons  of  crude  ore  per  10-hour 
shift,  driven  oy  steam,  natural  gas,  or  electricity,  vdth  complete 
equipment  of  ore-saving  devices  and  with  attendant  economies  of 
power,  operation,  and  concentration. 

ORE   SELLING. 

As  was  noted  in  the  introduction  to  this  chapter,  the  lead  and 
zinc  ores  of  the  Central  States  when  marketed  locally  are  sold  on  a 
plan  which  differs  somewhat  from  the  methods  in  vogue  in  the 
Western  and  other  states  where  more  complicated  ores  prevail.  The 
producer  is  paid  by  the  ton  of  concentrates,  all  ores  oeing  sold  in 
that  form.  The  price  is  arranged  on  a  sliding  scale,  the  foundation 
of  which  is  the  price  paid  for  ores  of  a  certain  standard,  namely,  the 
"basis."  In  each  of  the  ores  a  "basis"  is  arbitrarily  taken  which 
represents  as  nearly  as  may  be  the  average  metallic  content  of  clean 
concentrate.  In  sphalerite  or  zinc  blende  concentrate  the  basis  ic 
60  per  cent  (theoretical  composition,  67  per  cent)  of  metallic  zinc, 
by  wet  assay  or  analysis;  in  the  oxidized  zinc  ores,  the  carbonate 
and  the  siUcate,  the  basis  is  40  per  cent  (theoretical,  52  and  54  per 
cent)  metaUic  zinc;  and  in  galena  concentrates  the  basis  is  80  per 
cent  (theoretical,  87  per  cent)  metallic  lead.  The  buyer  will  oner 
so  much  for  60  per  cent  zinc  ore  which  becomes  the  "base  price." 
If  the  assay  shows  the  concentrates  to  vary  from  the  basis,  $1  is 
added  to  the  base  price  for  each  per  cent  of  zinc  above  60  and  $1 
subtracted  for  each  per  cent  less  than  60.  Deduction  is  made  for 
moisture,  all  concentrates  being  sold  on  dry,  or  net,  weight.  Pen- 
alties are  exacted  for  the  presence  of  undesirable  elements,  as  iron, 
bitumen,  barite,  fluorspar,  etc.  One  dollar  is  deducted  for  each 
per  cent  of  iron  above  1  per  cent.  The  first  ore  sold  from  the  new 
Miami  district  was  penalized  2  "per  cent,"  that  is,  $2  was  arbitrarily 
deducted  for  the  bitumen  clinging  to  the  concentrates.  Fluorspar 
occurs  in  the  zinc  concentrates  or  western  Kentucky  and  southern 
lUinois,  but  neither  fluorite  nor  barite  are  found  in  quantity  in  the 
ores  in  the  JopUn  or  the  Upper  Mississippi  Valley  districts.  The 
practice  of  bujang  zinc  blende  concentrates  on  an  assay  basis  became 
general  in  1899,  though  it  began  in  a  small  way  a  few  years  earlier. 


622 

Formerly  the  ore  was  bou^t  on  "flat  bid;''  that  is  to  say,  tto 
buyer  made  a  visual  inspection  and  mental  estimate  of  the  metaHie 
contents  and  then  offered  so  much  per  ton  for  the  particular  con- 
centrates in  question.  An  expert  buyer  can  estimate  the  metallic 
contents  rery  closely.  Galena  concentrates  are  generally  bouj^ 
on  flat  bid,  though  buying  on  assay  is  inereasiDg.  Ore  which  is  mi 
in  lump,  such  as  hand-pidced  galena,  lead  carbonate,  and  carbontte 
and  sihcate  of  zinc,  is  very  gei^rally  sold.on  flat  bid. 

ASSAYS. 

Several  of  the  assayers  in  the  Joplin  district  make  a  inraetice  of  sav- 
ing the  remnants  of  samples  analyzed  throo^  the  vear.  At  the 
close  of  the  year  the  lot  is  thoroughly  mixed  and  caienillT  «*Ttipl«^, 
from  which  sample  an  average  or  composite  assay  for  the  year  is 
made.  Two  representative  series  of  such  composite  assays  are  giten 
below.  In  most  cases  each  sample  indnded  m  the  composite  assay 
represents  a  carload  lot  of  concentrates. 

The  first  series,  by  W.  W.  Petraeus,  of  Joplin,  (pves  the  result  of 
analjrses  of  composite  samples  from  the  general  district  for  the  last 
twelve  years.  The  analyses  for  1897-1905,  inclusive,  were  pnUidied 
in  the  Lead  and  Zinc  News,  volume  9,  January  16, 1906,  jpaee  8.  Ths 
analyses  for  1906,  1907,  and  1908  were  kindly  commumcated  by  JUr. 
Petraeus.  Iron  was  not  taken  into  account  until  1900.  Some  400 
scattering  assays,  made  in  1895-96,  are  excluded  from  the  table. 

Componte  assays  o/xine  blende  from  ike  J<oplm  reiio^,  t897'^i908^ 

[W.  W.  Petraeus,  analyst] 


Year. 

CompQslte 
sample. 

FeroentasB 
of  line. 

'Pereentigi 
of  iron. 

1897 

eoo 

1,280 
8,715 
3,500 
3,683 
6,778 
6,014 
6,220 
4,628 
5,644 
6,813 
7,837 

06.64 

56.  gQ 

56.67 

57.36 

57.53 

57.08 

57.30 

57.24 

57.g7 

57.2 

56.8 

*4 

1898 

1899 

1900 

Ol2> 

1901 

2.62 

1902 : 

124 

1903 

2.00 

1904 

2.10 

1905 

1  84 

1906 

2.00 

1907 

1  01 

1908 

LJf 

The  composite  sample  for  1905  also  assayed:  Lead,  1  per  c«it; 
copper,  0.001  per  cent;  cadmium,  0.198  per  cent. 

Tne  next  series  of  composite  assays  was  communicated  by  Prof. 
W.  George  Waring,  of  Webb  City.  'The  original  samples  were  of  ores 
from  the  different  camps  of  the  district  except  where  otherwise  indi- 
cated. The  methods  used  in  making  these  assays  haye  been  pub- 
lished.* 

a  Waring.  W.  George.    The  volumetric  determination  of  zinc,  Jour.  Am*  Chem.  Soc,  toL  26.  No.  U 
January,  1904.    In  addition  to  the  composite  assays  for  1902  and  1903  shown  In  the  abovt  tablt,  " 
de  gives  the  lead,  copper,  and  cadmium  content  of  a  number  of  ores  from  indiTidoil  mlnw  ^J 
Kentucky,  and  Illinois. 
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Composite  assays  of  zinc  blende  from  the  Joplin  region  j  1900-1908. 
[W.  George  Waring,  analyst.] 


Year. 

(Composite 
sample. 

Zinc. 

Iron. 

Lead. 

Cad- 
mium. 

Copper. 

1900     .              

Lots. 

2.  RQ4 

Percent. 
57.30 
56.00 
55.30 
55.90 
57.08 
57.75 
58.26 
58.46 
58.95 
58.95 
58.40 
58.20 
58.70 

Percent. 
3.03 
3.30 
3.86 
3.47 
2.65 
2.32 
2.23 
1.97 
2.10 
2.00 
2.20 
2.29 
2.00 

Percent. 

Per  cent. 

Percent, 

1901 '            5, 172 

1901.                         2,757 

1901 '     o  ±2,000 

1902 '            2,270 

1903 1            2,145 

1904 1         a  3,800 

1904 1         6  2,691 

1904                          1,984 

0.904 
1.072 
.701 
.720 

0.337 
.388 
.304 
.430 

6.050 
.049 
.049 
.050 

1905 4,520 

1900               .              ..                    4,638 

1906 1            3,968 

1907-8                          4-4.000 

a  Joplin. 


b  Webb  City. 


The  complete  analysis  of  the  comi)osite  sample  of  the  3,800  lots  of 
concentrate  from  the  Joplin  district  in  1904,  sampled  by  C.  V.  Millar 
and  analyzed  by  Waring,  is  as  follows: 

Analysis  of  composite  sample  of  zinc  blende  from  the  Joplin  region. 
[W.  George  Waring,  analyst.] 


Zinc . .  58.  26 

Cadmium 0.  304 

Lead 0.70 

Iron 2.23 

Manganese 0. 01 

Copper 0.049 

Sulphur 30.72 


Calcium  carbonate 1. 88 

Magnesium  carbonate 0. 85 

Barium  sulphate 82 

Silica 3. 95 


99. 773 


Both  series  of  composite  assays  show  a  slight  but  gradual  increase 
in  the  zinc  content  of  the  concentrates  from  the  beginning  of  the 
series  to  the  present  time.  The  second  series  indicates  a  similar  de- 
crease in  the  quantity  of  iron.  Both  these  changes  are  doubtless  to 
be  attributed  to  the  mcreased  efficiency  of  miUa  and  milling  practice, 
particulariy  in  the  sheet-ground  districts.  The  first  senes  shows 
indications  of  a  lowering  of  the  grade  of  concentrates  by  the  custom- 
mill  product  of  the  gougers  ana  scrappers  in  the  latter  part  of  1907 
and  m  1908. 

PEICES. 

The  two  charts  following  show  graphically  for  the  years  1907  and 
1908  the  average  price  of  spelter  at  St.  Louis,  the  weekly  average 
basis  price  of  60  per  cent  zinc  concentrates  at  Joplin,  and  tne  weekly 
production  of  zinc  blende  in  short  tons  by  the  Joplin  region  as  a 
whole.  The  price  of  spelter  has  been  taken  from  market  reports, 
and  the  price  of  zinc  blende  and  the  figures  of  weekly  production  are 
those  puolished  in  the  Joplin  Globe  and  the  Joplin  News-Herald. 

The  sharp  w^eekly  fluctuations  in  production  result  from  the  hold- 
ing back  one  week  lor  better  prices  and  the  heavy  selling  when  prices 
are  higher.  The  curve,  strictly  speaking,  is  that  of  sales,  put  through- 
out tms  report  only  that  ore  which  has  been  marketed  is  considered 
in  the  production.    To  eliminate  these  weekly  fluctuations  and  to 
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-Average  weekly  prices  of  spolWr  and  of  60  per  cent  sine  oonoentimtes,  i 
of  tiDO  coDoentrates  in  the  Joplin  region  In  looa. 
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obtain  a  curve  more  easily  comparable  with  the  price  curves,  the 
weekly  sales  have  been  averaged  by  months,  the  result  being  shown 
by  the  broken  line. 

In  the  main  the  price  of  zinc  blende  closely  follows  that  of  spelter, 
the  margin  between  them  being  naturally  smaller  as  the  price  of  each 
faUs.  Some  discrepancies  appear  here  and  there,  in  part  the  result 
of  scarcity  of  ore  owing  to  inclement  weather,  breakage  of  natural- 

fas  mains,  holidavs,  etc.,  and  in  part  the  result  of  tariff  agitation, 
ikewise  the  weetly  production  bears  a  close  relation  to  the  price 
fluctuations,  especially  as  shown  in  the  curve  of  weekly  production 
averaged  by  months.  This  relation  is  somewhat  counteracted,  how- 
ever, by  the  law  of  supply  and  demand,  high  prices  resulting  from  a 
scarcity  of  ore,  and  vice  versa. 

REVIEW   BY   DISTRICTS. 

Alba  district — The  production  of  zinc  blende  in  this  district  fell  off 
nearly  50  per  cent  under  the  adverse  industrial  conditions.  This  was 
partly  owing  to  the  fact  that  the  output  of  the  mines  is  almost  exclu- 
sively zinc  ore,  those  mines  yielding  the  higher-priced  lead  ore  being 
better  able  to  withstand  the  situation. 

The  Reliance  Mining  Company  No.  3  made  the  largest  production, 
the  output  of  five  mills,  with  a  total  daily  capacity  of  900  tons,  includ- 
ing a  sludge  mill.  The  Penn  Zinc  Company  and  the  Red  Fox  Mining 
Company  both  report  a  fine  output.  The  East  Alba  Mining  Com- 
pany's land  was  in  operation  for  only  a  portion  of  the  year  and  the 
Eroduction  was  correspondingly  reduced.  For  the  same  reason  the 
ruke  and  Brown  No.  3  Minmg  Company  reported  a  much  smaller 
output  than  in  1907.  The  H.  B.  H.  lease,  on  the  contrary,  made  a 
substantial  gain  in  production  over  the  preceding  year.  Tne  O.  K. 
Mining  Company,  tne  Rochester  Land  and  Leasing  Company,  and 
the  Eclipse  Land  and  Mining  Company  were  also  among  the  pro- 
ducers. The  Big  Lidian  Mining  Company  ceased  operations  in  April 
and  abandoned  the  lease.  On  the  JBowen  lease  of  the  Federated 
Mim'ng  and  Milling  Company,  a  cave-in  carried  down  the  milling 
plant  of  the  Isabel  Mining  Company. 

Ash  Grove-Everion  district, — The  mining  in  this  vicinity  is  all  shal- 
low, and  the  ores  are  mainly  galena,  lead  carbonate,  and  zinc  car- 
bonate and  silicate.  Li  the  vicinity  of  Ash  Grove  work  was  carried 
on  by  several  partnerships,  and  a  small  quantity  of  lead  and  silicate 
ore  was  produced.  At  Everton,  the  Evert  on  Mining  Company  raised 
a  small  quantity  of  silicate  ore,  and  the  Dade  County  Mining  Com- 

Eany  prospected  for  deeper  ore.    Some  lead  carbonate  and  zinc  car- 
onate  was  produced  by  land  belonging  to  the  Underwriters  Land 
Company  near  Corry,  a  lew  miles  north  of  Everton. 

Aurora  district,— GolemdJi  Brothers  reported  the  larg:est  production 
of  the  district.  The  output  consisted  wholly  of  high-grade  zinc 
blende,  and  was  mined  at  a  depth  of  about  260  feet.    (Jther  com- 

f>anies  reporting  a  good  production  of  zinc  blende  were  the  Qeye- 
and  and  Aurora  Mineral  Land  Company,  the  Morgan  &  Pitts  Mining 
Company,  the  Federal  Lead  and  Zinc  Company,  and  Scott,  Coleman 
&  Co.    The  Buckeye  Milling  Company  produced  zinc  silicate  and 
carbonate  ore,  and  the  Jones  Land  yielded  zinc  blende  and  silicate 
87160— MB  1908,  FT] 
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ore.    The  United  Zinc  Coinpmni^  did  y^  operate  the  ndH  or  tlie 
deeper  ground,  but  subleasea  the  shallower  nhcate  djmngi. 

Other  companies  operating  intermittently  and  makmg  mnoB  {hd- 
duction  of  blende  or  silicate^  or  both,  were  the  Sphalerite  luuqg 


ton-Aurora  Zinc  Company.  Many  mines  intibe  Anrora  district  weie 
either  idle  or  operated  in  a  desultory  fashion  with  unimportaiit 
production. 

Carl  JuncAon  dUtrieL — The  MohleivSndth  Oonqpe&y  is  enatsag  a 
150-ton  mill  which,  when  completed,  will  give  the  company  a  iii3Edm[ 
capacity  of  350  tons.  The  tract  operated  is  a  portion  of  the  old 
Lemgh  diggings,  which  after  a  cave-in,  was  formerly  worked  aa  aa 
open  cut  and  is  now  reopened  as  such.  A  steam  ahorel  has  beeo 
installed  to  facilitate  handling  the  ^und.  The  pioduct  oonrists  cl 
2inc  blende.  The  Hall  and  the  Jubilee  leases  of  uie  ATOOidale  Land 
and  Mining  CSompany  and  the  Robertson  &  Stuckw  tract  abo  weie 
amon^  the  producers.  The  H.  L.  Kramer  Mining  Oompany  erected 
a  moaem  400-ton  concentrating  mill  on  the  Lochrie  tract  nortitwert 
of  Carl  Junction.  The  mill  is  equipped  with  8  jin,  4  Foid  eoe- 
centrating  tables,  and  an  automatic  dumping  cage  for  hninting  one. 
The  mill  was  not  put  in  conmiission  except  for  a  test  nm. 

Oarthage  district. — ^The  Vesuyius  Mining  Compaw  made  a  laiga 
production  of  one  ore,  concentrated  on  a  sLog^  nunt  of  200-toiii 
capacity.  Douglas  and  Anderson,  operating  tbe  Old  Hameed  mine^ 
and  the  Waddell  Zinc  Company  reported  production.  Tlie  mines  at 
Pleasant  Valley  and  the  Consolidated  Troup  mine,  northwest  of  Car- 
thage, were  not  in  operation.  At  South  Carthage,  on  the  land  of  the 
Grier  Mining  Company,  mining  was  limited  to  the  operations  iA 
gouffers  and  scrappers. 

There  was  muen  activity  in  prospecting  and  development  woik  in 
the  Carthage  district  during  the  year.  FoUovdng  the  drill  strike  on 
the  Weaver  tract,  northeast  of  tne  Waddell  mine,  a  shaft  was  sunk 
to  the  ore  and  a  mill  erected  by  the  Tri-City  Mining  Company,  which, 
however,  was  not  put  into  operation  in  1908.  Tne  Davy  Crockett 
Mining  Company  developed  an  ore  body  on  the  Davey  land,  near  Uie 
Vesuvius  Mine,  and  erected  a  mill.  A  rich  drUl  strike  was  reported 
from  the  old  Porter  tract,  in  the  northwest  part  of  Carthage,  the  scene 
of  much  mining  about  fifteen  years  ago.  The  Porter  tract  and  the 
surrounding  lots  were  leased  and  pumps  were  installed  to  unwattf 
the  old  working.  Near  the  close  of  the  year  the  water  was  reported 
out  and  development  work  begun.  The  Magnet  Mining^  Company 
prospected  an  80-acre  tract  a  mile  east  of  Knight  station,  and  a 
100-ton  mill  was  erected. 

Cave  Springs  district. — ^The  Herald  Zinc  and  Lead  Mining^Company 
remodeled  the  200-ton  mill  early  in  the  year,  installing  jPaust  jigi 
and  3  concentrating  tables.  An  incline  shaft  at  a  45^  an{^  was 
completed  in  September,  with  a  length  of  444  feet.  Ore  is  reported 
in  sheet  formation  in  blue  flint  (Grand  Falls  chert  member  of  WMine 
formation)  between  180  and  220  feet  in  depth,  and  between  222  and 
290  feet  in  shaly  limestone.  The  lower  run  of  ore  is  at  the  sanoie  hon- 
zon  as  that  struck  in  deep  drilling  north  of  Galena,  and  is,  in  part  al 
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least,  in  rocks  of  Kinderhook  age.  Mining  is  now  being  carried  on 
at  a  depth  of  290  feet;  the  product  consists  of  zinc  blende. 

The  Equitable  Zinc  and  Lead  Company  and  the  Claycomb  mine 
of  the  General  Lead  and  Zinc  Company  were  among  the  producers, 
the  latter,  however,  only  for  a  portion  of  the  year.  The  William  E. 
mine  of  the  Federated  Mining  and  Milling  Company  and  the  Consoli- 
dated Troup  No.  4  mine  were  not  put  in  operation.  McCullough  & 
Murdock  installed  pumps  on  the  Hartley  land,  adjoining  the  Herald 
land,  and  in  August  the  upper  levels  of  the  old  workings  were 
reported  drained. 

Duenweg-Porto  Rico  district. — In  spite  of  the  facts  that  most  of  the 
mining  in  this  district  is  in  the  sheet  ground  and  that  the  low  ore 
prices  for  the  year  bore  most  heavily  upon  sheet-ground  operators, 
the  production  of  the  district  showed  a  gain  upon  that  for  1907. 
The  Ground  &  Irwin  80-acre  tract  made  the  largest  production  of  the 
district,  the  output  of  five  subleasing  companies  operating  mills  with 
1,000  tons  daily  capacity.  On  the  Chew  land  a  large  production  of 
both  lead  and  zinc  was  made  from  the  Mercantile  Metal  and  Milling 
Company's  lease,  and  a  small  output  was  made  by  scrappers  on  the 
Federated  Mining  and  Milling  Company's  lease  on  the  same  land. 
The  Swayback  Mining  Company  ana  the  Criterion  Mining  Company, 
operating  the  American  Zinc,  Lead,  and  Smelting  Company's  land 
at  Porto  Rico,  made  a  large  production  of  zinc  blenae.  Among 
other  large  producers  of  zinc  ore  were  the  Whitsett  lease  on  the 
Trinity  land  and  the  Church-Mitchell  Mining  Company  on  the  Acme 
land.  The  R.  L.  McGee  Mining  Company,  operating  the  Home  Tal- 
ent Developing  Company's  lease  of  the  Hall  land,  mined  high-grade 
zinc-silicate  ore.  Tne  ore  occurs,  in  sheet  form,  from  55  to  105  feet 
in  depth.  The  S.  D.  Mitchell  land,  producing  zinc  blende,  operated 
for  a  portion  of  the  year,  as  did  also  the  adjoining  Chase  land. 
Other  companies  having  a  considerable  output  were  the  American 
Beauty  No.  2,  the  Good  Samaritan  Mining  Company,  the  Reliance 
Mining  Company  Nos.  1  and  2,  and  the  Crown  Crest  Mining  Com- 
pany, the  latter  particularly  of  carbonate  and  siUcate  ores.  Other 
companies  operatmg  for  shorter  or  longer  periods  were  the  Boston- 
Duenweg  Mining  Company,  Sayers  Mming  Company^  Old  Colony 
Zinc  Company,  Morgan,  Simpson  &  Co.,  Log  Cabin  Minmg  Company, 
Sadtler  Mining  Company,  and  the  Gussie  K.  Mining  Company.  The 
Greenhorn  mill  was  destroyed  by  fire,  as  was  also  the  large  new  High- 
land mill  of  the  United  Zinc  Companies.  The  Coahuila  Mining  Com- 
pany erected  a  new  300-ton  mill  on  the  Horton  land. 

Granby  district — The  producing  territory  in  the  immediate  vicinity 
of  the  town  of  Granby  oelongs  to  the  Granby  Mining  and  Smelting 
Company,  which  subleases  mining  lots  and  tracts  to  individuiS 
operators  or  companies.  Most  of  the  mining  by  individual  operators 
is  shallow  and  primitive  in  method  and  yielas  lead  ore  and  zinc 
silicate  ore,  but  the  subleasing  companies  do  deeper  mining  and  have 
steam  mills  producing  zinc  olende.  The  deptn  of  minmg  ranges 
from  40  to  150  feet.  The  aggregate  capacity  of  the  steam  concen- 
trating plants  on  the  Granby  tract  is  1,000  tons  daily.  The  largest 
mill  is  tnatof  the  Mascot  Mining  Company,  rebuilt  during  the  year, 
and  with  the  capacity  increased  from  200  to  300  tons,  followed  by 
the  new  mill  of  the  Granby  Mining  and  Smelting  Company  of  '^"^ 
tons  capacity,  and  five  other  mills  of  about  100  tons  each. 
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300-ton  mill  erected  by  Green  &  Roden,  was  deatroyed  by  fire  shortly 
after  completion.  The  total  tonnage  of  concentrates  produced  from 
the  Granby  tract  was  large,  the  relative  quantity  of  zinc  silicate,  zinc 
blendej  gaienat  and  lead  carbonate  (dry  bone)  being  in  the  order 
named. 

The  Mears  Mining  Company  mines  zinc  blende  on  the  Granby  tract 
and  on  the  adjoining  Davis  land.  The  ore  on  the  Davis  fand  13 
mined  at  a  depth  of  230  feet.  The  Pennsylvania  Mining  and  Develop- 
ment Company  also  mined  on  the  Davis  land  at  a  depth  of  235  feet. 
The  ore  is  reported  to  be  in  disseminated  blanket  form*  Operating 
on  the  St.  Paul  Mining  Compam^'s  land,  Danke  &  Co.  had  a  consider- 
able output  of  zinc  silicate.  The  Silver  Plume  mine  on  the  Chase 
land  is  in  new  territory  about  3  miles  south  of  west  of  Granby.  A 
new  300-ton  mill  was  completed  in  April,  and  the  production  of  zinc 
ore  began  before  the  close  of  the  year.  The  ore  is  reported  to  occur 
in  disseminated  blanket  form,  lying  between  250  and  300  feet  in 
depth, 

Joplin  district — The  largest  production  of  zinc  ore  and  of  leatl  ore 
in  the  district  was  turned  in  by  the  lessees  of  the  Granby  MiDing  and 
Smelting  Company,  one  of  the  largest  contributors  to  which  w^as  the 
Amalgamated  Zinc  and  Lead  Company,  This  company  began  the 
construction  of  a  250-ton  millj  which  was  completed  early  in^  1909. 
Discoveries  of  rich  shallow  lead  ore  in  Leadville  Hollow  and  else- 
where on  this  lanil  were  a  feature  of  the  year. 

The  Kohinoor  tract  of  the  Continental  Zinc  Company  made  its 
usual  large  production  of  zinc  blende.  On  the  Temagami  sublease 
an  inclined  shaft  was  started.  The  Thousand  Acre  tract  of  the  Rex 
Mining  and  Smelting  Company  made  a  lar^p  prorhirti'^n  of  T'^^r* 
blende  and  also  of  lead  ore.  Another  large  production  of  zinc  blende 
is  reported  from  the  lands  of  the  Connor  estate  in  the  vicinity  of 
Joplin.  Large  production  of  zinc  ore  was  also  made  by  the  «lohn 
Jackson  Investment  Company,  the  Bullfrog  Mining  Company,  the 
Schifferdecker  land,  the  Chicago-Joplin  Minmg  Company,  the  Lam- 
bert land,  the  Pittsburg-Missouri  Lead  and  Zinc  Company,  the 
Leonard  Realty  Company,  the  W.  E.  Johnson  land,  and  tne  United 
Zinc  Companies.  The  Snoal  Creek  Mining  Company  reported  pro- 
duction or  silicate  ore  occurring  in  blanket  formation  at  65  to  110 
feet.  Another  company  reporting  a  good  output  of  zinc  blende  is 
the  Montgomery  Lead  and  Zinc  Company. 

On  account  of  the  prevailing  low  price  of  zinc  blende  many  com- 
panies which  ordinarily  have  a  large  production  limited  operations 
to  prospecting  and  development  work  and  made  but  a  moderate  to 
fair  output  of  ore.  Among  such  may  be  mentioned  Yale  &  Barbee, 
Rabbit  Foot  Zinc  Mining  Company,  W.  H.  Taylor  land,  Roaring 
Springs  Land  and  Mining  Company,  Marion  B.  Mining  Company, 
Cameron  Zinc  Company,  Luke  &  Ash  land,  Anderson  Mining  Com- 

gany,  Missouri  Leaa  and  Zinc  Company,  and  the  Adirondack  Minins 
ompany.    A  great  many  other  companies  practically  suspendecl 
operations  and  made  little  if  any  production. 

There  was  a  considerable  revival  of  mining  operations  in  the 
vicinity  of  Midway.  The  Kalitan  mill,  erected  in  1907,  was  over- 
hauled and  Faust  ji^  installed.  A.  W.  Grannis  erected  a  mill  of 
150  tons  capacity.    Both  these  companies,  the  Osyka  Mining  0am- 
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pany,  and  the  Florence  Lead  and  Zinc  Company  produced  zinc  ore, 
and  the  first  named  also  considerable  lead  ore. 

A  revival  was  also  brought  about  in  the  region  southwest  of  Joplin 
by  the  discovery  of  a  run  of  ore  beneath  the  *^bed  rock/*  which  was 
supposed  to  be  the  lower  limit  of  ore  in  early  operations  in  the  vicinity 
of  Tanyard  and  Gordon  Hollows.  Mattes  Brothers  having  developed 
sheet  ground  by  drilling  on  the  John  Jackson  farm,  and  proved  up 
the  ore  by  several  shafts,  moved  the  500-ton  San  Gabriel  mill  from 
the  Porto  Rico  vicinity  and  re-erected  it  upon  the  tract. 

Oronogo  district — In  the  Gronogo-Duenweg  sheet-ground  belt  the 
mining  is  practically  continuous  throughout,  so  that  the  division 
lines  of  the  districts  are  necessarily  arbitrary.  For  convenience  the 
Oronogo  district  is  in  this  report  considered  to  be  limited  to  the  region 
north  of  Center  Creek. 

The  producing  territorv  in  this  region  is  mostly  owned  by  the 
Granby  Mining  and  Smelting  Company.  Starting  in  the  old  circle 
deposits  with  shallow  lead  at  the  grass  roots,  the  ore  has  been  fol- 
lowed downward  until  the  sheet-ground  horizon  has  now  been 
reached,  at  a  depth  of  240  feet.  Some  ore  is  yet  produced  at  the 
higher  levels,  about  one-thirtieth  of  the  current  yearly  output  having 
come  from  depths  between  15  and  70  feet.  The  output  for  the  year 
was  large  and  was  the  product  of  the  Oronogo  Circle  Mining  Com- 
pany, Aurora  Circle  MinmgCompany,  Oronogo  Mining  and  Develop- 
ment Companv,  and  John  W.  Sweet.  One  new  mill  was  erected  and 
another  reouiit  and  enlarged,  so  that  the  concentrating  capacity  is 
now  1,200  tons  daily.  The  Old  Judge  Mining  Company  completed  a 
new  250-ton  mill  in  April  and  produced  zinc  ore  from  sheet  ground 
at  a  depth  of  180  feet. 

Sarcoxie-Reeds  district. — The  mines  in  this  district  lie  between  the 
two  towns,  and  while  the  ore  is  largely  shipped  from  Reeds  the  own- 
ers and  operators  generally  live  in  Sarcoxie.  A  mine  was  developed 
on  the  J.  N.  Boyd  land  oy  the  Cameron  Mining  Company,  which 
began  the  erection  of  a  300-ton  mill.  On  the  Henry  feoyd  land  a 
large  production  of  high-grade  zinc  blende  was  made,  the  output  of 
the  Optimo  Lead  and  Zinc  Company,  Copperhead  Mining  Company, 
Consolidated  Mining  Company,  and  tirewer  Mining  Company. 
The  Lone  Pilgrim  Mining  Company  is  reported  to  have  made  a  strike 
and  to  be  about  to  build  a  mill.  The  Groucher  land  yielded  a  good 
output  of  zinc  blende.  The  Plymouth  Rock  mine  on  this  tract  was 
taken  over  by  the  Ravenswood  Mining  Company.  On  the  Cale  land 
the  Greyhound  Mining  Company  produced  some  high-grade  silicate 
ore,  cleaned  on  hand  jigs. 

Sherwood  district. — The  Creller  and  Younff  land  was  taken  over  by 
the  Excelsior  Lead  and  Zinc  Company  and  yielded  a  production  of 
zinc  ore.  The  land  of  the  Alamo  Land  and  Mining  Company  was  not 
mined  during  the  year.  Bailey  &  Stickney  spent  the  year  in  develop- 
ment work  and  in  the  construction  of  a  new  150-ton  mill.  The  North 
Kimberley  Mining  Company,  operating  on  the  Mexico  and  Joplin  land, 
reported  a  production  of  zmc  blende  from  the  200-foot  level.  Sheet 
ground  is  reported  from  268  to  288  feet  in  depth.  The  mine  is 
equipped  witn  a  200-tofi  mill. 

Sprina  dh/^Beef  Branch  district. — ^Though  less  than  a  mile  apart, 
the  ore  deposits  or  Beef  Branch  are  very  different  from  those  of  Spring 
City.    The  ores  mined  at  the  former  camp  are  shallow  lead  and  zinc 
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carbonate  and  silicate;  those  mined  at  Spring  City  are  lead  and  zinc 
blende.  Though  the  ore  deposits  of  both  camps  have  been  worked 
for  several  years,  it  is  since  1907  that  the  Spring  City  camp  has  had 
its  greatest  development. 

The  J.  W.  Allen  land  yielded  a  large  production  of  zinc  ore,  mostly 
silicate,  and  considerable  lead,  the  output  of  six  subleasing  com- 
panies, and  all  cleaned  over  hand  jigs.  A  75-ton  mill  is  in  process 
of  construction.  There  was  a  large  amount  of  prospecting  on  the 
tract  and  25  shafts  were  being  sunk  at  the  close  of  the  year.  The 
Adam  Scott  lease  made  a  large  production  of  lead  ore  and  considerable 
zinc  ore.  The  lead  ore  was  mainly  raised  by  the  Delta  Mining  Com- 
pany. The  Argosy  mine  and  mill,  on  the  same  land,  was  taken  over 
by  the  U.  G.  Wilson  Lead  and  Zinc  Company.  The  Alladin  Mining 
Company,  operating  the  St.  Paul  land,  was  also  among  the  producers 
of  lead  and  zinc  ores. 

The  McKinney  lease,  on  the  Hoge  land,  made  a  large  production  of 
zinc  silicate  ore,  the  output  of  several  sublessees  operating  with  hand 

i'igs.  A  good  output  of  silicate  ore  was  yielded  also  by  the  Owens 
and.  Considerable  production  of  silicate  ore  was  made  by  the  Zeta 
Land  and  Investment  Company,  and  the  Bales  land  and  several  other 
companies  had  small  outputs. 

Springfield  district — The  Springfield  mines  are  located  on  Pierson 
Creek,  about  5  miles  southeast  of  the  city.  The  ore  is  reported  to 
occur  in  channel  or  crevice  deposits  from  5  to  40  feet  in  width  and 
1,600  or  2,000  feet  in  length.  The  ore  is  galena  and  sphalerite,  the 
concentrates  of  the  former  assaying  82  to  83  per  cent  metallic  lead, 
and  the  zinc  concentrates  assaying  63  to  64  per  cent  metallic  zinc. 

The  mine  of  the  Daisy  Mming  and  Milling  Company,  formerly 
operated  by  the  Kathbun  Mining  Company,  was  worked  in  1908  by 
W.  Martin  Jones,  jr.,  producing  zinc  blende,  together  with  considerable 
lead.  The  main  shaft  was  sunk  to  a  lower  run  of  ore.  The  Badsrer 
Lead  and  Zinc  Company  reported  a  good  production  of  lead  and  zinc 
ore,  raised  from  a  crevice  deposit  at  a  depth  of  260  feet.  Both  the 
Daisy  and  the  Badger  mines  are  equipped  with  100-ton  mills. 

Spurgeon  district, — The  output  or  the  H.  E.  Bucklin  land  was  some- 
what reduced  from  that  of  1907,  and  consisted  for  the  most  part  of 
silicate  ore.  The  lOO-ton  concentratinjj  plant  was  destroyed  oy  fire. 
The  Bucklin  &  Wills  tract  maintained  its  production  of  zinc  blende, 
with  some  sihcate.  There  is  a  50-ton  mill  on  the  ground.  The 
Granby  Minin«:  and  Smelting  Company's  land  at  this  place  produced 
zinc  silicate  ore  and  considerable  lead.  The  Moseley  mines,  owned 
by  the  Duquesne  Load  and  Zinc  Company,  after  having  been  shut 
down  for  a  year,  were  pumped  out  in  September  and  operated  under 
lease  by  the  Moseley  Mming  Company  No.  2  until  the  close  of  the  year. 
Prospecting  was  active  on  the  old  Baxter  dijj^gings,  the  output  of  lead 
and  zinc  silicate  ores  being  cleaned  on  hand  jigs. 

Several  mines  southwest  of  Spurgeon,  along  or  in  the  vicinitv  of  the 
Seneca  fault  block,  are  included  here  for  convenience.  At  the  Buzzard 
diggings  on  the  Newman  land  the  construction  of  a  150-ton  mill  was 
begun,  pending  the  completion  of  which  mining  w^as  suspended. 
The  Chandler  Mining  Companv,  operating  2  miles  northeast  of  Racine, 
completed  a  70-ton  mill  late  in  1907,  and  produced  some  zinc  blende 
in  the  early  part  of  1908.  The  De  Masters  Mining  Company,  on  the 
Olson  land,  now  the  Aylor  land,  completed  and  began  the  operation 
of  a  75-ton  mill  equipped  vnih  2  concentrating  tables.     Considerable 
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prospecting  was  done  on  the  site  of  the  old  Grallemore  mines,  1  mile 
southwest  of  Racine,  but  no  ore  was  raised.  B.  T.  Becker,  operating 
the  old  Potwin  and  Holmes  mines,  1  mile  south  of  Seneca,  had  some 
production,  but  spent  the  year  chiefly  in  prospecting  and  develop- 
ment work. 

Stotts  City  district — The  mines  at  Stotts  City  are  situated  on  a 
north-south  Une  along  the  valley  of  a  small  stream.  The  ore  is  prac- 
tically all  zinc  blende,  a  little  galena  occurring  in  a  single  mine.  Con- 
siderable pyrite  occurs  in  some  of  the  mines,  and  a  carioad  was 
shipped  in  1907.  The  majoritv  of  the  mines  are  on  the  Stott  land, 
held  imder  first  lease  by  the  Mount  Vernon  Mining  Companv.  One 
of  the  mines  was  in  operation  for  a  short  time  onlv.  The  Uolden  Jack 
Mining  Company  sank  a  new  shaft  and  was  otherwise  employed  in 
development  work,  making  a  small  output  of  zinc  ore. 

Weho  City-CarterviUe-'Prosperity  district — This  district  includes  the 
section  of  the  Oronogo-Duenweg  sheet-ground  belt  between  Center 
Creek  and  Porto  Rico,  embracmg  the  original  and  typical  sheet- 
ground  territory.  As  in  other  sheet-ground  districts,  tne  low  ore 
prices  had  a  depressing  effect  on  the  yearly  production.  In  the  case 
of  the  mines  with  a  considerable  percentage  of  lead  ore  the  greater 
value  and  more  rapid  recoverv  in  price  of  that  ore  enabled  those 
mines  to  resume  operations,  while  the  mines  yielding  zinc  ore  alone 
were  compelled  to  remain  closed. 

The  Guinn  land  reported  the  largest  production  of  the  district  of 
both  lead  and  zinc  ore.  This  was  the  output  of  a  number  of  lessees, 
mining  companies,  tailings  mills,  and  sludge  mills,  with  an  aggregate 
capacity  of  3,300  tons  per  day.  The  Moark-Nemo  Consolidated  Min- 
ing Company  began  the  construction  of  an  800-ton  mill  in  2  units  on 
the  dividing  line  of  the  Guinn  and  Aylor  tracts.  The  ore  from  both 
tracts  will  be  hoisted  through  one  shaft  but  kept  separate  in  milling. 
The  mill  will  be  equipped  with  Faust  jigs  and  driven  by  gas  engines. 

The  Underwriters'  Land  Company  made  a  large  production  of  ore 
operating  the  Golden  Rod  mill  of  200  tons  capacity  and  the  Yellow 
Dog  millof  1,000  tons  capacity  per  (10-hour)  day.  The  latter  mill, 
the  largest  in  the  Joplin  region,  is  composed  of  2  independent  units, 
each  connected  with  the  mine  by  an  inclined  shaft,  through  which  the 
ore  is  raised  by  a  Unk-belt  conveyor.  The  mill  and  hoisting  appa- 
ratus are  electrically  driven. 

The  Rochester  Land  and  Leasing  Company  reported  a  large  pro- 
duction from  the  Hendrickson  tract,  the  product  of  the  Red  Dog  and 
Bull  Dog  mills  and  tailings  and  sludge  plants.  The  Carter  land,  now 
owned  by  Charles  A.  Byrd,  made  a  large  output  of  ore,  turned  out 
by  sublessees  of  the  Glass  Lead  and  Zinc  Company  and  the  Big  Stick 
Mining  Company.  Four  new  mills  were  erected  on  the  land  in  1908, 
2  by  the  Glass  Lead  and  Zinc  Company,  1  by  the  Bird  Dog  Minmg 
Company,  and  1  by  the  J.  F.  Robinson  Mining  Company.  Other 
compames  operating  in  the  sheet  ground  north  of  Webb  City  and 
procfucing  heavily  were  the  Providence  Mining  and  Milling  Company 
on  the  Ashcroft  land,  American  Beauty  Mining  Company  No.  1, 
Golden  Glow  Mining  Company,  Kelley  Land  Company,  Ware  & 
Bowman  land,  and  Vantage  Lead  and  Zinc  Company.     ,     ^     ..     , 

In  the  territory  between  Webb  City  and  Cartervflle  the  Bradf ord- 
Earisas  Gty  Zinc  Company,  with  its  lessees,  and  the  Center  Creek 
Mining  Company  reported  large  ore  production.     On  the  latter  land 
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new  milling  plants  were  erected  by  the  Good  ^lepherd  Ifinin^  Ocmi- 

Eany,  the  Oonie  Cole  Mining  Oompany,  and  the  Central  Mining 
6mpanr.  The  CarterviUe  Mining  and  Smelting  Company^  the  Chap- 
ter OakMininjg  Company,  and  the  Missouri  Zinc  Fields  Company,  in 
the  same  section,  through  their  lessees,  made  jgood  productions. 

In  the  vidnity  of  Prosperity  the  American  Zmc,  Lead  and  Smelting 
Company  operated  half  its  concentrating  capacity  for  half  the  year, 
yielding  zinc  and  lead  ore.  The  concentrating  equipment  or  the 
company  consists  of  three  750-ton  mills,  one  .500-ton  mill,  and  one 
250-ton  mill.  The  Rich  Vale  300-ton  null  was  erected  on  the  com- 
pany land  during  the  year.  A  steam  shovel  was  installed  under- 
ground to  handle  the  crude  ore,  the  work  of  which  resulted  in  the 
order  of  an  additional  shovel,  the  latter  driven  by  compressed  air. 

Tlie  Continental  2Sinc  Company  produced  zinc  and  lead  concen- 
trates from  the  Litteral  tract  at  Irosperitv.  A  steam  shovel  was 
installed  underground.  The  Daughertv  land,  operated  by  the  Garnet 
Mining  Company,  made  an  output  about  equally  divided  between 
lead  and  zinc  ore.  The  Aylor  land  and  the  Eleventh  Hour  tract 
made  a  large  production  of  lead  and  zinc  ores,  the  output  of  numerous 
lessees.  Tne  Connor  land,  south  of  C^trterville,  also  nad  a  laree  out- 
put of  lead  and  zinc  ore,  made  by  the  different  lessees.  Farther 
south  the  General  Lead  and  Zinc  Company,  the  Federated  Mines  and 
Milling  Company,  and  the  Gibson  Mining  Company  all  reported  pro- 
duction of  zinc  ore,  and  the  first  mentions  reported  also  a  large  quan- 
tity of  lead  ore.  ^ 

The  forementioned  mines  comprise  merelv  the  most  productive 
during  1908.  There  remains  a  long  list  of  mines  whicn  pursued 
development  or  repair  work  and  made  less  important  outputs  than 
the  foregoing,  and  another  Ust  of  mines  which  temporarily  suspended 
operations. 

Wentworth  district. — On  the  Empire  Zinc  Company's  land  the 
Gobbler  Mining  Company  operated  the  Gobbler  mine  and  mill  until 
July,  after  which  the  miU  was  worked  on  tailings  by  Bond  &  Co. 
The  Cleveland  and  Sarcoxie  Mining  Company  built  a  new  150-ton 
mill,  wliich  in  August  was  transferred  to  A.  F.  Hartz.  The  ore  pro- 
duced by  these  companies  was  almost  equally  divided  between 
blende  and  silicate.  The  depth  of  mining  is  about  80  feet.  The 
Benua  Mining  Company  did  not  put  the  Gamecock  mine  in  opera^ 
tion  during  the  year. 

ZincUe  aistrict. — The  BelleviUe  Land  and  Mining  Company's  tract 
made  but  a  small  output  of  ore,  the  subleasing  companies  remaining 
idle  for  the  most  part.  The  East  Hollow  Mimng  Company  produced 
some  zinc  ore  mainly  by  its  lessee,  the  Colgan  Mining  Company. 
Among  other  producers  were  the  Parkinson,  Graves  &  Harper  land, 
the  Kantenwem  Mining^Company,  the  Tidioute  Mining  Ck>mpany, 
and  the  Edgar  County  JProspecting  and  Mining  Company.  Chi  the 
Brooks  land  O.  and  C.  M.  De  Graff  developed  a  mme  and  b^an 
the  construction  of  a  200-ton  miD. 

CENTRAL  Ain>  SOUTHEAST  MISSOURL 

The  ore  deposits  of  central  and  southeast  Missouri  reach  in  a 
more  or  less  connected  belt  from  the  region  of  Morgan,  Moniteau,  Cole, 
and  Miller  counties  on  the  northwest  to  the  northern  and  eastern 
flanks  of  the  St.  Francis  Mountains  on  the  southeast. 
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The  deposits  in  the  northwestern  portion  of  this  belt,  corresponding 
to  the  central  Missouri  region,  are  of  the  general  type  of  those  in  the 
Joplin  region,  in  that  the  ores  consist  of  galena  ana  sphalerite,  or  the 
oxidized  derivations  of  those  minerals,  and  occur  in  association  with 
solution  breccias  and  sink-hole  shale  patches,  the  ore  being  found  in 
the  Cambro-Ordovician  dolomites  ana  included  cherts  ana  occasion- 
ally in  the  shale.  The  occurrence  of  ore  in  crevices  or  thin  vertical 
sheets  is  very  common,  but  practically  all  the  production  of  ore  has 
been  from  sink-hole  breccias  or  '^circles,*'  a  form  of  deposit  noted  also 
as  important  in  the  southwest  Missouri  area. 

The  southeastern  part  of  the  belt,  in  the  vicinity  of  the  St.  Francis 
Mountains,  forms  the  disseminated  lead  region  of  southeast  Missouri. 
The  ore  in  this  region  is  almost  wholly  lead,  though  a  considerable 
deposit  of  zinc  ore  occurs  at  Valle  Mines,  some  6  miles  north  of  the 
Bonne  Terre  district,  and  furthermore  copper,  nickel,  and  cobalt  ores 
occur  with  the  lead  in  the  vicinity  of  Fredericktown  in  the  south- 
eastern portion  of  the  region.  The  lead  ore  generally  carries  some 
silver,  the  average  being  less  than  2  troy  ounces  to  the  ton  of  lead  con- 
centrates. The  ore  deposits  are  almost  wholly  in  the  lower  part  of 
the  Bonne  Terre  limestone,  where  they  occur  in  disseminated  form 
over  large  areas,  relatively  richer  in  the  vicinity  of  the  intersecting 
crevices  and  joints.  The  crevices  show  little  if  any  displacement,  and 
there  are  no  breccias  of  consequence.  The  copper,  nicKel,  and  cobalt 
ores  occur  with  galena  and  marcasite  in  blanket  formation  in  the  car- 
bonaceous beds  of  parting  at  the  contact  of  the  Bonne  Terre  Umestone 
with  the  La  Motte  sandstone  below,  and  in  the  vicinity  of  the  inter- 
section of  this  contact  with  the  sloping  surface  of  the  pre-Cambrian 
rocks.  Both  the  Bonne  Terre  and  La  Slotte  formations  are  of  Upper 
Cambrian  age,  according  to  Ulrich. 

The  southeast  Missouri  deposits  have  been  known  and  worked  for 
about  two  hundred  years.  The  earlier  workings  were  shallow  and 
even  yet  considerable  shallow  lead  is  raised,  generally  in  connection 
with  the  mining  of  barytes,  or  **tiff,''  as  it  is  locally  known.  The 
mines  in  the  disseminated  lead  region  range  from  100  feet  to  about 
550  feet  in  depth,  dependirig  on  tne  depth  from  the  surface  to  the 
basal  portion  of  the  Bonne  Terre  limestone.  Prospecting  is  done  by 
means  of  the  diamond  drill,  and  extensive  campaigns  of  drilling  have 
been  prosecuted  in  the  vicinity  of  all  the  important  producing  tracts. 
Just  before  the  panic  of  1907  there  were  nearly  100  diamond  drills 
actively  employed  in  prospecting. 

The  silver  production  of  southeast  Missouri  was  25,692  fine  ounces 
in  1907,  and  49,131  ounces  in  1908.  The  production  for  1908  was 
recovered  from  26,488  tons  of  lead  concentrates  representing  less  than 
15  per  cent  of  the  total  production  of  lead  concentrates  for  the  year. 
The  remaining  85  per  cent  of  the  concentrates  from  southeast  Missouri 
was  not  desilverized.  The  average  silver  content,  calculated  from 
the  returns  for  1908,  was  1 .855  ounces  to  the  ton  of  concentrates  and 
0.111  ounce  to  the  ton  of  crude  lead  ore. 

The  annual  reports  of  the  Missouri  Bureau  of  Mines  and  Mine 
Inspection  and  tne  report  of  the  Missouri  Bureau  of  Geology  and 
Mines  upon  the  disseminated  lead  deposits  of  St.  Francois  and  Wash- 
ington counties  have  been  freely  consulted  in  the  preparation  of  these 
notes. 
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REVIEW   BY   COUNTIES. 

Moniteau  County.—The  Monarch  Coal  and  Mineral  Company  is 
working  a  thick  pocket  of  cannel  coal  near  Bamett.  Associated  with 
this  coal  pocket  there  is  considerable  galena  and  zinc  blende,  chiefly 
in  breccias  adjacent  to  the  coal  and  shale.  The  mine  is  equipped  with 
a  50-ton  mill  and  made  some  production  in  1908.  The  mine  and  mill 
of  the  Missouri  Lead  Company,  located  5  miles  northeast  of  California, 
were  not  in  operation  dunng  the  year. 

PTielps  County. — A  campaign  of  prospecting  was  carried  on  in  the 
vicinity  of  NewDurg  by  the  Newburg  Mining  and  Drilling  Company. 
Numerous  strikes  are  reported  in  prospect  shafts  and  drill  noles.  The 
Newburg  Lead  and  Zinc  Company  produced  some  lead  ore  on  its 
30-ton  mill. 

Crawford  County, — ^The  Missouri  Copper  Mountain  Mining  Company 
has  mines  near  Sullivan.  The  concentrating  mill  has  a  capacity  of 
100-tons  and  is  equipped  with  lo^  washer,  crushing  machinery,  4  jigs, 
and  a  Wilfley  table.  There  is  also  a  36-inch  water-jacket  blast  fur- 
nace for  reducing  the  copper  ore.  The  ore  is  chalcopyrite  with  more 
or  less  of  the  products  of  oxidation,  malachite,  and  chalcocite.  There 
are  shallow  aeposits  of  lead  and  zinc  on  the  same  tract,  but  not  in 
association  witn  the  copper  ore  body.  Deposits  of  specular  hematite 
have  been  worked  on  this  tract  for  many  years  and  are  yet  yielding 
ore.  These  deposits  change  in  depth  into  the  sulphides  of  iron  and 
are  reported  to  show  some  chalcopyrite.  The  mines  were  not  oper- 
ated in  1908. 

Washington  County. — ^The  Nina  Realty  Company,  formerly  the 
American  Lead  and  ftarytes  Company,  reported  a  good  production  of 
lead  from  the  company  land,  mined  at  odd  times  by  tlie  barytes 
minors,  «:enerally  from  shallow  depths  and  in  association  with  barytes. 
It  was  all  cleaned  by  hand.  There  are  numerous  other  shallow  lead 
and  barytes  di^ngs  scattered  over  Washington  County,  which  are 
worked  by  small  operators  who  sell  their  product  to  the  country  mer- 
chants. 

Jefferson  County. — The  Valle  Mining  Company  owns  a  tract  of 
minino;  land  in  Jenerson  and  St.  Francois  counties  which  is  leased  to 
individual  small  operators.  The  ore  is  cleaned  entirely  by  hand.  A 
good  output  of  lead  and  zinc  carbonate  ore  is  reported  for  the  year. 

St.  Francois  County. — The  St.  Joseph  Lead  Company  maintained 
the  position  held  for  a  number  of  3^ears  as  the  greatest  lead  producer 
in  southeast  Missouri.  The  mines  with  one  exception  are  situated 
at  Bonne  Terre  and  Leadwood.  Shaft  No.  8  is  situated  near  Flat 
River  station.  These  mines  are  all  joined  by  spurs  to  the  Mississippi 
River  and  Bonne  Terre  Railroad,  50  miles  in  length,  which  connects 
with  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  at  Doe 
Run  Junction  and  at  Riverside,  crosses  the  St.  Louis  and  San  Fran- 
cisco Railway  at  Crystal,  and  the  Illinois  Southern  Railway  at  Flat 
River.  The  smelter  at  Herculaneum,  on  Mississippi  River  near  the 
north  terminus  of  the  railroad,  is  equipped  with  2  modern  furnaces 
and  5  Savelsburg  roasting  pots.  The  two  concentrating  plants,  the 
Hoffman  mill  at  Leadwood  and  the  St.  Joseph  mill  at  Bonne  Terre, 
have  a  combined  daily  (twenty-four  hours)  capacity  of  about  3,000 
tons.  The  new  producer-gas  engine  electric  power  plant  at  Bonne 
Terre  was  completed  late  in  the  year  and  furmshes  power  to  the  mill 
and  adjacent  mines. 
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The  Doe  Run  Lead  Companv's  mines  are  at  Doe  Run  and  near  Flat 
River,  except  the  Mitchell  shaft,  which  is  about  3  miles  west  of 
Flat  River.  The  present  concentrating  capacity  is  1,500  tons,  but 
there  is  in  course  of  erection  near  Elvins  a  new  steel  electric-driven 
mill  of  1,800  tons  capacity  per  twenty-four  hours.  A  producer-^as 
engine  power  plant  was  completed  at  the  mines  in  Flat  Kiver.  The 
concentrates  produced  by  the  Doe  Run  Company  are  taken  by  the 
St.  Joseph  Lead  Company  and  smelted  at  Herculaneum. 

The  besloge  Consolidated  Lead  Company's  minfes  are  in  the 
vicinity  of  the  town  of  Desloge  except  the  No.  4  shaft,  which  is  near 
Leadwood.  There  were  3  shafts  in  operation  in  1908  and  a  fourth 
shaft  was  equipped  for  mining,  hoisting,  and  crushing.  Mining 
extends  from  a  depth  of  300  to  500  feet.  The  concentrating  j)lant 
has  a  capacity  of  1,000  tons  per  24-hour  day,  and  is  equipped  with  a 
full  complement  of  jigs  and  tables. 

The  St.  Louis  Smelting  and  Refining  Company  has  its  mines  near 
Flat  River.  There  are  5  shafts  and  the  ore  is  mined  at  a  depth  of 
about  400  feet.  The  concentrating  plant  has  a  capacity  of  1,600  tons 
per  twenty-four  hours,  and  is  equipped  with  Hancock  jigs,  Overstrom 
tables,  and  Frue  vanners.  A  central  steam  power  plant  drives  air 
compressors  and  electric  generators.  The  mill,  hoists,  and  pumps 
are  operated  by  electricity,  as  well  as  the  underground  haulage  and 
the  electric  trams  for  handling  the  ore  from  the  shafts  to  the  mill. 

The  Federal  Lead  Company  operates  7  mines  through  5  shafts  in 
the  vicinity  of  Flat  River,  Central,  and  Elvins.  The  average  depth 
of  the  workings  is  about  400  feet.  The  ore  is  milled  over  2  plants, 
No.  1  having  a  capacity  of  800  tons  and  No.  2  a  capacity  of  3,000  tons 
per  twenty-four  hours.  The  latter  is  a  modem  mill  of  best  design, 
with  fuU  complement  of  Richards  classifiers,  Hancock  jigs,  Wilfley 
tables,  and  Frue  vanners.  Power  for  milling  and  mining  is  furnished 
from  a  central  power  plant  of  steam  turbine-driven  electrical  gene- 
rators.   Electrical  underground  haulage  is  installed. 

Madison  County, — The  North  American  Lead  Company  at  Fred- 
ericktown  completed  its  smelter  about  the  middle  of  the  year  and 
began  the  regular  production  of  electrolytic  ingot  copper,  in^jot  nickel, 
and  cobalt  oxide.  The  present  capacity  of  the  smelter  is  150,000 
pounds  of  copper,  60,000  pounds  of  nickel,  and  20,000  pounds  of 
cobalt  oxide  per  month.  The  lead  is  sold  as  it  comes  from  the  mill 
in  the  form  or  concentrates.  The  ore  consists  of  an  intimate  mixture 
of  the  sulphides  of  copper,  lead,  nickel,  cobalt,  and  iron  in  the  form  of 
chalcopyrite,  galena,  imnseite,  and  pyrite.  The  lead,  as  far  as  possi- 
ble, is  removed  in  concentration,  the  iron  is  removed  by  roasting  and 
magnetic  separation,  and  the  resulting  concentrate  is  smelted  in  the 
furnaces.  The  further  separation  of  the  copper,  nickel,  and  cobalt  is 
accomplished  by  electrochemical  means. 

The  Madison  Lead  and  Land  Company,  near  Fredericktown,  is  oper- 
ating the  mine  formerly  known  as  the  Catherine.  There  are  2  shafts, 
130  and  160  feet  in  depth,  respectively.  The  old  mill  of  200-ton 
capacity  is  located  on  the  bank  of  Little  St.  Francois  River  and  is 
connected  with  the  mine  by  a  long  aerial  tramway.  A  mill  of  300 
tons  capacity,  built  at  the  mine  in  1906,  was  enlarged  to  500  tons 
capacity  in  December,  1908.  The  mills  are  eouipped  with  Hancock 
jip3,  Overstrom  tables,  and  double-deck  circular  Duddles  18  feet  in 
diameter.    The  ore  bodies  are  in  the  limestone  and  yield  about  6  pe^ 
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cent  of  lead  concentrates,  no  copper  or  nickel-cobalt  sulphides  of  con- 
seouence  having  as  yet  been  found. 

llie  Hudson  v  alley  Lead  Company  was  succeeded  W  the  Eastern 
Lead  Company.  The  mine  is  located  near  Mine  La  Mbtte  station, 
about  3  miles  from  Fredeiicktown,  on  land  leased  from  the  Ifine  La 
Motte  Lead  and  Smelting  Company.  It  is  operated  both  by  shaft  and 
by  incline,  ore  being  hoisted  by  tne  former  and  the  men  entering  the 
ground  by  the  latter.  The  mill  is  of  Joplin  type,  has  a  capacity  o?  225 
tons,  and  is  ecjuipped  with  jigs  and  Deister  concentrating  tables.  The 
copper  and  mckel-cobalt  smphide  ores  occurring  with  the  lead  ore 
are  stored,  awaiting  such  time  as  the  smelter  at  Fredericktown  shall 
make  a  market  for  ore  of  this  class. 

The  Mine  La  Motte  Lead  and  Smelting  Company  is  operating  on 
deposits  which  were  first  located  in  1720.  The  shattow  deposits  at 
first  worked  were  followed  down  to  a  depth  of  about  100  feet,  from 
which  level  the  ore  has  been  comiiig  which  for  fifty  years  has  supplied 
the  mill  and  smelter.  No.  4  shaft  has  now  reached  a-depth  or  170 
feet.  The  old  mill  of  250  tons  capacity  is  equipped  witk  jigs  and 
concentrating  tables.  A  modem  500-ton  mill  was  completed  early  in 
1908.  The  smelter  was  not  operated.  Certain  areas  in  the  mmes 
of  this  company  yield  copper  and  nickel-cobalt  sulphide  ores.  These 
were  formerly  smelted  bj  the  company,  but  recently  have  been 
avoided,  attention  being  hmited  to  the  leiEtd  ores. 

The  Wheeling  Milling  Company  was  succeeded  by  the  Fort  Henry 
Lead  Company,  which  leased  100  acres  of  tiie  Mine  La  Motte  tract, 
added  a  crusher  section  to  the  mill,  and  b^an  to  mine  at  depths  oi 
40  to  60  feet.  The  mill  has  400  tons  capacity  and  is  equipped  with 
Hartz,  Cooley,  and  Hancock  jigs  and  Standard  concentratu:^  tables. 

OKLAHOMA. 

By  C.  E.  SlEBENTHAL. 

PRODUCTION. 

The  produclion  of  lead  and  zinc  in  Oklahoma  in  1907  and  1908 
is  shown  in  the  following  table: 

Prodiuition  of  lead  and  zinc  in  Oklahoma  in  1907  and  1908,  by  dUtncU,  in  ihort  toTU.o 


District. 


Ores. 


Lead  concentrates 


Zinc  concentrates. 


Miami.... 
Peoria.... 
Quapaw.. 


State  total. 
Total,  1907. 


Galena. 

I 


1,730,102,177 

2,         80 

504  26,070 


Carbonate.   |     Sphalerite. 


Quan- 
Uty. 


2,236118,333 


662.  44,7711 


^--.[^"tr 


Value. 


Carbonato 
and  silicate. 


Metal  content. 


ZlDC 


Quan-1  y^      'QiianJ  valim. 
Uty.  jV'^uc..  ^jjy     value. 


6,475S139,.')9.T I I  1,381  $116, 004 

24|         617|        261!  S6,325]         2i         168 


3,539   109,779 


19 


10,038  249, 991 1        280 


$2751    3,0761  119,008!        6J0 


33,432 


6.6251  1,781|  149,604 


15,667 


5321 


56,302 


X^'y^- 


2, 090  $252, 860 

12S|    1I,7S0 

1,714  161,116 


4,5281425,726 
l,657j  195,526 


a  In  calculating  the  metal  content  of  the  ores  from  assays,  allowance  has  been  made  for  smelttog 

in  case  of  zinc,  but  not  in  the  case  of  lead.  In  comparing  the  values  of  ore  and  metal  It  should  be  borne 
In  mind  that  the  value  given  for  the  ore  is  that  actually  received  by  the  producer,  while  the  tiIim  of  tbo 
metal  Is  calculated  from  the  avenge  daily  quotations  at  New  York. 
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The  workable  deposits  of  lead  and  zinc  in  Oklahoma,  so  far  as 
known,  are  confined  to  the  northeastern  portion  of  the  State,  within 
the  limits  of  Ottawa  County.  They  form  the  southwestemmost 
extension  of  the  ore  deposits  of  the  Joplin  region.  They  occur 
chiefly  in  chert  breccias,  but  occasionally  in  Umestone  and  sand- 
stone breccias.  The  sandstones  belong  to  the  Chester  group,  the 
cherts  to  the  Boone  formation,  and  the  limestones  to  either  the  one 
or  the  other,  both  being  of  lower  Carboniferous  age.  The  ores  are 
galena,  sphalerite,  or  zinc  blende,  and  zinc  carbonate  and  silicate. 
The  galena  is  practically  nonargentiferous,  never  containing  as  much 
as  an  ounce  or  silver  to  the  ton  of  lead  concentrates. 

REVIEW  BY  DISTRICTS. 

Miami  district. — Beginning  with  a  single  producer  in  the  latter 
part  of  1907,  this  district  had,  at  the  close  of  1908,  eight  steady 
producers,  each  with  creditable  jearly  outputs.  In  spite  of  low 
prices  and  poor  recovery  the-  Miami  mines  were  able  to  operate 
with  fair  regularity  on  account  of  the  richness  of  the  ore.  A  standard- 
gage  railroad,  4  miles  in  length,  connecting  the  mines  with  the  St. 
Louis  and  San  Francisco  Railroad  at  Miami,  was  completed  just 
before  the  close  of  the  year.  Crude  petroleum  is  used  for  fuel, 
being  hauled  to  Miami  in  tank  cars  ana  pumped  from  there  to  the 
mines. 

The  ores  are  galena  and  sphalerite,  in  about  the  proportion  of  one  of 
the  former  to  three  of  the  latter,  no  oxidized  ores  having  yet  been 
found.  They  occur  at  a  depth  of  90  to  130  feet  in  sandstone  breccias 
and  in  flint  breccias  lying  below  the  sandstone.  The  sandstone  is 
impregnated  with  a  heavy  oil,  which,  evaporating  to  asphalt, 
causes  much  trouble  to  save  the  concentrates,  in  that  it  balls  up  the 
ores  on  the  jig  beds  and  tends  to  float  off  the  finer  particles  or  ore. 
It  also  has  a  tendency  to  lower  the  grade  of  the  concentrates  by 
enveloping  them  in  films  of  carbonaceous  matter  and  so  causing 
finely  powdered  marcasite  and  pyrite  to  stick  to  them.  As  the 
scope  of  mining  operations  widens,  however,  there  is  a  noticeable 
rise  in  the  grade  or  the  concentrates.  The  average  zinc  content  of 
the  zinc  concentrates  sold  in  1908  was  about  50  per  cent,  the  latter 
half  of  the  year  and  the  first  part  of  1909  each  showing  improvement 
in  this  respect  over  the  preceding  period. 

The  New  State  Mining  Company  completed  a  small  mill  in  1907 
and  made  several  short  test  runs  while  adjusting  the  machinery  to 
the  character  of  the  ore.  Steady  operations  were  begun  about  the 
middle  of  1908.  The  Emma  (jordon  Mining  Company,  after  an 
extensive  drilling  campaign  on  a  120-acre  lease,  sank  2  shafts  and 
completed  a  400-ton  mill  of  modem  sheet-ground  type  in  the  fore- 

Sart  of  1908,  and  made  the  largest  production  of  the  district.  The 
Ad  Chief  mine  and  mill,  in  course  of  construction  early  in  the  year, 
were  leased  by  the  Weiss  Mining  Company,  which  had  a  large  output 
of  zinc.  The  Buckeve  mine  and  mill  were  operated  by  the  Queen 
City-Joplin  Mining  CJompanv.  The  Temple  and  Chapman  Zinc  and 
Lead  CJompany  operated  the  King  Jack  mine  and  produced  lead 
and  zinc  ores  in  nearljr  equal  quantities.  The  Turkey  Fat  Mining 
Company  operated  during  the  last  three  months  of  the  year.    Tfaie 
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Mooeehead  MiDing  Company,  operating  the  Tom  Lawson  mine, 
after  a  run  of  several  montns,  ceased  operations,  and  the  mill  was 
moved  away.  The  Kenwood  ^fining  Company  operated  the  Index 
mine.    The  year  closed  with  several  mills  m  process  of  erection. 

Peoria  distriet. — ^The  principal  production  of  this  district  consisted 
of  high-grade  sdnc  carbonate  ore,  and  was  made  by  Gordon  &  WiUdns, 
operati^  the  Silicate  mine  during  the  first  quarter  of  the  year. 
W.  W.  Scott,  operating  the  Cowan  lease,  also  produced  zinc  carbonate 
ore.  The  Syndicate  Mining  Company  made  a  small  production  of 
zinc  blende.  The  shallow  lead  diggings  in  the  vicinity  yielded  several 
small  lots. 

Qwipa/w  district. — ^The  mining  companies  of  this  district,  for  the 
most  part  operating  blanket  ground  with  small  mills,  found  the 
prevaiung  low  prices  for  ore  a  serious  setback.  Several  of  the 
neaviest  producers  of  the  preceding  years  practically  suspended 
operations,  but  these  were  offset  by  the  opening  of  several  steady 
producers  in  the  northern  portion  of  the  custrict,  so  that  the  total 
production  for  the  year  exceeded  that  for  1907. 

Tbe  Eastman  Lead  and  Investment  Company  early  in  the  jetn 
remodeled  the  200-ton  Joplin-type  mill  at  the  White  Ea^e  mine. 
Two  additional  concentration  taoles  were  put  in,  making  3  in  all, 
and  classifiers  were  installed.  Three  more  tables  will  be  added  tJie 
coming  jear.  The  production  of  zinc  ore  was  the  lajgest  recorded 
in  the  district  for  the  jesr. 

The  Good  Luck  Mining  Company  has  one  of  the  new  xnines  in  the 
north  end  of  the  district.  The  ore,  which  is  moeUy*  zinc  blende, 
occurs  in  broken  or  confused  ground,  in  contradistmction  to  the 
majority  of  mines  in  this  district.  A  100-ton  mill  of  the  Joplin  type 
was  completed  and  started  in  October.  Another  new  mine  in  tne 
same  vicinity  is  the  Lancaster,  which  operated  a  150-ton  mill  equipped 
with  concentrating  tables. 

In  the  southern  portion  of  the  district  the  Mission  mine  yielded 
the  greatest  production  of  zinc  concentrates  and  in  addition  turned 
out  a  good  quantity  of  lead.  The  M..  K.  and  T.  mine  was  operated 
for  a  short  time  only.  The  Big  Chier  Mining  Company  developed  a 
mine  in  the  blanket  ground  southwest  of  the  Mission  mine,  moved 
the  Ayers-SIoan  mill  to  it,  and  operated  for  a  short  time  before  the 
close  of  the  year.  The  Kramer-Morse  mine  and  mill  was  sold  to  the 
Hawkeye  ^Mining  Company^  which  operated  for  a  portion  of  the  year 
and  obtained  a  corresponding  output  of  zinc  and  lead  concentrates. 
Among  other  principal  prooucers  were  the  Sweeney  Mining  Com- 
pany, operating  the  McAllister  mine,  the  Old  Abe  Mining  Company, 
and  the  Mason  Mining  Company.  The  Chicago-Quapaw  Lead  and 
Zinc  Company  moved  the  Spring  River  mill  to  the  Big  Sauaw  mine 
just  at  the  close  of  the  year,  and  sunk  a  deep  well  to  anora  water  for 
milling  purposes. 
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WISCONSIN. 

By  C.  E.  SlEBENTHAL. 

PRODUCTION. 

The  production  of  lead  and  zinc  in  Wisconsin  in  1907  and  1908  is 
shown  in  the  foUowing  table: 

Production  of  lead  and  zinc  in  1907  and  1908,  by  districts,  in  short  tons.o^ 


District. 


Ore. 


Lead 
conoentrates. 


Quan- 
Uty. 


Value. 


Zinc  concentrates. 


Sphalerite. 


Quan- 
tity. 


Value. 


Carbonate 
and  silicate. 


Quan- 
tity. 


Value. 


Metal  content. 


Lead. 


Quan- 
Uty. 


Value. 


Zinc. 


Quan- 
tity. 


Value. 


Benton 

CubaC^tv 

Dodge  viUe 

Hazel  Green 

Highland 

Linden 

Livingston 

MiflUn 

Mineral  Point... 

Plattevllle 

Potosi 

State  total. 

Total.  1907 


1,560 

1,426 

176 

601 

332 


275 
194 
248 
40 


183,783 
78,802 

9,135 
30,260 
15,719 
16,188 

3,493 
15,381 

9,547 
12,570 

2,456 


11,430 
6,268 
393 
9,016 
1,706 
2,422 
6,070 
2,878 
2,126 
5,856 


$189,741 
163,227 
7,285 
132,266 
46,151 
72,371 
87,163 
69,529 
42,115 
188,886 


48,1.% 
47,251 


786 

$5,292 

6 

67 

16 

298 

2,143 

27,467 

50 

500 

22 

311 

9 

105 

175 

2,539 

1,236 
1,123 
139 
479 
257 
251 
50 
223 
155 
193 
32 


$103,824 
94,332 
11,676 
40,236 
21,588 
21,084 

4,200 
18,732 
13,020 
16,212 

2, 


998,734 


3,206 


36,579 


3,833 
2,740 

176i 
2,597| 
1,340! 
1,040 
l,797i 
1,0531 

866| 
2,764| 


$360,302 
257,560 

16,544 
244,118 
125,960 

97,760 
168,918 

98,982 

81,404 
259,816 


4,138  347,592   18,2061,711,864 


997,127 


3,065 


40,422i    3,499  370,8941  18,490  2,181,720 


a  In  calculating  the  metal  content  of  the  ores  from  assays  allowance  has  been  made  for  smelting  losses 
in  case  of  sine  but  not  in  the  case  of  lead.  In  comparing  the  values  of  ore  and  metal  it  should  be  borne 
in  mind  that  the  value  given  for  the  ore  is  that  actually  received  by  the  producer,  and  that  the  value  of 
the  metal  is  cakmlated  from  the  average  daily  quotations  at  New  York. 

The  lead  and  zinc  mines  of  Wisconsin  are  in  Grant,  Iowa,  and 
Lafayette  counties,  and  comprise  the  most  important  part  of  the 
ore  deposits  of  the  upper  Mississippi  Valley  region.  The  ore  deposits 
occur  m  the  Galena  Emestone  and  m  the  upper  part  of  the  Platteville 
limestone,  both  of  Ordovician  age.  The  ores  are  galena,  sphalerite 
or  zinc  blende,  and  smithsonite  or  zinc  carbonate,  the  latter  locally- 
known  as  "dry  bone."  As  a  lead  region  the  district  has  been  known 
from  the  earhest  settlement  days.  In  time  the  building  of  smelters 
near  by  made  a  market  for  the  zinc  ores.  The  first  zinc  ore  to  be 
mined  was  the  carbonate  found  in  association  with  lead  in  the  shallow 
workings  above  ground  level.  When  all  the  main  deposits  were 
worked  out  down  to  water  level,  there  was  a  lull  in  mining  in  the 
r^on.  Though  the  carbonate  was  known  to  give  place  to  zinc 
blende  and  the  lead  to  continue  on  below  water,  it  was  not  deemed 
profitable  to  mine  when  continued  pumping  was  necessary.  About 
eight  or  ten  years  ago  the  higher  price  of  zmc  led  to  the  opening  of 
some  of  the  deposits  below  water  level,  since  which  time  zinc  mining 
has  increased  until  Wisconsin  for  1908  stands  fourth  in  rank  among 
zinc-producing  States.  The  ore  bodies  are  found  in  pen>endicular. 
horizontal,  or  inclined  cavities  known  as  ''openings"  or  "crevices, 
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''flats."  and  ''pitches."  These  openings  sometiines  extend  for 
consiaerable  distance  in  a  straight  line  called  a  "range"  and  may  be 
operated  at  different  places  by  different  companies.  Ydien  a  range 
is  once  established,  it  becomes  an  important  guide  in  prospecting. 

The  galena  of  the  district  is  nonaigentif erous,  and  so^  far  as  known 
the  zinc  ores  are  free  from  cadmium.  In  some  of  the  mines  marcasite 
is  so  plentiful  that  the  zinc  blende  concentrates  are  reduced  to  a 
very  low  CTade.  Owing  to  their  nearness  in  epecific  gravity,  marca- 
site and  blende  are  very  difficult  to  separate  by  hjrdraulic  methods. 
Both  electrostatic  and  electro-magnetic  separation  .processes  are  in 
operation.  Twenty-five  concentrating  plants  in  the  district  are 
eauipped  with  roasters  and  magnetic  separators,  in  addition  to 
widen  the  Joplin  Separating  Company,  at  Galena,  makes  a  business 
of  separating  low-grade  blende-maTcasite  ores,  and  the  Mineral 
Point  Zinc  G>mpany  operates  a  roaster  and  mimetic  separator  at 
Mineral  Point.  The  Benton  Ore  Separating  Conipany  was  incor- 
porated to  build  a  custom  roaster  at  that  place.  The  concentrates, 
after  beio^  dried,  are  roasted,  the  customary  form  of  ipaster  being  a 
long^  slowly  revolving  cylinder  lined  with  mebrick.  The  roasting  is 
earned  far  enough  to  render  the  marcasite  magnetic,  but  not  to  drive 
off  all  the  sulphur,  after  which  the  concentrate  are  passbd  under  the 
magnetic  separator  and  the  iron  is  removed.  The  American  Ziue 
Ore  Separating  Company  finished  an  electrostatic  separator  at 
Plattevule  in  tne  early  part  of  1908.  It  is  equipped  with  driers  and 
both  Blake-Morscher  and  Huff  electrostatic  separating  twA/^hiTiAiB 
In  this  system  of  separation  the  expense  and  attenduit  losses  of 
roasting  are  obviated  and  the  separated  marcasite  finds  a  market  at 
about  $4  per  ton.  Starting  with  a  capacity  of  75  tons  daily,  it  has 
since  been  increased  to  100  tons  daily  output.  The  multiplication 
of  individual  and  custom  roasters,  by  raising  the  low-grade  ores  to 
high  grade,  will  have  a  tendency  to  reduce  the  tonnage  of  zinc  con- 
centrates, though,  of  course,  the  metal  content  and  the  value  will 
not  be  affected;  hence  these  must  serve  as  the  basis  of  comparison 
for  different  years. 

Milling  practice  is  much  as  in  the  JopUn  region,  except  that  eveiy- 
thing  is  on  a  smaller  scale  in  Wisconsin.  Many  of  the  miUs  are  from 
35  to  50  tons  capacity  and  have  but  a  single  jig.  Those  of  100  tons  or 
over,  with  rougher,  cleaner,  sand  jigs,  and  concentrating  tables,  have 
generally  been  built  in  the  last  few  years.  There  were  about  50 
new  concentrating  plants  erected  in  1907,  many  of  them  being  of  the 
larger  size.  Dunng  1908,  mill  construction  was  naturally  much  less 
active,  and  there  were  but  15  mills  completed  during  the  year.  The 
crude  ore  yields  from  5  to  20  per  cent  or  more  of  zmc  concentrates. 
The  contracts,  in  the  case  of  the  larger  mills,  generally  call  for  a  sav- 
ing of  85  per  cent  of  the  blende  in  the  crude  ore,  but  very  likely  in 
f)ractice  this  figure  is  not  often  attained.  The  mining  methods  are 
argely  determined  by  the  mode  of  occurrence  of  the  ores,  but  other- 
wise are  similar  to  those  in  vogue  in  working  the  pockety  ores  at 
Joplin.  During  the  year  the  Interstate  Light  and  rower  Company 
absorbed  several  municipal  electric  lighting  plants,  secured  fran- 
chises, and  formulated  plans  to  construct  a  Tai^e  central  power  sta- 
tion to  supply  light  ana  power  all  over  the  distnct. 
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The  zinc  carbonate  ore  is  chiefly  taken  by  the  Mineral  Point  Zinc 
Company  and  made  into  zinc  oxide  in  the  plant  at  MnenJ  Point, 
Wis.  A  considerable  quantity  of  the  low-^ade  zinc  blende  con- 
centrate is  used  in  the  same  way.  Only  the  meher-grade  zinc  blende 
concentrates  are  sold  for  manufacture  into  speRer. 

REVIEW  BT  DISTRICTS. 

Benton  district. — ^The  Bureau  Mining  Company,  having  had  its 
concentrating  plant  destroyed  by  fire,  purchased  the  Ida  55-ton  mill, 
and  rebuilt  it  at  the  Bureau  mine  late  in  the  year.  The  Benton  Min- 
ing and  Development  Company  produced  galena  and  blende  from 
the  Pittsburg-Benton  mine  and  prospected  the  Drum  lease  south  of 
Leadmine.  The  Corr  raised  lead  ore  and  an  equal  tonnage  of  dry 
bone  before  the  mill  was  burned  in  November.  The  Dawson  mine 
and  mill  were  sold  and  reorganized  as  the  Reich  Mining  Company. 
The  Etna  Mining  Company  and  the  Frontier  Mining  Company  each 
had  a  considerable  production  of  zinc  blende  and  some  lead  ore. 
The  Fox  Lead  and  Zinc  Company  acqiiired  a  roaster  and  magnetic 
separator,  and  produced  zinc  blende  with  a  small  Quantity  of  lead 
ore.  The  OUie-Belle  mine  of  the  Mifflin-Linden  Mning  Company 
was  equipped  early  in  the  year  with  a  100-ton  mill  furnished  with 
Wilfley  tables,  but  the  mill  was  not  put  in  operation.  The  mill  of 
the  Pacific  Gold  Mining  Company  was  burned  and  the  mine  subse- 
quently abandoned.  The  Wilkinson  Mining  and  Milling  Company 
hand  cleaned  a  good  quantity  of  lead  ore.  The  Aragon  Lead  and 
Zinc  Company  moved  and  reouilt  the  Snowball  mill  at  the  Aragon 
mine. 

There  were  several  smaller  producers  and  others  engaged  in  devel- 
opment work. 

Chiba  City  district, — ^The  following  are  among  the  larger  j)roducer8 
in  this  district:  The  Baxter  Mining  Company  continued  its  output 
of  zinc  concentrates.  The  Best  Mining  Company  added  a  roaster  to 
its  concentrating  plant  and  marketed  zinc  ore  and  considerable  lead. 
The  Dall  Lead  and  Zinc  Company  reported  a  lai^e  production  of 
lead  and  zinc  concentrates.  The  Vanae venter  Lead  and  2iinc  Min- 
ing Company  completed  a  mill  early  in  the  year  and  marketed  zinc 
concentrates.  The  Board  of  Trade  Mining  Company  completed  a 
100-ton  mill  rather  late  in  the  year,  and  produced  some  high-grade 
zinc  concentrates,  together  with  some  lead  ore.  The  Henrietta 
Mining  Company  completed  a  40-ton  mill  early  in  1908  and  joined 
the  ranks  of  producers  of  lead  ore.  Several  other  companies  added 
to  the  production  of  the  year.  The  Pittsburg  Lead  and  Zinc  Com- 
pany purchased  the  Cook  mill  and  moved  it  to  the  Pittsburg  Mine. 

DoageviUe  district. — The  Blue  Mounds  Mining  and  Smeltii^  Com- 
pany and  the  McKinlay  Zinc  Mining  Company  marketed  zinc  ore, 
and  the  Swastika  Mining  Company,  lead  ore.  Several  other  mines 
operated  only  for  a  short  time. 

Hazel  Green  district. — ^The  Kennedy  Mining  Company  completed 
a  100-ton,  gasoUne-driven  mill  late  in  the  year,  and  have  now  two  100- 
ton  mills  operating  upon  ores  from  the  same  body,  which,  as  devel- 
oped at  present,  consists  of  pitches  1,000  feet  in  length.  The  com- 
pany produces  zinc  concentrates  and  also  considerable  lead  ore. 
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Another  laige  production  of  zinc  blende  was  reported  1^  the  United 
States  Zinc  T)ompany,  which  succeeded  the  Mills  Mming  and  Seduc- 
tion Oompany  in  tlie  operation  of  the  Mills  mine.  A  new  roasting 
and  magnetio  separating  plant  was  added  during  the  year.  The  ore 
body  is  made  up  of  flats  and  accompanying  pitches  at  208  feet  in 
depth.  In  minings  the  whole  cross  section,  85  feet  in  height  and  620 
feet  in  width,  is  taken  up.  Several  companies  report  a  snuJlpro- 
duction  in  development  work.    The  Scrabble  Creek  Mining  Com- 

Kny,  after  an  extensive  campaign  of  drilling,  is  sinking  upon  an  oie 
dy. 

aighJand  dUtrict. — ^Ilie  Tfighland  lifining  Company  operated  two 
mills,  one,  of  60  tons  capacity,  upon  zinc  carbonate  ores,  and  a  new 
100-ton  mill  upon  zinc  blende  ores.    The  Franklin  ^^liiunff  Company 

Produced  zinc  carbonate  ore  together  with  some  lead.  The  WaDace 
Bning  Company  mined  zinc  and  lead  ore,  which  was  milled  on  the 
Milwaukee  Mineral  Company's  mill.  There  were  several  smaller 
producers  in  the  district. 

Linden  district. — Amon||  the  producers  of  zinc  blende  and  lead  ore 
in  this  district  were  the  Dark  Horse  Mining  Company  and  the  Ross 


Brothers  Mining  Company.  The  Glanville  Minin|;  Company  reported 
production  of  zmc  blende.  The  Platteville-Iinoen  and  the  Hadne- 
'tinden  mines  were  in  o^ration  for  short  periods.  The  Mason  mine 
of  the  Mifflin-Iinden  Mming  Company  was  abandoned  in  March,  and 
the  mill  moved  to  the  company's  property  at  Hiefaland. 

Livingston  district. — ^Among  the  prmcipal  prooucers  in  this  district 
were  the  Coker  mine  of  the  Mimin-Iinden  Mining  Company,  the 
Sunrise  Mining  Company,  the  Senator  Mining  Company,  ana  the 
Washburn  Mimn^  Company.  The  latter  purchased  the  New  Crescent 
mill  and  erected  it  late  in  the  year.  The  Union  Zinc  Company  took 
over  the  Sunset  mine  and  mill.  The  D.  D.  &  C.  mine  was  sold  to  the 
Senator  Mining  Company  and  the  mill  in  course  of  erection  was 
enlai^ed  to  100  tons  capacity. 

Mifflin  district. — ^The  Grunow  Mining  Company,  the  Peacock 
Mining  Company,  and  the  Slack  Mining  Company  were  among  the 
larger  producers  of  zinc  blende  in  this  district,  and  the  Slack  company 
marketed  considerable  lead  ore  as  well.  The  Peni  Mining  Company 
equipped  a  75-ton  mill  in  August,  and  the  Squirrel  Mining  Company, 
after  prospecting  and  development  work,  began  the  erection  of  a 
60-ton  mill. 

Mineral  Point  district. — ^The  Merry  Christmas  Lead  and  Zinc 
Mining  Company  made  an  output  of  zmc  ore,  but  closed  down  after 
a  short  penod  of  operation.  The  Harris  Mining  Company,  the 
Liverpool  Mining  Company,  the  John  Ross  Mining  Company,  and 
the  Hoare  Mining  Company  also  reported  production.  Tbe  Hazel 
Patch  Mining  Company's  plant  was  removed  when  the  company 
failed  in  September.    A  new  company  will  take  over  the  mine  in  1 909. 

Numerous  suits  for  damages  by  the  fumes  of  the  acid  plant  of  the 
Mineral  Point  Zinc  Company  caused  the  company  to  contemplate 
the  removal  of  the  works  to  the  side  of  their  smelter  at  Depue,  HI., 
but  matters  were  compromised  and  the  works  will  remain  at  Mineral 
Point. 

PlatteviUe  district. — About  the  middle  of  the  year  the  Wisconsin 
Zinc  Company,  affiliated  with  the  American  Zinc,  Lead  and  Smelting 
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Company  and  the  American  Zinc  Ore  Separating  Company,  was 
organized  and  took  oyer  the  Acme,  Empire,  Royal,  and  Mitchell 
Hollow  joiines.  Later  in  the  year  the  Royal  plant  was  dismantled, 
the  mill  being  moved  to  the  Mitchell  Hollow  joiine  and  the  roaster 
bein^  added  to  the  one  already  ecjuipping  the  Empire  mine.  The 
Empure  and  the  Acme  mines  were  in  operation  and  reported  produc- 
tion of  zinc  blende  concentrates.  The  St.  Rose  Mining  Company, 
the  Weigel  Mining  Company,  the  Ho^e  Zinc  Mining  Company,  the 
Homestead  Mim'ng  Company,  and  the  !]Oar-Piauette  Mining  Company 
were  ako  among  tne  producers.  The  Lyght  Mininjg  Company  rebuilt 
the  Rico  niill  at  the  Lyght  mine;  the  Oruson  Mining  Company  built 
a  new  mill  and  produced  some  zinc  ore;  and  the  Cley eland- Victory 
Lead  and  Zinc  Company  began  the  erection  of  a  new  mill  at  the  close 
of  the  year. 


GOLD,  SILVER,  COPPER,  LEAD,  AND  ZDfC  IN  THE 
EASTERN  STATES. 


iMTSTB  PRODVCTIOX.) 


By  H.  D.  MoCasket. 


INTRODUCTION. 

This  report  is  a  brief  review  of  the  gold,  silver^  copper,  lead,  and 
zinc  mining  industries  of  the  Eastern  or  Appalachian  States  for  1908, 
and  contains  the  statistics  of  their  production  of  these  metals  for  that 
year.  The  area  covered  is  for  the  greater  part  coincident  with  the 
broad  belt  of  old  metamorphic  and  associatea  imeous  rocks  extending 
southwesterly  from  Vermont  to  Alabama.  The  zinc-lead  belt  of 
southwest  Virginia,  however,  and  its  extension  southwestward  into 
eastern  Tennessee  lies  to  the  west  of  this  great  belt  and  is  contained 
within  the  limestone  and  dolomite  of  Cambro-Ordovician  time. 

In  addition  to  the  mines  of  gold,  sQver,  copper,  lead,  and  zinc 
ores,  which  form  the  main  consiaeration  of  this  report,  pyrite  mines 
known  to  be  actually  producing  copper  are  taken  mto  account,  and , 
the  tonnage  of  chalcopyrite  or  cupriferous  pyrite,  given  as  closely 
as  possible,  is,  for  the  purpose  of  this  report,  the  tonnage  of  these 
mines. 

The  production  set  forth  in  the  following  tables  is  based  on  confi- 
dential individual  reports  by  mine  operators  to  the  United  States 
Geologicd  Survev  and  may  differ  in  details  from  that  reported  for 
the  various  metals  by  smelters,  refiners,  and  the  United  States  Mint. 
The  latter  represent  the  actual  production  in  marketable  form  of 
metals  treated  during  the  year,  and  may  represent  in  part  ore  mined 
during  the  previous  year;  whereas  the  mine  figures  aim  to  give  the 
recoverable  metals  in  the  ore  mined  and  sold  or  treated  during  the 
year  in  review.  For  a  given  series  of  years  the  figures  should  closelj 
agree,  and  for  any  individual  year  the  lag  at  the  close  of  the  year  is 
usually  small,  being  largelv  compensatSi  for  by  a  corresponding 
overlap  at  the  beginning  of  that  year. 

The  cooperation  of  mine  operators  and  others  of  the  mining 
industry  with  the  United  States  Geological  Survey  has  continued  to 
be  most  cordial,  and  is  here  gratefully  acknowledged. 

PRODUCTION. 

The  total  value  of  the  production  of  gold,  silver,  copper,  lead,  and 
zinc  in  the  Eastern  States  for  the  calendar  year  1908  was  $5,152,007. 
This  represents  the  output  of  105  producing  mines,  of  which  58  were 
gold   placers.    The  gold   production  was    12,536.04  fine   ounce 
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eqdTalfint  to  S269|143,  and  the  yield  of  sibFer  was  66.170  fins  ounoeB, 
valued  at  $35,070.    Compaied  vrith  the  eonesponaing  ^gures  for 

1907,  these  figures  show  an  increase  oi  $10,241  m  the  yalue  ci  mM 
and  a  decrease  of  $21,466  in  that  oi  miret.  The  falling  off  in  suver 
production  noted  for  1907  continued  in  1906  and  maj  be  asmbed 
directly  to  th^  decreased  miniiig  of  copper  ore,  tcShymg  tbs  lower 
l^rices  for  that  metal  in  1907.* 

During  1908,  1,537.67  fine  ounces  of  gold  and  178  fine  ounces  d 
fsStTBt  were  obtained  from  placer  workings,  10,627.10  fine  ounces  ci 
gGdd  and  1,668  fine  ounces  of  dlyer  were  derired  from  quarts  mines, 
and  364.63  fine  ounces  of  gold  and  64,210  fine  ounces  of  sihrer  were 
recpYcred  from  copper  ores.  Xiead  ores  produced,  in  additum,  7.74 
fine  ounces  of  gold  and  119  fine  ounoes  or  sBver. 

There  were  43,446  short  tons  of  dry  or  siliceous  ores  mined  in* 

1908,  with  an  average  goLi  and  silver  value  of  $5.30  per  ton;  624,449 
short  tons  of  copper  ore,witii  an  average  preoiouB-metal  value  of 
$0.06  to  the  ton;  and  800  short  tons  of  lead  ores,  ^ath  an  average  gold 
and  silver  value  of  $0.28  per  ton.  Omitting  the  618,806  short  tons 
of  copper  ores  from  Dudctown,  Tenu.,  averagiDg  only  $0.05  per  ton 
in  goia  and  silver  values,  there  remains  the  verj'  small  quantity  of 
6,643  short  tons  of  copper  ore  mined  ekewhere  in  the  East^iTi  States 
in  1908,  with  the  higher  precious*metal  value,  however^  of  $1.42  per 
ton.  During  thk  year  a  total  of  4 18,5 19  short  tons  of  zmc  ore  produ- 
cing no  gold  and  silver  wMe  mined,  chiefly  in  New  Jersey,  and  of 
this  quantity  95,812  short  tons  were  used  directly  in  the  making  of 
spelter,  of  which  47,453^540  pounds  were  produced.  Some  of  the 
zmc  ore  mined  was  used  m  making  zinc  oxide^  and  for  other  purposes 
than  smelting  for  spelter,  and  eome  of  the  spelter  produced  was  from 
treating  old  tailings  from  Virginia  mines. 

In  addition  to  the  gold  and  silver,  the  copper  ores  produced 
19,880,894  pounds  of  copper,  valued  at  $2,624,278,  and  the  lead 
ores,  76,190  pounds  of  lead,  valued  at  $3,200,  in  1908.  There  was 
also  a  production  of  copper  and  gold  included  above  from  the  treat- 
ment of  old  tailings  resulting  from  magnetic  concentration  of  the 
iron  ore  of  the  Cornwall  mines  in  Pennsylvania..  The  copper  pro- 
duction showed  a  decrease  of  426,286  pounds  in  quantity  ana  of 
$1,347,158  in  value,  and  the  lead  production  a  decrease  of  64,409 
pounds  in  quantity  and  of  $4,251  m  value,  as  compared  with  the 
corresponding  figures  for  1907;  but  the  output  of  spelter  increased 
24,705,347  pounds  in  quantity  and  $865,643  in  value  over  that  of 
the  preceding  year. 

Following  is  a  tabulated  statement  of  the  production  of  the 
Eastern  States  for  1907  and  1908: 

Mine  production  of  gold,  nlver,  and  associated  metals  in  Eastern  States  in  1907  and  1908. 


Gold. 

SUver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quaiitity. 

Valna. 

1007 

Fhuou, 
ii,eo&26 

12,636.04 

$230,002 
250,143 

Fhuou. 
85,661 
66,170 

166,536 
35,070 

P<mnd$. 
20,a07,lM 
10,880,804 

$4,061,436 
2,«a4,278 

1008 

Inereaae  (+)  or  decrease  (-).. 

+8aa78 

+10,241 

-10,401 

-21,466 

-488,285 

-1,II7,1» 
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Lead. 

Zinc. 

Total  value. 

Quantity. 

Value. 

Quantity. 

Value. 

1907 

Pounds. 
140,599 
76,190 

S7,451 
3,200 

Pounds. 

22,748,193 

47,453,540 

11,364,673 
2,230,316 

$5,729,998 

1908 

6,152,007 

Increase  (+)  or  decrease  (-)... 

-64,409 

-4,261 

+24,705,347 

+866,643 

-577,991 

The  total  tonnage  reported  from  deep  mines  as  producing  the  five 
metals  in  1908  was  764,507  short  tons,  yielding  a  total  value  of 
S5,120,131  in  gold,  silver,  copper,  lead,  and  zinc.  This  rives  an 
average  total  recovered  value  in  metal  of  $6.71  per  ton  of  ore  for  1908. 
The  corresponding  average  value  for  1907  was  $6.29. 

GOLD. 

The  production  of  gold  in  the  Eastern  States  in  1908  was  12,536.04 
fine  ounces,  valued  at  $259,143  ® — an  increase  in  value  for  1908  of 
$19,241  over  that  of  1907.  The  most  notable  increases  were  in 
North  Carolina  and  Alabama,  amounting  to  something  over  $15,000 
in  each  case.  All  the  remaining  States  producing  gola,  except  New 
Hampshire,  showed  decreased  outputs,  the  greatest  decrease  being 
$8,601  in  Georgia,  which  showed  the  most  important  increase  in  1907. 
The  increased  yield  in  Alabama  was  mainly  aue  to  the  activity  at  the 
Hog  Mountain  mines,  and  that  of  North  Cfarolina  may  be  ascribed  to 
general  increased  interest  in  gold  mining  throughout  the  mineral  belts 
of  the  State.  The  decreasea  yields  in  Georgia,  South  Carolina,  and 
Vermont  were  directly  due  to  misfortunes  at  the  principal  producing 
mine  in  each  State. 

SILVER. 

The  production  of  silver  in  the  Eastern  States  in  1908  was  66,170 
fine  ounces,  valued  at  $35,070.  ^  As  compared  with  the  corresponding 
production  for  1907,  a  decrease  of  19,491  fine  ounces  in  quantity  and 
of  $21,466  in  value  is  noted.  This  decrease  in  quantity  was  primarily 
due  to  the  decreased  production  of  copper  ore,  the  chief  source  of 
silver  in  the  Appalachian  States,  as  shown  by  the  greatly  lessened 
output  of  these  ores  from  North  Carolina  and  Vermont,  a  loss  not 
offset  by  an  increased  production  from  New  Hampshire  and  Tennes- 
see. The  decrease  in  value  of  the  silver  production  was  even  more 
marked,  being  governed  not  only  by  the  decreased  output  of  the 
metal  but  by  its  materially  lessened  value  per  fine  ounce.  It  is 
notable  also  that  less  silver  was  recovered  from  the  Ducktown  ores, 
per  pound  of  copper  produced,  in  1908  than  in  1907.  As  shown  below 
the  total  amount  of  silver  recovered  in  the  Eastern  States  from 
sources  other  than  copper  ores  was  very  small. 

a  The  TBlue  of  sold  is  S20it7183462S323  per  fine  ounce. 

»  The  Sorvey  flgme  for  the  avenge  value  of  sliver  In  1908  Is  63  cents  per  fine  ounce.    The  figure  for  1907 
was  66  cents. 
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COPPER. 

In  1908  the  copper  production  of  the  Eastern  States  was  19,880,8M 
pounds,  valued  at  $2,624,278.°  The  moat  important  copper  minea 
of  these  States  are  the  weU-known  mines  of  Ducktown^  Tenn.,  and 
these  contributed  about  98  per  cent  of  the  total  product  during  1908, 
Alabama  produced  no  copper  from  pyrita  ores  mined  in  190S;  Ver- 
mont produced  no  copper^  silver,  or  gold  from  the  Orange  County 
mines;  Maryland  and  Massachusetts^  none  of  thes©  metals;  Geor^a 
produced  no  copper;  and  in  North  Carolina  and  Viiiginia  the  mining 
of  copper  ores  was  greatly  curtaOed.  On  the  other  hand  the  Milan 
copper  mines  of  New  Hampshire  and  the  Cornwall  magnetite  mines 
of  Pennsylvania  yielded  notable  additions  to  the  output,  the  latter 
from  the' concentration  of  tailings  resulting  from  magnetic  dresaing 
of  the  iron  ores. 

In  1907  the  copper  production  of  the  Eastern  States  was  20,307,180 
pounds,  valued  at  $4,061,436,  at  the  average  price  of  20  cents  per 
pound  for  that  year.  The  decrease  of  production  for  1908  was  there^ 
fore  426,286  pounds  in  quantity  and  11,437,158  in  value. 

LEAD. 

•  The  production  of  lead  in  the  Eastern  States,  never  in  recent  years 
of  great  importance,  dropped  from  140^599  pounds,  valued  at  $7,451, 
in  1907,  to  76,190  founds,  valued  at  $3,200,  in  1908.**  The  output 
was  confined  to  a  smgle  mine  in  Virginia,  the  mines  of  New  Hamp- 
shire and  Georgia  reporting  no  production  of  lead  in  1908,  The  total 
quantity  of  remaining  workable  lead  ore  is  probably  small  in  the  Appa- 
lachian States^  and  there  does  not  seem  to  be  ground,  from  present 
information,  for  the  expectation  of  important  future  supplies  of  lead 
from  this  region.  The  total  quantity  of  lead  ore  produced  by  the  mines 
in  1908  was  800  tons,  averaging  4.8  per  cent  of  metal,  and  carrying 
gold  and  silver  valued  at  $0.28  per  ton. 

ZINC. 

The  production  of  metallic  zinc  or  spelter  in  the  Eastern  States  in 
1908  was  47,453,540  pounds,  valued  at  $2,230,316.''  This  was  an 
increase  over  the  production  of  1907  of  24,705,347  pounds  in  quantity 
and  of  $865,643  in  value.  In  addition  to  an  output  of  95,812  short 
tons  of  zinc  ore  producing  spelter  mined  in  1908,  322,707  short  tons 
of  ore  were  produced  and  used  for  the  manufacture  of  2dnc  oxide  and 
for  other  purposes,  and  a  considerable  tonnage  of  old  taHings  (con- 
sidered as  crude  ore  in  the  tables)  from  ores  mined  in  previous  years 
was  re-treated  in  1908.  The  zinc  ores  of  the  Appalaoiians  produce 
no  gold  nor  silver.  The  average  production  of  spelter  per  snort  ton 
of  crude  ore  treated  was  535  pounds.  This  ore  would  average, 
therefore,  26.75  i>er  cent  of  recoverable  zinc.  Old  tailings  were  not 
considered  in  arriving  at  these  figures,  although  in  the  tables  they 
were  classed  with  cruae  ore,  and  lowered  the  average  content  to  495.3 
pounds  of  recovered  spelter  per  short  ton  of  ore  and  tailings  treated. 

«  ThB  Surrey  flgure  for  the  avenge  Talue  of  copper  in  the  United  States  in  1906  is  IS^onts  per  pound. 
*  The  Survey  average  prioe  Ibr  lead  in  1907  was  d.3  cents,  and  for  1906  was  4.2  cents,  per  pound. 
«  The  Survey  average  price  for  spelter  in  1906  was  4.7  cents  per  pound.    The  correqMmdlng  price  lor 
1907  was  6.9  cents  per  pound. 
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State. 

Gold. 

saver. 

Increase  (+)  or  de- 
creaae  (—)  In  yal- 
oe  compared  with 
1907. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold. 

SUver. 

1,993.44 
2,719.01 

211.30 

4,716.32 

2,596.46 

17&94 

lia57 

$41,208 
56,207 

4,368 

97,405 

53,715 

3,609 

2,451 

282 
200 

6,270 

1,260 

226 

57,696 

236 

$149 
106 

3,323 

668 

120 

30,579 

125 

+$15,226 

-  8,601 

+    4,368 
+  15,302 

-  1,050 

-  126 

-  6,878 

-    $141 

Georgia 

-      464 

MassaohasettB,  New  Hamp^ilre,  and 
T*^mTaylvan». 

+  3,208 
-13,632 
+       38 

North  Carolina 

Sooth  Carolina 

T^IPWOO. 

—  7,937 

Virginia 

—  2,538 

Total 

12,536.04 
+930.78 

259,143 
+19,241 

66,170 
-19,491 

35,470 
-21,466 

Increaae  (+)  or  decrease  (-)  compared 
with  1907 

+  19,241 

-21.466 

• 

Source  of  gold  and  silver  in  Eastern  States  in  1908,  by  States,  in  fine  ounces. 


Gold. 

SUver. 

State. 

Placers. 

Dry  or  sili- 
ceous ores. 

Copper 
ores. 

Lead 
ores. 

Placers. 

Dry  or 

sUloeous 

ores. 

Copper 
ores. 

Lead 
ores. 

Alabama 

45.72 
541.85 

1,947.72 
2,  in.  16 

4 
42 

278 
158 

Georgia 

::;.i:::::: 

Massaohuaetts.   New 
Hampshire,  and  Penn- 
sylva^iia 

211.30 

6,270 

North  Carolina 

849.23 
39.18 
29.61 
31.98 

3,867.09 
2,556.28 

114 
10 

1,146 
65 

f^nth  Orolina 

3.00 
149.33 

151 

57,696 

93 

TffiiMWiwWr ......,..,  T . .  . 

Virgliiia 

78.86 

7.74 

8 

21 

119 

Total 

1,537.57 

10,627.10 

363.63 

7.74 

178 

1,668 

64,210 

110 

Number  of  producing  mines,  ore  production,  and  average  value  of  gold  and  silver  per  ton 
in  Eastern  States  in  1908,  hy  States,  in  short  tons. 


Niunberof 
minei. 

and  diver  per  iboirt  ton  mined. 

state. 

1 

i 

^ 

9 

Dry  or  Bill* 
oeousores. 

Copper  ores. 

L«adorai, 

ZiDt 

™- 

5» 

1^ 

5" 

II 

Al%hf|]11%^^  n  n  .  .  r  r  - 

3 

2 
13 

2 
1 

4 

4 

B 
M 

2 
1 
42 
7 
6 
8 

11,174 
6iie6 

3,710 
66,6^ 

9,088 

16.766 

638,033 

12,S77 

11,174     $3,616 

Georste ,, 

6,196 

7.383 

Ma&sicbuK«tt0 
and      New 
Himpahire.^,.. 

3,710 

$IM 

Kew  lentv . . 

4 

mm 

Vortli  Onmllillr  . ., 

»,07€ 
16,776 

8.8S1 

IR 

3.152            19 

i.m 

.0© 

TmnHHiw.  ,  , ,    , , 

fi]A,SQ6 

19,227 

O,0&1 

Virginia 

230 

7.135 

1,^ 

800 

i0,37fl 

Total 

m 

46 

105 

7«4,S07 

43,446 

5.30 

624,449 

.064 

an 

.279 

»s,m 

650  MINERAL  BES0XJBCE8. 

Mine  produetian  of  copper,  lead,  and  zinc  in  Eastern  Stat^  in  ISOSf  by  States,  in  pounds. 


State. 

Copper. 

Lead. 

Zinc  (spelter). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Valne. 

liaasaohusetts.  New  Hampshire, 
and  P^TiTi?jyiYania  .............. 

875,625 

$49,583 

New  Jersey 

46,864,430 

G,  181, 668 

North  Carolina 

19,393 

1,600 

19,459,501 

24,  n5 

2,560 

211 

2,568,654 

3,270 

Smith  r.AmllnA 

*Pff»nnff800 

688, i46 
1,410,961 

82,343 
06,815 

Vtnrfpla 

76,190 

13,200 

Total 

19,880,894 
4-426,286 

2,624,278 
-1,437,158 

76,190 
-64,409 

3,200 
-4,251 

47,458,640 
+24,706^7 

2,280,316 

iDorease  (+)  or  decrease  (-)  com- 
pared witn  1907 

+866,643 

Number  of  copper,  lead,  and  zinc  producing  mines,  ore  tonnage,  artd  average  pounds  of 
metafrecovered  per  short  ton  of  ore  %n  Eastern  States  in  1908,  by  States. 


Number  of 

Copper  me. 

Lcadore. 

Zinooce. 

state. 

i 

6 

i 

1 

< 

f 

Of 

i 

< 

Massachusetts     and 

Now  HaiBpahke 

New  Jers<?y  » 

a 

3,710 

50>» 

1 

66,634 

680.6 

North    CarolLia    and 
South  CaxoLtna* 

)i 

630,702 

160.8 
f       31,4 
t        12.4 

TemiosBoo    and    ViP' 

1 

3 

}      - 

95.2 

20,171 

f         S5.i 

1        141.8 

Total,-,, -,,, 

7 

1 

4 

6?^,MB 

31.  S 

800 

ft5.3 

96,St2             4ttS.3 

THE  MINING  INDUSTRY  BY  STATES. 
ALABAMA. 

The  production  of  gold  and  silver  in  Alabama  for  1908  was  1,993.44 
fine  ounces  of  gold,  valued  at  $41,208,  and  282  fine  ounces  of  silver, 
valued  at  $149.  This  shows  an  increase  over  the  production  of  1907 
of  736.56  fine  ounces  of  gold,  valued  at  $15,226,  and  a  decrease  of  157 
fine  ounces  of  silver,  the  net  increase  being  valued  at  $15,085.  There 
were  no  copper  ores  nor  cupriferous  pyrite  ores  mined  in  Alabama  in 
1908,  although  small  quantities  of  cement  copper  were  recovered 
from  the  treatment  of  pyrite  ores  mined  in  1907  at  Pyriton,  in  Clay 
County. 

The  Appalachian  gold  belt  crosses  the  Georgia-Alabama  line  and 
terminates  in  east-central  Alabama  in  a  triangular  area  including 
parts  or  all  of  Cleburne,  Randolph,  Clay,  Talladega.  TaUapoosa, 
Coosa,  Chilton,  and  Elmore  counties.     The  geologic  relations  of  the 

fold  belt  have  been  briefly  described  by  Phillips,^  Brewer  and  Smith,* 
IcCaskey ,  ^  and  others,  who  have  studied  them  in  the  field. 

a  Phillips,  W.  B.,  A  preliminary  report  on  a  part  of  the  lower  gold  belt  of  Alabama:  Bull.  Geol.  Surrey 
Alabama  No.  3, 1892. 

b  Brewer,  W.  M.,  Smith,  E.  A.,  Hawes,  G.  W.,  Clements,  J.  M.,  and  Brooks,  A.  H.,  A  preUminary  report 
on  the  upper  gold  belt  of  Alabama,  with  supplementary  notes  on  the  most  Important  varieties  of  metamor- 
phlo  or  crystalline  rocks  of  Alabama:  Bull.  Qeol.  Survey  Alabama  No.  5, 1896. 

«McCaskey,  H.  D.,  Notes  on  some  gold  deposits  of  Alabama:  Bull.  U.  8.  Oeol.  Survey  No.  840,  1908. 
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The  rocks  of  this  area  include  the  Ocoee  group  (consistinjg  of  meta- 
morphic  rocks,  chiefly  slates  and  sandstones),  of  Cambrian  age;  a 
smaller  area  of  later  slates,  probably  Devonian  or  early  Carboniferous, 
lying  along  the  northwestern  border  of  Clay  County;  gneisses  and 
schists,  probably  pre-Cambrian;  and  intrusive  granites  and  green- 
stones. Three  fairly  well  defined  belts  of  ^'Tafladega"  slate,  pro- 
visionally correlated  with  the  Ocoee,  strike  northeast  t&ough  this  area 
and  dip  rather  steeply  to  the  southeast.  Within  these  belts  and  alon^ 
their  borders  with  tne  granites  and  gneisses  occur  most  of  the  gola 
and  pyrite  deposits.  Tlie  Hog  Moim tain  fissure  veins,  however,  are 
in  CTanite,  ana  some  of  the  lenticular  veins  are  in  gneiss. 

During  1908  the  Hog  Mountain  mines  of  the  Hiflabee  Mining  Com- 
pany were  worked,  and  exhaustive  metalluigical  experiments,  with 
the  view  to  ascertaining  the  most  satisfactory  process  for  treatment 
of  the  ores,  were  continued;  and  development  and  experimentation 
with  the  ores  of  Gold  Ridge  were  also  carried  on.  The  pyrite  mines 
of  Pyriton  were  closed  throughout  the  year,  and  there  was  but  little 
placer  working  at  Chulafinnee,  Arbacoochee,  or  Clear  Creek. 

From  Clay  County  the  Southern  Sulphur  Ore  Company,  operating 
the  pyrite  mines  at  Pyriton,  reported  no  production  for  1908.  The 
ores  from  these  mines  are  sold  to  sulphuric-acid  and  fertilizer  plants, 
and  there  has  been  some  production,  as  by-products^  of  copper, 
silver,  and  gold  from  them  in  the  past.  From  ores  nuned  in  1907 
there  was  copper  recovered,  some  of  which  was  reported  by  the 
smelters  for  1908.  The  shaft  is  350  feet  deep.  The  ore  from  the 
mines  is  treated  in  jigs  and  shipped  as  concentrates.  In  Cleburne 
County  there  was  a  small  production  of  placer  gold  from  Arbacoochee 
and  Clear  Creek.  The  dredge  built  to  operate  on  this  stream  has  not 
been  active  for  several  years,  and  the  sluicing  experiments  made  in 
1906  and  1907  have  been  nroductive  of  but  little  gold.  In  Randolph 
Coimty  the  Gold  Ridge  Mining  Company  carried  on  development 
work  at  Gk)ld  Ridge,  in  the  nortneastem  part  of  the  county,  near  the 
Greorgia  line,  and  produced  a  smaU  quantityof  gold  from  the  opera- 
tion of  their  20-stamp  amalgamation  mill.  There  is  a  60-foot  vertical 
and  a  110-foot  incline  shaft,  and  there  are  about  250  feet  of  drifts  and 
crosscuts.  Development  work  at  the  mine  began  in  May,  1908,  and 
the  erection  of  the  mill  was  b^un  in  September,  being  nearly  com- 
pleted by  the  end  of  the  year.  Toward  the  end  of  the  year  the  cyanide 
process  was  decided  upon  for  saving  that  portion  of  the  gold  lost  in 
amalgamation,  and  a  plant  accordmg  to  the  Imlay  rapid  cyanide 
process  has  been  contracted  for.  The  ores  are  gold-bearing  siliceous 
and  oxidized  pyrite  ores,  partly  free  milling  above  water  level,  and 
will  probably  oecome  sulphides  in  depth.  La  Tallapoosa  County  the 
Hog  Mountain  mines  of  the  Hillabee  Mining  Company,  near  i  ates, 
furnished  the  greater  part  of  the  gold  production  of  the  otate,  as  they 
have  done  for  several  years  past.  The  general  geological  relations 
and  the  ore  deposits  were  bnefly  described  in  a  Survey  paper  pub- 
lished in  1908.*  The  vertical  shaft  was  118  feet  deep,  and  crosscuts 
amoimted  to  300  feet,  in  1908.  The  ore  is  treated  m  a  75-ton  dry 
crushing  mill  and  cyanide  plantj  for  which  a  200-horsepower  water- 
power  plant  has  recently  been  installed.  The  gold  ores  are  partly 
m  the  oxidiaBd  zone,  but  mainly  below,  and  the  management  has 
been  conducting  a  long  series  of  very  thorough  tests  of  methods  for 

•MoCadwy,  H.  D.,  Notes  on  some  gold  deposits  of  Alabama:  Bull.  U.  8.  Oeol.  Surrey  No.  840, 1006,  pfs 
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t  practicable  extraction  of  gold  from  them,  A  recent 
ir"  by  T,  H*  Aid  rich,  jr.,  president  and  general  man- 
ibee  Gold  Mining  Company,  is  the  source  from  which 
tes  are  taken : 

e  of  the  oxidissed  zone  16  approximately  one-third  free 
o-thirda  combined  in  some  unknowTi  way.  Stamp 
eots  have  all  failed ,  as  illustrated  by  a  trial  run  of  10 
n  which  the  platen  caught  $L50,  the  concentrates  con- 
le  tailing  $4,  and  the  slime-a  84.  Chlorination  ako 
e  the  desired  results.  A  variation  of  the  cyanide  proc- 
>f  dry  crushing  to  pass  the  ore  through  |-inch  by  4- 
dteniate  leachjng  and  draining,  finally  gave  a  90*  per 
in  a  shoiter  time  and  with  a  lower  consumption  of 
1  than  by  the  usual  process.  This  treatment  of  the 
>i  au  3  ore,  winch  averages  about  $4  to  the  ton  in  gold,  has 
c^iHciebi.  niiu  cL^onon,  Lc^.     The  main  ore  supply  of 

ines,  however,  is  the  '  m^  >und  below  the  oxidized  zone. 

_    [jn tains  gold  locked  up  bination  insoluble  in  cyaoide  ' 

suiut-^ns  and  not  yet  fully  und  ,       a  a  tough,  bluish-white quarta 

gaJigue,  The  general  average  vtuu  the  ore  is  about  $4  to  the  ton 
in  gold.  Treatment  of  this  ore  b}  ?  cyanide  process  used  for  the 
**red^^  ore  yielded  an  extraction  of  uut  50  per  cent  of  the  gold;  and 
grinding  to  200  mesh  and  agitation  yielded' but  75  per  cent,  mth  & 
considerable  loss  of  cyanide  from  the  reducing  agents  in  the  ore. 
Next  was  tried  the  experiment  of  heating  in  a  revolving  Idln  to  300** 
F.,  after  dry  crushing  to  J-inch  by  ^-inch  screen  and  before  leaching 
by  cyanide  solution.  The  eilect  of  this  heating  was  the  niicroseopic 
disruption  of  the  ore,  probably  from  expansion  and  bursting  of  m- 
cluded  gases  and  water  in  the  quartz,  and  increased  porosity  was 
obtained*  The  treatment  was  cheapo  but  the  extraction  still  re- 
mained at  only  75  per  cent  of  the  gold  in  the  ore.  Fiiie  grinding 
again,  with  agitation  in  hot  cyanide  solution  carrying  6  pounds^ 
magnesia  per  ton,  gave  a  90  per  cent  extracticm  but  unsatisfactory 
precipitation  of  the  gold  in  the  zinc  boxes.  Cyanidation  of  the 
blue''  ores  will  probably  finally  give  wajr  to  a  new  procefis  from 
which  good  results  have  so  far  b^n  obtained  in  trial  runs.  The 
treatment  is  a  complex  amalgamation  process  by  which  the  ore  is 
ground  in  a  5-foot  by  22-foot  tube  mill  together  with  copper  sulphate, 
salt,  iron,  and  mercury.  The  mercury  is  readily  floured  m  this  opera- 
tion, but  is  cleansed  after  leaving  the  tube  null  and  before  passing 
finally  over  plates.  The  extraction  expected  is  over  90  per  cent,  and 
the  process  is  said  to  be  considerably  cheaper  in  operation  than  any , 
cyanide  treatment  yet  tried. 

6BOR6IA. 

Mine  production  of  gold  and  9ilver  in  Georgia  in  1907  and  1908,  in  fine  ounee$. 


Year. 

Gold. 

SUver. 

ToteL 

Quantity. 

Valoe. 

Quantity. 

Valoa. 

1907 

8. 136.09 
2,719.01 

164,806 
£6,a07 

864 

200 

1670 
106 

666,178 
66,816 

ig06 

Inoreaae  (4-)  or  decreane  (— ) 

~4ie.08 

-8,601 

-664 

-464 

-9,066 

a  Aldrloh,  T.  H.,  Jr.,  The  treatment  of  the  fold  one  of  Hog  Mountain,  Alabama'  Tiana.  Am.  laat.  Mln. 
Eng.,  yol.  30, 1000,  pp.  67»-688. 
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Durmg  1908  the  production  of  gold  in  Georgia  was  2,719.01  fine 
ounces,  valued  at  $56,207,  and  the  production  of  silver  200  fine 
ounces,  valued  at  $106,  the  total  value  of  the  precious  metal  output 
for  the  year  being  therefore  $56,313.  By  comparison  with  the  cor- 
responding figures  for  1907  a  decrease  is  noted  of  416.08  fine  ounces 
in  quantity  and  of  $8,601  in  value  of  gold,  and  of  664  fine  ounces  in 
quantity  and  of  $464  in  value  of  silver.  There  was  no  production  of 
copper  or  lead  in  Georgia  in  1908,  the  only  mine  yielding  these  metals 
having  been  continuously  closed  down  throughout  the  year.  TThe 
production  of  gold  from  placers  in  1908  was  541.85  fine  ounces,  and 
of  silver  42  fine  ounces.  The  remainder  of  the  output  of  precious 
metals,  2,177.16  fine  ounces  of  ^old  and  158  fine  ounces  of  silver,  was 
all  from  siliceous  ores,  of  whicn  there  were  6,196  short  tons  mined, 
yielding  an  average  extraction  valued  at  $7.28  per  ton.  There  were 
34  mines  actively  operated  during  the  year,  of  which  22  were  placers 
and  12  were  deej)  mines.     ' 

The  Appalachian  gold  belt  crosses  the  northwestern  portion  of 
Georgia  and  includes  parts  or  all  of  Carroll,  Cherokee,  Codd,  Fannin, 
Forsyth,  Hall,  Haralson,  Lincoln,  Lumpkin,  McDuffie,  Murray, 
Towns,  Union,  White,  and  Wilkes  counties.  Within  this  broad  belt 
in  Georgia  are  several  well-defined  smaller  belts,  as  mentioned  by 
Becker  *  and  the  Georgia  State  Geological  Survey. '^ 

The  best  defined  of  these  has  been  called  the  Georgian  belt  by 
Becker  and  the  Dahlonega  belt  by  the  Georgia  Survey.  At  Acworth 
it  splits  into  two  branches,  which  extend  through  Cobb,  Paulding, 
ana  Haralson  counties  on  the  north  and  Cobb,  Paulding,  and  Carroll 
counties  on  the  south,  and  probably  include  all  three  of  the  gold  belts 
of  Alabama  farther  to  the  southwest.  To  the  northeast  from 
Acworth  the  Dahlonega  belt  is  from  2  to  8  miles  broad  and  extends 
through  Cherokee,  Forsyth,  Dawson,  Lumpkin,  White,  and  Rabun 
counties  into  North  Carolina.  The  belt  is  oroadest  between  Dahlo- 
nega and  Nacoochee  and  tapers  out  in  crossing  the  line  into  North 
Carolina.  Northwest  and  southeast  of  the  Dahlonega  belt  are  iso- 
lated elliptical  gold-bearing  areas  with  their  major  axes  striking 
northeast,  and  to  the  southeast  are  two  parallel  belts  of  less  extent, 
the  farthest  one  lying  only  20  miles  from  the  ''fall  line"  and  crossing 
McDuffie  and  Lincoln  counties  into  South  Carolina.  The  rocks  asso- 
ciated with  the  gold  deposits  of  Georgia  consist  chiefly  of  metamor- 
phosed igneous  and  sedimentary  rocks,  probably  of  pre-Cambrian 
age,  intruded  by  early  granites,  aijd  much  later,  probably  Triassic, 
diabase.  The  gold  belts  are  in  the  eastern  hills  of  the  Blue  Rid^ 
and  in  the  Piedmont  Plateau.  To  the  northwest  are  the  Paleozoic 
rocks,  including  the  beautiful  Georgia  marbles,  and  to  the  southeast 
of  the  "fall  line"  lie  the  younger  formations  of  the  Coastal  Plain. 

a  Becker,  Geo.  F.,  Reoonnaissanoe  of  the  gold  fields  of  the  southern  Appalachians:  Sixteenth  Ann.  Rept. 
U.  S.  Qeol.  Surrey,  pt.  3, 1895,  pp.  251-331. 

ft  Yeates,  W.  8.,  aod  others.  A  preliminary  report  on  a  part  of  the  gold  deposits  of  Georgia:  Bull.  Geol. 
Suryey  Georgia.  No.  4-A,  lAW. 

JoDCS,  8.  P.,  Second  report  on  the  gold  deposits  of  Georgia:  Bull.  Geol.  Survey  Georgia,  No.  19, 1909. 
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REVIEW   BY  COUNTIES. 

Mine  production  of  gold  and  silver  in  Georgia  in  1908,  by  counties,  in  fine  ounces. 


County. 

•   Oold. 

SUver. 

Quantity. 

Value. 

Quantity. 

Vahie. 

Carroll 

8.66 

1,522.70 

546.83 

103.71 

637.11 

$179 
31,477 
11,304 
2,144 
11,103 

Cherokee  and  Forsyth 

35 
70 
11 
84 

118 

37 

White 

e 

MoDuffie,  Union,  and  other  counties 

45 

2,719.01 

56,207 

200 

100 

CarroU  County, — In  Carroll  County  there  was  a  small  production 
of  placer  gold  from  near  Villarica  in  1908/ 

OheroJcee  CourUy, — The  Dahlonega  gold  belt  extends  from  south- 
west to  northeast  through  the  central  portion  of  Cherokee  County, 
southeast  of  Etowah  River  for  the  greater  part,  and  is  here  defined 
by  a  considerable  number  of  gold  and  pynte  deposits,  amoi^  the 
former  being  the  Franklin  mine,  the  largest  producer  in  the  State. 
Among  the  nonproducing  mines  in  1908  were  the  Cherokee,  Rich, 
Sixes,  and  Wilkey  mines,  and  the  Chattahoochee  iron  lead;  tne  pro- 
ducing properties  were  the  Farrar,  Franklin,  Southern  Star,  and 
Worley  mines.  The  Cherokee  mine,  in  the  southern  part  of  the 
coimty,  has  been  developed  mainly  oy  2  vertical  shafts  about  150 
feet  deep,  by  a  crosscut,  by  drifts  to  northeast  and  southwest,  and  by 
stoping  to  near  the  surface.  The  associated  rocks  are  chiefly  horn- 
blende and  mica  schists,  and  there  are  2  veins,  from  1  to  4  feet  wide, 
of  quartz  with  free  gold  and  gold-bearing  p}Tites  occurring  together. 
The  ore  is  in  shoots  pitching  to  northeast  in  veins  dipping  to  the 
southeast.  Faulting  nas  slightly  displaced  the  veins.  A  complete 
10-stamp  mill  and  cyanide  plant  in  poor  state  of  preservation  is  on 
the  property.  At  one  time  an  extensive  hydraulic  plant  was  in  use 
and  a  large  portion  of  a  hillside  was  sluiced  down  in  an  attempt  to 
work  some  of  the  disintegrated  gold-quartz  stringers  in  the  schist. 
Considerable  gold  has  been  taken  from  the  oxidized  zone  of  the 
Cherokee  mine,  but  of  later  years  apparently  at  prohibitive  expense, 
owing  to  high  cost  of  fuel.  The  property  nas  not  been  worked  for 
several  years.  The  Rich  copper  mine,  near  Canton,  has  been  de- 
veloped by  an  adit,  3  vertical  and  inclined  shafts  from  100  to  300 
feet  deep,  and  stopes.  The  ore  is  iron  and  copper  p^Tites  and  zinc 
sulphide,  carrying  small  quantities  of  gold  and  silver,  in  a  quartz 
gangue.  Like  most  of  the  other  deposits  of  the  Dahlonega  belt,  the 
Rich  mine  is  on  or  near  the  contact  between  hornblende  schists  and 
light-colored  gneisses  and  mica  scliists.  At  one  time  considerable 
copper  ore  was  shipped  from  this  mine,  but  it  has  been  idle  for  many 
years.  The  Sixes  mine,  in  the  southwestern  part  of  the  county,  is  also 
on  the  contact  between  hornblende  schist  and  gneiss.  The  veins  are 
apparently  a  series  of  stringers  of  quartz  lying  in  a  3-foot  gamet- 
chlorite  schist  zone  between  the  hornblende  schist  below  and  a 
granite  gneiss  above.  The  ore  is  free  gold  and  gold-bearing  iron  and 
copper  pyrites.  The  Sutalee  shaft  was  sunk  100  feet  through  granite 
gneiss,  where  it  cut  the  contact  zone  in  which  some  mining  was  done. 
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There  is  another  shaft  to  the  northeast  85  feet  on  an  incline,  in  which 
(juartz  lenses  7  feet  wide  were  cut.  In  Owl  Hollow  and  Bell  Hollow, 
just  below  the  hornblende  granite  schist  contact  near  by,  a  large 
amount  of  placer  gold  was  washed  out  in  early  days.  There  is  a  10- 
stamp  mill  with  Wilfley  concentrators  on  the  property.  The  Sixes 
mine  nas  been  idle  for  a  number  of  years.  The  WUKey  or  Blake  mine 
is  a  pyrite  deposit  in  the  northeast  portion  of  the  coimty,  near  the 
Franklin  mine.  The  ore  body  is  a  strong  shoot  from  2^  to  8  feet  wide 
dipping  to  the  southeast  ana  pitching  northeast.  The  walls  are  of 
hornblende  and  mica  schists.  The  mine  has  been  developed  by  a 
2-compartment  inclined  shaft  on  the  pitch  of  the  ore  shoot,  oy  a  ver- 
tical snaft,  and  by  drifts  and  stopes.  The  ore  body  is  marked  by 
strong  gossan  croppings,  and  below  is  almost  solid  crystalline  pyrite. 
The  output  is  shipped  to  sulphuric  acid  and  fertilizer  plants.  Owing 
chiefly  k>  market  conditions  there  was  no  production  from  this  mine 
in  1908.  The  "^eat  Chattahoochee  iron  lead"  is  a  remarkably  well- 
defined  outcropping  from  8  to  20  feet  wide,  extending  for  several  miles 
on  the  north  side  of  the  Etowah,  about  midway  between  Hickorv  Log 
Mountain  and  the  river,  and  roughly  parallel  with  the  latter  and  with 
the  strike  of  the  schistosity  of  the  country  rocks  and  of  the  gold  belt. 
It  has  been  prospected  as  an  iron-ore  deposit,  and  a  good  many  years 
ago  some  iron  ore  was  shipped  from  one  of  the  surface  prospects.  The 
ore  body  uncovered  has  the  appearance  of  a  gossan  rather  than  of  an 
original  deposit  of  brown  iron  ore,  and  may  lead  to  important  sulphide 
deposits  in  depth.  A  continuation  along  its  present  outcrop  would 
probably  strike  the  Wilkey  and  Franklin  pyrite  deposits  to  the  north- 
east. The  Farrar  mine,  about  3  miles  to  the  southwest  of  the  Rich 
copper  mine,  produced  a  small  amount  of  gold  in  1908  from  a  mill- 
run  test  of  ore  from  a  quartz  vein  said  by  Jones  *  to  be  in  mica  schists. 
The  Franklin  mine  at  Creighton,  in  the  northeastern  part  of  the 
county,  was  operated  throughout  the  year.  This  famous  old  mine 
has  been  an  important  producer  of  gold  since  1840,  and  now  ranks 
third  among  Appalachian  mines  in  order  of  production  of  gold.  The 
principal  work  done  in  1908  was  in  shaft  No.  3^,  which  was  deepened 
350  feet  and  from  which  considerable  drifting,  crosscutting,  and 
stoping  were  done.  The  oldest  and  deepest  workings  of  this  mine,  in 
shwts  Nos.  1  and  2,  were  flooded  in  the  latter  part  of  1907,  when 
Etowah  River  broke  into  the  mine.  It  had  been  planned  to  make  an 
increased  production  in  1908  from  ore  bodies  unstoped  when  work 
had  last  been  done  here.  The  old  woi:kings  extended  to  a  vertical 
depth  of  600  feet,  or  1,000  feet  down  the  pitch  of  the  ore  shoots. 
Shaft  No.  3  is  now  325  feet  deep;  shaft  No.  3^,  525  feet;  and  shaft 
No.  4,  876  feet — all  on  the  pitch  of  the  ore  shoots.  There  are  several 
weU-defined  veins  on  this  property,  of  which  the  McDonald  and  the 
Franklin  are  the  best  known.  Two  parallel  diabase  dikes,  one  of 
them  a  mere  ribbon,  cut  across  the  ore  body  in  shaft  No.  3^,  but 
neither  displaced  nor  enriched  the  ore.  The  gold  occurs  free  and  with 
sulphides  in  white  quartz  gangue,  and  the  deposits  are  in  linked  shoots 
set  off  en  fichelon,  as  if  by  slight  step  faulting  or  folding  of  the  rocks 
before  deposition  was  completed.  This  structure  of  the  workable 
deposits  was  undoubtedl jr  the  cause  of  some  confusion  in  early  mining. 
The  ore  is  associated  chiefly  with  micaceous  schists.     Immediately 

a  Jones,  8.  P.,  op.  cit.,  p.  155. 
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of  these  are  granite  gneisses  over  a  considerable  area, 
the  mine^  is  now  treated  in  a  1 0-stamp  amals^amatiug 
vanners,  the  concentrates  being  roasted  and  chlorin- 
am  across  the  Etowah,  just  above  the  mill,  has  fur- 
ised  supply  of  water  power,  and  mining  and  milling 
—  ely  loWf  notwithstanding  the  lone  serv^ice  of  the  mill 
Dpair-  To  the  southwest  of  the  gold  veins  and  parallel 
3  deposits  of  pyrite  have  been  prospected,  but  there 
ion  in  1908,  There  have  been  frequent  references  to 
ne  in  recent  j^ears,^ 

.  Star  mine,  in  the  southwestern  part  of  the  county, 

3  only  in  1908.    A  series  of  four  paralleL  veins,  about 

I  strikme  N,  35^  E.  with  the  sehistosity,  and  dipping 

(         J.     5*^  E.,  nave  been  prospected.     The  upper  one  con* 

_ gold  in  quartz  lenses  W!°°  ^^^t^Lo^  xnany  years  ago,  producing 

eome  good  free-milling  ore  6r^  iter  level,  wliere  tne  pyritic 

ore  was  found  unprofitahle.  '  veins  contain  some  narrow 

quartz  lenses  carrying  pyrite ^  l  ^t  chiefly  of  narrow  bands  of 

pure  pyrite  conformable  with  listosity  of  the  rocks.     The 

plant,  originally  designed  for  i  w  raction  of  gold,  includes  a 
Huntington  mill  and  3  tables.  e  ^concentrates  are  almost  pure 

pyrite  and  are  shipped  to  a  fertiiiaKf  plant  in  Atlanta.  There  was 
no  production  of  gold  in  1908,  The  Worley  mine  is  in  the  south* 
eastern  portion  of  Cherokee  County  along  the  boundary  between  the 
hornblende  schists  and  a  considerable  area  of  granite  and  granite 
gneiss,  apparently  inti-usivCj  lying  southeast  of  the  Dahlonega  gold 
belt  and  extending  to  the  northeast  near  Creighton.  The  veins  are 
fissure  fillings  in  gneissoid  granite  near  the  contact  with  the  horn- 
blende schists.  Their  form  is  that  of  lenses,  one  system  of  which 
strikes  to  the  northwest  and  dips  northeast,  the  other  system  striking 
nearlv  east  and  dippiog  a  little  east  of  south.  The  vems  are  from  1 
to  6  feet  thick  and!^  consist  mainly  of  quartz  carrying  gold  and  pyrite. 
For  60  feet  the  ores  are  oxidized  and  free  milling.  Selow  this  they 
are  refractory  sulphides.  The  deepest  shaft  is  down  165  feet,  and 
from  this  2  levels  nave  been  driven  in  ore.  A  l-stamp  mill  has  been 
run  for  prospecting  purposes,  and  in  1908  a  small  production  of  gold 
was  reportea.  In  tms,  as  in  all  the  mines  noted  in  Cherobse  County, 
the  fii^t  production  was  from  surface  workings,  chiefly  of  placer 
ground. 

Cohhy  Dawson,  arid  Fannin  counties. — There  was  no  production 
from  Cobb,  Dawson,  and  Fannin  counties  in  1908. 

Forsythe  and  other  counties. — In  Forsythe  Cotmty  there  was  a 
small  placer  production,  but  there  was  no  output  reported  for  the 
year  from  Gulman,  Greene,  Hall,  Haralson,  or  Lincoln  coimties. 
In  the  last  county  the  Seminole  mine,  which  has  produced  gold,  silver, 
copper,  and  lead,  and  has  been  described  by  Watson,*  was  closed 
down  during  the  entire  year. 

a  Becker,  Geo.  F.,  op.  dt.,  pp.  47-40. 

Nitze,  U.  B.  C,  and  Wilkens,  H.  A.  J..  The  present  condition  of  gold  mining  in  the  SootlMni  AppalaGfalan 
states:  Trans.  Am.  Inst.  Min.  Enc.,  vol.  25, 1806.  pp.  757-782. 

Yeates,  W.  S.,  and  others,  op.  <at.,  pp.  17&-182. 

McCaskey,  H.  D.,  Mineral  Resouroes  U.  S.  for  1007.  pt.  1. 1008.  p.  550. 

Jones.  8.  P^  op.  dt.,  pp.  160-166. 

5  Watson.  Thos.  L.,  The  Seminole  copper  deposit  of  Georgia:  Bull.  U.  8.  GeoL  Surr^f  Na  Sa8»  ttOi 
pp.  182-186. 
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Lumpkin  County. — In  Lumpkin  County  there  were,  as  usual,  a 
considerable  number  of  small  placer  operations  in  the  decomposed 
rock  in  place  and  in  the  gravels  in  the  vicinity  of  Auraria  and  of 
Dahlonega.  There  has  been  but  little  deep  mining  in  Dahlonega  for 
several  years,  the  Singleton  mine,  leased  by  WiUiam  Campbell  from 
the  Standard  Gold  Mining  Company,  being  the  only  producer  of 
importance.  In  Auraria  the  old  Betz  mine  (also  known  as  the 
Etowah  or  Piedmont  mine),  was  actively  developed  by  the  Piedmont 
Mining  and  Milling  Company  by  open  cuts  and  by  inclines,  the 
deepest  of  which  is  now  440  feet  on  the  incline.  The  plant  consists 
of  ten  450-pound  stamps,  four  5-foot  Huntingdon  mills,  and  2 
Wilfley  tables,  aU  operated  by  electricity  generated  by  water  power. 
Active  work  began  in  May  and  there  was  an  important  promiction 
reported  at  the  close  of  the  year.  The  Battle  Branch  mine  was  oper- 
ated but  a  short  time  and  the  production  was  small.  On  Chestatee 
River,  southeast  of  Dahlonega,  the  Dahlonega  Gold  Mining  and  Mill- 
ing Company  made  the  most  important  production  of  the  county  for 
1908,  operating  the  Briar  Patch  placer  and  the  Calhoun  mine.  This 
company  has  tHeen  doing  active  aevelopment  for  several  years,  work- 
ing a  small  dredge  on  the  river,  and  prospecting  and  developing  sev- 
eral veins.  There  are  several  good  references  to  the  Dahlonega  dis- 
trict.« 

McDuMe  County. — In  McDuflBe  County  the  old  Hamilton  mine, 
first  worked  in  1828  and  operated  as  a  surface  mine  successfully  until 
the  civil  war,  has  had  some  prospecting  work  done  upon  it,  but  there 
was  no  production  from  it  in  1908.  There  is  some  ore  on  the  dump 
awaiting  further  development  of  the  property.  The  vertical  shaft  is 
200  feet  deep.  The  Columbia  mme  was  also  idle.  The  incline  shaft 
of  this  mine  is  450  feet  deep  and  there  are  about  2,000  feet  of  drifts. 
The  plant  includes  a  10-stamp  mill.  The  Parks  mine  was  an  impor- 
tant producer  throughout  the  year.  An  incline  shaft  was  sunk  100 
feet  and  a  drift  was  run  225  feet.  The  plant  includes  a  10-stamp 
mill.  The  ore  is  in  part  free  milling,  but  a  large  part  of  the  gold  is  in 
pyrites.  The  production  in  1908  was  from  free  gold  only,  the  con- 
centrates having  been  stored  for  future  treatment.  The  mines  of 
this  county  mentioned  above  have  been  briefly  described  by  W.  H. 
Fluker,  the  manager  of  the  most  important  of  them,**  and  by  the 
Geoma  State  Survey.*' 

OgleOiorpe  and  otner  counties. — In  Oglethorpe,  Paulding,  Rabum, 
and  Towns  counties  there  was  no  production  reported  for  1908. 

Union  County. — In  Union  County  there  was  a  very  small  produc- 
tion from  the  (jumlog  mine,  but  the  Coosa  Creek  and  Legal  Tender 
mines  were  not  worked. 

White  County. — In  White  County  the  Blow  dredge  that  has  pro- 
duced considerable  gold  near  Nacoochee  in  previous  years  was  idle  in 
1908.     The  Henderson,  Hamby  &  Reynolas,  and  Nacoochee  placer 

•  Becker,  Geo.  F.,  op.  cit.,  pp.  50-53. 

NItie.  H.  B.  C.  and  Wllkens.  H.  A.  J.,  op.  cit.,  pp.  721-722,  741-757. 

Yeates,  W.  S..  and  others,  op.  cit,  pp.  265-526. 

Eckel.  E.  a.  Gold  and  pyrite  deposits  of  the  Dahlonega  district:  Bull.  U.  S.  Geol.  Survey  No.  213. 1903, 
pp.57-«3. 

Llndgren,  W.,  The  gold  deposits  of  Dahlonega,  Oa.:  Bull.  U.  S.  Geol.  Survey  No.  293, 1906,  pp.  119-128. 

Jones.  S.  P..  op.  cit..  pp.  173-205. 

b  Fluker,  W.  H.,  Gola  mining  in  MoDuffie  County,  Ga.:  Trans.  Am.  Inst.  Min.  Eng.,  vol.  33, 1903,  pp. 
119-125. 

« Jones,  8.  P.,  op.  cit,  pp.  81-05. 
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mines  were  also  idle  through  the  year.  The  Loud  mines,  the  most 
important  placers  of  the  county,  were  acquired  by  R.  K.  Reaves,  jr., 
from  the  Canadian-American  Loud  Mines  Company,  and  continued 
production  under  the  new  management. 

MAIITE. 

There  are  a  number  of  prospects  in  Maine  from  which  news  has  come 
from  time  to  time,  but  so  far  as  known  there  has  been  no  great  produc- 
tion from  them  in  recent  years  of  the  metals  discussed  in  this  report. 
Sandy  River,  in  Franklin  County,  has  been  credited  by  newspapers 
with  the  production  of  considerable  placer  gold.  In  Hancock  County, 
on  the  coast,  are  the  old  Blue  Hill,**  Deer  Isle,  and  SuUivan  mines. 
The  first  has  produced  considerable  copper  in  the  past;  the  second  has 
recently  shipped  zinc  ore;  and  the  third  contains,  according  to  Kemp- 
ton,^  rich  silver-gold  ore,  associated  with  copper  and  lead  sulphides. 

The  Sullivan  mine  is  described  by  Kempton  as  lying  near  the  con- 
tact of  pre-Cambrian  slates  and  intrusive  granite — geologic  relations 
common  in  Appalachian  deposits.  In  Oxford  County  the  Houghton 
mine  is  reported  as  a  gold  prospect,  and  preparations  are  said  to  have 
been  made  at  Rumford  Falls  to  treat  gold  gravels  reported  in  the  bed 
of  Swift  River.  In  Somerset  County,  near  the  town  of  Solon,  the 
Robinson  silver-lead-zinc  prospect  is  equipped  with  a  newly  erected 
concentration  plant.*' 

From  Washmgton  Countv  the  Millbridge  Mining  Company,  suc- 
cessors to  the  Cherryfield  Mining  Company,  reported  no  production 
from  the  Cherryfield  mine  in  1908.  Tne  old  workings  were  cleaned 
out,  however,  on  the  100-foot  and  200-foot  levels,  and  preparations 
were  made  for  the  remodeling  of  the  concentratingplant.  The  ores 
are  zinc  and  silver  sulphides.  In  this  county,  at  West  Pembroke,  is 
another  prospect,  showing  low-grade  conper-lead-zinc  sulphides.** 
In  this  county  also,  near  Gouldsboro,  is  a  silver  prospect,  under  bond 
to  the  ^[illbridge  Mining  Companv,  upon  whicn  development  work 
was  done  in  1908.  The  Lubec  mine,  near  Eastport,  whose  ores  are 
lead-silver  sulphides,  and  which  is  equipped  with  a  large  mill,  was  idle 
during  the  year. 

MARYLAND.^ 

In  Marvland  three  copper-bearing  belts  have  been  distinguished  by 
the  Marv^land  Geological  Survey  ^  and  by  Weed  ^  and  a  gold-bearinj: 
district  has  been  described  by  P^mmons'^  and  by  W^eed*  and  mentioned 
by  the  Maryland  Survey.-^  Of  the  copper  belts  the  most  we.storn 
extends  from  New  London,  Frederick  Coimty,  through  Liberty  to 
Union  Brid<2:e,  Carroll  County;  the  second  from  Sykesville  to  Finks- 
burg,  both  in  Carroll  County;  and  the  third  lies  in  the  Bare  Hills  near 

rt  Smith.  G.  O.,  Bastin,  E.  S..  and  Brown.  C.  W..  Ponolxscot  Bav  folio  (No.  149).  Geol.  Atlas  l'.  S.  Geol. 
Survey.  1W7.  p.  \\\. 

b  Ketnpton.  C.  W..  Sketches  of  the  new  mining  <lislriot  at  Sullivan.  Me.:  Tnms.  Am.  Inst-  Min.  Eng., 
vol.  7.  1S7«>,  i)p.  :M9-.r>(). 

<•  Mining  World,  vol.  '2S.  Correspondence  from  Concord.  Me..  April  11.  lOOS.  p.  CM. 

(tSmith.Cr.  ()..  Note  on  a  mineral  prosi>ect  in  Maine:  Bull.  C  S.  (Jeol.  .'Purvey  No.  31.*).  1907.  pp.  llS-119. 

'In  the  caTiv;i.ss  for  furures  of  production  the  cooperation  of  the  Maryland  (leological  Sufvey  is  herelty 
acknowledged  l«y  the  I'nited  States  (Jeological  Survey. 

/Clark.  W.  B.,  and  Matthews,  E.  B.,  Marvland  mineral  industrie.s:  Marvland  Geol.  and  Eoon.  Survev. 
spec,  pul).,  vol.  8.  T)t.  2.  lOOS.  pp.  151-ir»2. 

^  Weed,  W.  II..  The  copper  mines  of  the  world.  Hill  Pub.  Co..  New  York.  1007.  pp.  2«7-2fi8. 

h  Emmons.  S.  F.,  Notes  on  the  gold  deposits  of  Montfjomerv  Countv.  Md.:  Trans.  Am.  Inst.  Min.  Eng.. 
vol.  18.  pp.  ;i91-412. 

<WeiHl,  W.  II..  Notes  on  the  gold  veins  near  Great  Falls,  Mandand.:  Bull.  V.  S.  GeoL  Survey  No. 
260.  19a').  pp.  128-131. 

> Clark,  V.'.  B..  and  Matthews.  E.  B.,  op.  cit..  pp.  l.'.0-i:.l. 
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Baltimore.  The  ore  deposits  in  the  first  lie  along  the  contact  of 
metamorphic  limestones,  slates,  and  i^eous  rocks,  and  those  to  the 
east  are  said  to  be  entirely  in  crystallme  schists.  The  surface  ore  is 
often  malachite,  but  in  the  shallow  depths  to  which  the  workings  ffo 
bomite  and  small  quantities  of  chalcopyrite  are  found.  The  gold 
deposits  are  quartz  fillings  of  fissures  in  the  crystalline  schists  near 
Great  Falls,  and  the  gold  is  found  free  and  with  pyrites.  The  ore 
shoots  are  quite  irregular  in  distribution,  and  although  some  have 
been  rich,  mming  has  so  far  been  chiefly  of  an  exploratory  kind. 

There  was  no  production  of  copper,  silver,  or  gold  from  Maryland 
in  1908.  The  Lioerty  mine,  near  Union  Bridge,  was  closed  through- 
out the  year.  From  the  concentrates  shipped  from  this  mine  in  1907 
however,  some  copper,  taken  account  of  in  the  report  on  the  mine  pro- 
duction in  the  Eastern  States  for  that  year,  was  produced  by  the 
smelters  in  1908.  During  the  year  the  New  London  copper  mine 
near  the  town  of  that  name  and  owned  by  the  Linganore  Copper 
Company,  of  Frederick,  was  cleaned  out  and  some  ore  was  nand 
sorted  and  stored  for  shipment.  The  deposit  is  of  bomite  and  chal- 
cocite  in  dolomite  gangue  near  the  contact  of  epidote  schist  and  dolo- 
mite. The  ore  can  apparently  be  readily  concentrated,  and  prepara- 
tions were  made  in  1908  for  the  development  of  the  mine  and  the 
erection  of  a  concentrating  mill.  The  Anderson  and  the  Maryland 
gold  prospects  near  Great  Falls  were  both  idle  in  1908.  There  was 
some  experimenting  with  new  machinery  for  treating  ores  of  the 
former.  The  latter  mine  is  opened  by  2  shafts  155  and  210  feet 
deep  and  is  equipped  with  a  10-stamp  inill. 

MASSACHUSETTS. 

In  Massachusetts  there  are  some  old  lead-silver  and  lead-zinc 
prospects  in  Essex  and  Hampshire  counties  and  some  pyrite  mines 
m  Franklin  County.  From  trie  latter  only  was  there  production  in 
1908,  the  output  bein^  a  small  quantity  of  copper  incidental  to  the 
production  of  iron  pyrites. 

In  f^ssex  County,  near  Newburvport,  are  the  old  lead-silver  mines 
operated  in  a  small  way  in  colonial  times,  but  chiefly  by  the  Merrimac 
and  Lawrence  mining  companies  from  1874  until  1880,  when  they 
produced  a  considerable  output  of  rich  argentiferous  galena.**  The 
veins  jire  said  to  lie  near  the  lines  of  contact  of  limestone  and  crystal- 
line schists  on  the  one  hand  and  of  granite  and  diorite  on  the  other.  ^ 
The  ore  minerals  were  hmonite,  siderite,  malachite,  azurite,  galena, 
tetrahedrite,  sphalerite,  and  pyrites,  carrying  gold  and  silver,  and 
the  gangue  was  principally  quartz.  Of  late  years  some  efl'orts  were 
made  to  renew  operations  at  the  Merrimac  mines,  but  since  the 
recent  industrial  depression  nothing  seems  to  have  been  done.  In 
Franklin  County  near  Rowe,  are  the  Davis  and  Davenport  pyrite 
mines  whose  ores  contain  small  quantities  of  copper  occurrmg  in 
chalcopyrite  and  cupriferous  pyrite.  The  Davis  mme,  described  by 
Rutleoge^  in  detail,  and  elsewhere  in  Survey  reports  by  Phalen,  ^  is 
an  important  producer  of  pyrites.     The  Davenport  mine,  operated 

aHovey,  HoiBoe  C.  The  lead  and  silver  mines  of  Newbury;  Sci.  Am.  Suppl..  1901,  p.  21,  284. 

kClapp,  C  H^and  Ball.  W.  O.,  The  lead-silver  deposits  at  Newburyport.  Mass.,  and  their  accompanying 
oootact  lOMi;  Boon.  Qeology,  vo.  4, 1909,  pp.  230-2:^0. 

cRutledie,  J.  J.,  Davis  pyrites  mine,  Massachusetts;  Eng.  and  Min.  Jour.,  vol.  82,  1906,  pp.  67S-676, 
734-737, 77»-774. 

'FludflO,  W.  0.,  ThB  production  of  sulphur  and  pyrite  in  1908;  Mineral  Resources  U.  S.  for  1908.  V.  S. 
Q«qL  Simrqr.  1900. 
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by  the  New  England  Mining  Company,  is  equipped  with  a  30-ton 
furnace  and  produced  in  1908  a  small  output  of  copper  in  the  form 
of  matte. 

In  Hampshire  County  near  Northampton  are  a  number  of  lead- 
zinc  prospects  that  have  long  been  idle.  They  were  described  many 
years  ago  by  Silliman  **  and  Nash.**  The  veins  are  in  granite  intru- 
sive in  crystalline  schists  and  are  chiefljr  banded  fissure  veins.  The 
ores  are  mainly  galena  and  sphalerite,  with  occasionally  chalcopyrite 
or  cupriferous  pyrite;  the  gangue  is  most  often  quartz,  altnough 
barite  and  calcite  are  also  found.  The  metalliferous  veins  appear, 
from  the  early  descriptions,  to  cut  the  overlying  metamorphic  schists 
in  some  cases.  The  pegmatite  veins  and  granite  contain  beryls  and 
precious  garnets. 

NEW  HAMPSHIRE. 

In  Carroll,  Coos,  Grafton,  Merrimack^  and  Sullivan  counties  in 
New  Hampshire  are  a  number  of  old  mmes  that  have  mainly  pro- 
duced copper,  lead,  and  zinc  from  sulphide  ores  at  various  times, 
and  there  nave  also  been  some  gold  prospects;  but  the  only  mine 
active  in  1908  was  that  at  West  Milan,  in  Coos  County^  from  which 
there  was  an  important  output  of  copper.  Much  detailed  informa- 
tion concerning  early  prospecting  ana  mining  in  this  State  is  given 
by  Hitchcock,*'  and  his  mention  of  the  frequent  occurrence  of  small 
quantities  of  gold  in  conglomerate  near  tandoff,  Lisbon,  Lyman, 
and  North  Haverhill  in  Grafton  County  is  especially  interesting. 
The  ore  deposits  appear  to  be  similar  in  most  respects  to  those  of  the 
southern  Appalachians,  in  that  they  are  in  lenticular  fissure  fillings 
in  the  ancient  crystalline  and  associated  granitic  rocks.  The  aurifer- 
ous conf]:lomcrate  of  Hitchcock  also  suggests  certain  characteristics 
of  the  Devils  Backbone  of  Alabama,  described  by  Phillips  as  a  gold- 
bearing  sandstone.^  Although  there  has  been  production,  tempo- 
rarily promising  in  some  instances,  of  gold,  silver,  copper,  lead,  and 
zinc,  mining  and  metallurgy  have  been  but  little  developed  in  New 
Hampshire,  and  the  value  of  many  of  the  numerous  prospects  remains 
uncertain.  It  is  probable  that  the  limited  extent  of  tne  ore  shoots 
has  proved  most  of  the  properties  to  be  unprofitable;  but  as  mining 
has  gone  to  little  depth  and  as  many  mines  could  not  be  made  to  pay 
because  of  unsatisfactory  methods  employed,  it  is  also  possible  tliat 
in  New  Hampshire,  as  elsewhere  in  the  Appalachians,  some  profitable 
mining  may  still  be  looked  for. 

In  Carroll  County  the  principal  ore  deposits  known  are  the  **silver 
mine*'  near  Ossipee,  in  which  the  ores  are  galena,  blende,  and  iron 
and  coy)per  pyrites  in  a  c|uartz  gangue  in  granite  gneiss;  and  the 
Madison  silver-lcad-zinc  mine,descril)ed  by  Hitchcock  as  in  quartzite,* 
which  at  one  time  had  a  considerable  production. 

In  Coos  County  alluvial  gold  has  been  found  in  small  quantities 
along  Indian  Stream,  near  the  Quebec  lino.  Near  Shelbume,  silver- 
lead-zinc  ores  with  pyrite,  occurring  in  a  quartz  gangue  in  micaceous 
schists  have  been  worked  by  different  companies  but   apparently 

a  Silliman.  Benjamin,  Particulars  relating  to  the  lead  mine  near  Northampton,  Mass.;  Am.  Min.  Jour., 
vol.  I,  1S14.  pp.  0,^-09. 

t>  Nash,  A.,  Notices  of  the  lead  mines  and  veins  of  Hampshire  Conntv.  Mass.,  and  of  the  geolopv  and 
mineralogy  of  that  region:  Am.  Jour.  Scl.,  1st  ser..  vol.  12,  1827,  pp.  238-270. 

c  Hitchcock,  C.  11.,  The  geology  of  New  Hampshire,  nt.  a,  1878,  pp.  1-4J9. 

d  Phillips,  \\\  B.,  A  preliminary  report  on  a  i)art  of  the  lower  j?ola  l>elt  of  Alabama;  Bull.  Oeol.  Survey 
Alabama  No.  3,  1892. 

«  Hitchcock,  C.  H.,  op.  cit..  pp.  <i2 -<..'.. 
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never  at  a  profit.  Near  Gorham  is  the  silver-lead-zinc-copper  mine 
of  the  Mt.  Hayes  Silver-Lead  and  Copper  Company,  with  about 
1,000  feet  of  underground  work,  whicti  produced  in  1907.  Near 
West  Milan  the  Milan  Mining  and  Milling  Company  began  important 
development  work  in  1907  and  made  several  shipments  of  copper  ore 
in  1908,  one-fourth  the  value  of  which  was  in  precious  metals,  the 
values  of  gold  and  silver  being  nearlv  equal.  A  200-ton  concen- 
trating plant,  containing  3  Dodge  crushers,  2  rolls,  5  Wilfley  tables, 
and  1  Richards  pulsator  jig  and  classifier  has  been  erectea,  and  a 
large  supplv  of  ore  was  reported  readjr  for  milling  by  the  end  of 
1908.  J.  D.  Carper,  manager  of  the  mine,  published  a  statement  * 
to  the  effect  that  a  trial  shipment  of  two  carloads  of  ore  showed  the 
following  analysis:  Copper,  8  per  cent;  gold,  0.08  ounces,  and  silver, 
4.00  ounces,  per  ton;  iron,  31.83  per  cent;  silica,  7.8  per  cent;  and 
sulphur,  38.18  per  cent.  Later  shipments  to  smelters  showed  values 
in  metallic  contents  of  $8  to  $10  per  ton.  The  ores  are  sulphides  of 
iron  and  copper  in  crystalline  schists.^ 

In  Grafton  County,  at  Woodstock,  a  deposit  of  lead-zinc  sulphides 
in  a  fissure  in  gneiss  ^  was  worked  during  all  of  1906,  but  difficulty 
was  found  in  satisfactory  ore  dressing;  and  discouragement  followed 
the  industrial  depression  of  1907.  A  shaft  was  sunk  175  feet,  and  a 
100-ton  mill  was  erected  for  producing  marketable  concentrates.  At 
Warren  a  silver-lead-zinc  deposit,  the  ores  of  which  have  proved 
difficult  in  treatment,**  has  also  recently  been  worked.  According  to 
Hitchcock,*  the  ores  are  associated  with  tremolite  and  quartz  and 
are  inclosed  in  mica  schist  lying  within  gneiss.  Copper  ores  were 
first  conspicuous  in  the  tremolite,  but  they  appear  to  have  given 
way  in  depth  to  zinc  blende  with  smaller  quantities  of  galena.  The 
ore  is  in  a  well-defined  shoot.  The  immediate  presence  of  trap  dikes 
is  noted  in  this  case  by  Hitchcock  as  in  that  of  many  other  New 
Hampshire  mines. 

Six  copper  mines  have  also  been  described  by  Hitchcock  on  Gard- 
ner Moimtain  at  Bath,  Monroe,  Lyman,  and  Littleton.^  The  rocks 
are  crystalline  schists,  and  the  ores  are  copper  carbonates  and 
chalcopyrite,  with  associated  argentiferous  ffalena,  zinc  blende,  and 
pyrrhotite  with  quartz  gangue  in  fissure  mlings.  There  seems  to 
nave  been  considerable  gold  m  some  of  the  pyrrhotite.  Cross  fissures 
have  been  noted  in  the  Paddock  mine,  one  of  them  reported  to 
be  richer  in  copper  than  the  main  vein,  and  another  said  to  contain 
silver-lead  ores.  In  some  of  these  ore  deposits,  a^ain,  copper  ores 
apparently  give  way  to  lead  and  zinc  sulphides  m  depth.  These 
mmes  have  been  idle  for  many  years. 

The  presence  of  gold  in  many  places  in  a  conglomerate  near  Lyman 
and  elsewhere  in  this  county  has  already  been  noted.  Gold  is  also 
foimd  in  notable  quantity,  according  to  Hitchcock,^  in  some  of  the 
sulphides  already  described,  but  it  has  not  yet  been  extracted  with 
profit  from  them.  The  Dodge  mine,  near  Lyman,  and  the  Lisbon 
mine,  near  the  town  of  that  name,  appear  to  have  been  in  gold- 
quartz  veins  in  clay  slates,  and  the  ore  was  free-milling  down  to 
water  level  and  changed  to  auriferous  sulphides  below.     These  veins 


»  Hitdioook,  C.  Hm  op.  cit,  pp.  47-48. 

•Letter  from  F.  W.  Hunton.  of  the  Hunton  Mining  Company,  to  J.  M.  Boutwell.  19 

< BontweU,  J,JL^  Mineral  Resources  U.  S.  for  lOOeTu.  S.  Geol.  Survey.  1907,  p.  466. 


tSMoliooclc  a  £f.,  op.  citt  pp.  48-19. 
/atBhooek.  C.  H.t  op.  cit,  pp.  8&^. 
-  C.  H..  op.  cit,  pp.  2a-27. 
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were  characterized  by  pre  shoots  pitching  to  the  northeast  ^  as  is 
common  in  Appalachian  mines.  The  ores  seem  to  have  yielded 
from  $6  to  $20  per  ton  in  free-milling  gold,  and  these  two  mines 
produced  about  $50,000  from  1868  to  1878.  The  ore  was  treated 
m  two  10-stamp  mills. 

In  Merrimack  Coimty  near  Pittsfield  is  the  old  Silverdale  mine, 
in  which  silver-lead  ores  occur  with  a  quartz  gangue  in  gneiss. 
Pyrite  and  chalcopyrite  are  found  with  the  galena.  There  was  at 
one  time  a  furnace  near  by  to  treat  the  ores  from  this  and  adjoining 
prospects,  but  the  production  was  probably  small. 

In  Sullivan  Coimty  Hitchcock  *  notes  cupriferous  pyrite,  pyrrho- 
tite,  and  chalcopyrite  ores  in  the  crystalline  schists  at  Croydon  and 
Unity  in  deposits  apparently  of  considerable  extent.  Prospecting, 
however,  has  not  fully  developed  their  value. 

NEW  JERSET.& 

In  New  Jersev  there  are  a  number  of  copper  deposits  in  the  "  Red 
Beds ''  of  the  Triassic,  usually  adiacent  to  trap  flows,  but  little  pro- 
duction has  been  derived  from  them  for  many  years.  They  have 
been  frequently  described,  more  recently  by  Weed,*  Lewis,**  Kum- 
mel,«  and  others.  Amoi^  these  are  the  Griggstown,  Arlington, 
Flemington,  Somerville,  rahaquarry,  and  New  Brunswick  mines, 
near  the  places  of  those  names.  Of  these  the^  Arlington,  or  Schuyler, 
mine  was  successfully  worked  at  various  intervals  from  colonial 
times  until  recent  years,  and  the  Griggstown  and  others  were  also 
productive  in  early  days.  In  some  cases  extensive  undeigroimd 
work  has  been  done,  as  at  the  American,  or  Somerville,  mine,  where 
the  inclined  shaft  has  been  sunk  to  a  depth  of  2,360  feet,  and  con- 
centrating and  smelting  plants  have  been  erected.  There  is  reason 
to  believe  that  impregnation  of  the  sedimentary  rocks  has  been 
extensive  and  that  large  ore  bodies  can  be  found,  but  their  low 
grade  and  the  difliculty  in  cheap  treatment  have  prevented. success 
in  recent  years.  The  ores  are  chiefly  chalcocite,  native  copper,  and 
chalcopyrite,  altered  near  the  surface  to  chrysocolla,  cupnte,  and 
malachite.  The  problem  involved  seems  to  be  the  successful  han- 
dling of  large  quantities  of  low-grade  ore  occurring  in  relatively  thin 
beds. 

The  only  production  in  New  Jersey  in  1908  with  wliich  this  report 
is  concernecl  was  that  of  zinc  by  the  New  Jersey  Zinc  Company  in 
their  mines  at  Mine  Hill,  near  Franklin  Furnace,  Sussex  County. 
The  mines  of  this  company  at  Sterling  Hill,  near  Ogdensburg,  in 
the  same  county,  were  not  operated  in  1908.  During  the  year 
56,7G4  tons  of  concentrates  were  produced,  as  smelting  ore,  and 
yielded  45,354,430  pounds  of  speUer,  valued  at  82,131,658.  This 
shows  a  production  more  than  double  that  of  1907.  In  addition 
an  important  production  was  made  of  zinc  oxide.     The  ore  minerals 

(I  IIit<'lK'()ok.  r.  II..  op.  cit..  pp.  49-r»l. 

b  In  ol'laining  fi^'iires  for  I'.MW  cooix'ration  with  the  state  geologist  of  New  Jersey  is  hereby  acknowle«lgod 
by  tho  Tnitcd  States  Geological  Survey. 

<•  Weed.  \y.  II.,  Tlio  topoer  mines  of  the  world,  New  York.  1W7,  i)p.  2CiCi-2C>7.  Copper  deposits  of  tVie 
Appahu'liian  States:  Bull.  u.  S.  (leol.  Survey  No.  2VA.  1902.  i)p.  Is2  IM.  Copper  deposits  of  N'ew  Jersev: 
Ann.  Kepi.  State  (leologist.  Geol.  Survev  New  Jersov,  l'.K);<.  The  Griggstown,  N\  J.,  chopper  dei>oo»'t: 
Bull.  U.  S.  Geoi.  Survey  No.  22.').  lyas.  pp.  187-189. 

d  Lewis,  J.  v..  Copper  deposits  in  the  New  Jersey  Tri:issic.  Eoon.  Geolog>*.  vol.  2.  1907,  pp.  242-2.')7.  The 
Newark  (Triassic)  copper  ores  of  New  Jersey:  Ann.  Rept.  State  Geologist.' Geol.  Survey  S^w  Jersey.  1906, 
pp.  \:m-U^A. 

'  Kiinuncl.  II.  B.,  Ann.  Rept.  State  Geologist.  Geol.  Sur\ey  New  Jersev.  loai,  pp.  109-Ul  (and  other 
annual  reports). 
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are  chiefly  franklinite,  willemite,  and  zincite,  associated  with  other 
silicates  of  manganese  and  zinc  in  minor  quantity,  and  with  calcite, 
rhodonite,  garnet,  pyroxene,  and  hornblende.  The  ore  is  wholly 
confined  to  the  white  pre-Cambrian  Franklin  limestone^  a  fact  well 
emphasized  by  Kummel,*  in  view  of  the  possibilitv  that  large  sums 
may  be  lost  in  fruitless  exploration  elsewnere.  Tne  geology  of  the 
deposits  has  been  recently  given  by  Spencer  ^  in  considerable  detail. 
Bnefly,  the  two  ore  bodies,  situated  aoout  2}  miles  apart,  are  in  the 
form  of  deep,  and  narrow  scoops  with  the  points  mng  southerly 
and  the  keels  rapidly  gaining  depth  to  the  north.  These  scoops  lie 
entirely  in  the  Franklm  limestone,  and  these  outcrops  show  nook- 
shapea  horizontal  traces.  The  sides  of  the  scoops,  or  troughs,  are 
of  unequal  height,  and  the  thickness  of  the  ore  Dodies  vanes  from 
10  to  30  feet  in  the  Sterling  Hill  deposit  and  from  12  to  100  feet  or 
more  in  that  of  Mine  Hill. 

The  mines  were  prospected  as  early  as  1650,*'  and  in  1774  several 
tons  of  zincite  were  shipped  to  England.  In  1838  the  first  spelter 
made  in  the  United  States  was  smelted  from  zincite  from  these  mines 
and  used  in  making  the  first  brass  set  of  standard  weights  and  meas- 
ures for  the  Government.  From  tliis  time  to  1860,  however,  the 
chief  product  was  an  oxide  of  zinc,  used  as  a  paint.  Not  until  1896, 
when  the  Wetherill  magnetic  process  was  perfected,  was  the  ore 
dressing  in  the  New  Jersey  mines  satisfactory,  although  the  metal- 
lurgicarprinciples  now  followed  are  of  much  earlier  date.  The  mines 
now  produce,  through  concentrating  mill  and  smelter,  a  high  grade  of 
spelter,'  zinc  oxide,  and  spiegeleisen.  The  Wetherill  concentrators 
yield  three  products  from  the  Aline  Hill  ores — franklinite,  ''half-and- 
half,"  and  willemite.  Of  these,  the  first  is  used  in  making  zinc  oxide 
and  leaves  a  residue  that  goes  to  the  blast  furnace  to  inake  spiegeleisen; 
the  second  is  also  used  K>r  making  zinc  white,  but  its  residue  is  too 
high  in  silica  for  the  blast  furnace;  and  the  third,  after  jigging,  fur- 
ther concentrating,  and  smelting,  yields  high-grade  spelter.  The 
zinc  deposits  and  mining  industry  have  recently  been  frequently 
described.** 

.     NORTH  CAROLINA. 

Mine  production  of  gold,  silver,  and  copper  in  North  Carolina  in  1907  and  1908. 
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«  Kflmmel.  H.  B..  Ann.  Rept.  State  Geologist  for  1907.  Geol.  Survey  New  Jersey,  1908,  pp.  172-173. 
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The  production  of  the  precious  metals  in  North  Carolina  in  1908 
was  valued  at  $98,163,  and  the  value  of  copper  produced  was  $2,560, 
a  total  value  of  gold,  silver,  and  copper  tor  the  year  of  $100,723. 
There  has  been  no  important  production  of  lead  or  zinc  reported 
from  North  Carolina  in  many  years.  But  little  interest  has  been 
shown  of  late  in  the  few  lead-zinc  deposits  known.  The  production 
of  gold  alone  in  1908  was  4,716.32  fine  ounces,  valued  at  $97,495,  an 
increase  over  the  production  of  1907  in  this  State  of  740.24  fine  ounces 
in  quantity  and  of  $15,302  in  value.  The  output  of  silver  and  cop- 
per, always  closely  related  in  North  Carolina,  was  greatly  below  tne 
production  of  1907.  Of  silver,  the  production  was  only  1,260  fine 
ounces,  valued  at  $668,  and  of  copper,  only  19,393  pounds,  valued 
at  $2,560,  decreases  being  shown  of  20,407  fine  ounces  of  silver,  and 
of  562,689  pounds  of  copper,  owing  to  the  idleness  of  the  principal 
copper  mines  in  1908.  The  total  decrease  in  value  of  the  production 
of  tne  three  metals  named  amounted  to  $112,186,  or  53  per  cent,  as 
compared  with  the  corresponding  value  for  1907.  The  decrease  in 
value  of  copper  production  was  $113,856,  or  98  per  cent,  and  in  that 
of  silver  production  $13,632,  or  95  per  cent.  A  resumption  of  copper 
mining  at  Gold  Hill  would  probably  restore  the  State  to  her  former 

Production  of  copper  and  silver.  North  Carolina  easilv  maintains 
rst  place  in  the  Eastern  States  in  the  production  of  gold. 
In  1908,  as  in  1907,  there  were  26  placer  mines  m  operation  in 
North  Carolina,  but  the  number  of  deep  mines  was  reduced  from  17 
to  16,  the  total  number  of  producing  mmes  being  42.  The  total  ore 
tonnage  raised  from  deep  mines  was  9,088  short  tons,  of  which  9,070 
tons  were  of  siliceous  gold  ores  and  18  tons  were  of  copper  ores.  Of 
the  total  gold  production,  849.23  fine  ounces  were  from  placers  and 
3,867.09  ounces  were  from  deep  mines.  The  production  of  silver 
from  placers  in  1908  was  114  fine  ounces,  and  from  deep  mines  1,146 
fine  ounces.  The  value  of  the  average  extraction  in  precious  metals 
(almost  entirely  of  gold)  from  siliceous  ores  in  North  Carolina  in  1908 
was  $8.88  per  ton,  an  increase  in  value  of  79  cents  per  ton. 

There  are  a  number  of  useful  recent  references  to  the  general  sub- 
ject of  the  ore  deposits  of  North  Carolina.^  In  these  references  all  of 
the  principal  mines  have  frequently  been  described,  and  further 
description  will  not  be  given  at  this  time. 
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The  ore  deposits  of  North  Carolina  may  be  fairly  well  grouped 
within  five  roughly  parallel  belts,  as  outlined  by  Nitze  **  some  years 
a^o,  who  descnbed:  (1)  The  eastern  belt  of  metamorphic  rocks  in 
Nash,  Franklin,  and  Halifax  counties,  lying  between  tne  sediments 
of  the  Coastal  Plain  on  the  east  and  the  granites  and  other  igneous 
rocks  on  the  west;  (2)  the  Carolina  slate  belt  of  crystalline  schists 
and  slates  in  Granville,  Person,  Alamance,  Orange,  Chatham,  Ran- 
dolph, Davidson,  Montgomery,  Rowan,  Cabarrus,  Stanly,  and 
Umon  counties,  bordered  on  the  east  by  Triassic  rocks  and  on  the 
west  by  rocks  of  the  following  division;  (3)  the  North  Carolina 
igneous  belt,  chiefly  of  granites  and  diorites,  in  Guilford,  Davidson, 
Kowan,  Cabarrus^  and  Mecklenburg  counties;  (4)  the  Kings  Moun- 
tain belt  of  ^eisses,  schists,,  and  quartzites  in  Gaston,  Lincoln, 
Catawba,  Davie,  and  Yadkin  counties;  and  (5)  the  South  Mountain 
belt  of  schists,  meisses,  and  granitic  rocks  in  Burke,  McDowell, 
Rutherford,  and  r oik  counties.  These  belts  are  given  in  order  from 
east  to  west  and  lie  for  the  greater  part  in  the  Piedmont  Plateau. 

REVIEW    BY   COUNTIES. 
Miru  production  o/ffold,  silver,  and  copper  in  North  Carolina  in  1908 y  by  counties. 


County. 
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$3,494 

Cabarrus 

12,275 
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Gaston 



..     .. 

4,477 

Franklin  and  Onilford.... 
McDowell 





173 
349 

Mecklenburg  and  Mont- 

01,219 

Orange.      Person,     and 
Rowan 

19,393 

$2,560 

13, 157 

Rutherford 

1,409 

Stanly.* 

1,058 

Union,  Polk,  and  others. . . 

3,112 

Total 

4,7ia32 

97,495 

1,260 

CC8 

19,393 

2,560 

100,723 

AnsoTiy  Ashe,  Buncomhe  counties. — There  was  no  production  in  1908 
reported  from  Anson,  Ashe,  and  Buncombe  counties. 

Burke  County. — In  Burke  Coimty  there  was  a  small  production  of 
placer  gold  from  several  operators.  The  surface  veins  and  gravels 
of  the  Mills  mine  were  worked  hy  the  hydraulic  method  and  pro- 
duced both  gold  and  crude  monazite. 

Cabarrus  County. — In  Cabarrus  County  the  Linker  mine  was  idle 
in  1908,  but  there  were  a  number  of  other  producers,  notably  the 
Meadow  Creek  and  New  Nugget  placer  mines,  from  which  a  consider- 
able production  of  gold,  partly  in  nuggets,  was  obtained.  There 
was  also  a  small  output  of  gold  and  silver,  resulting  from  the  working 
of  the  old  dumps  of  the  Phoenix  mine. 

CaJdweU  County. — From  Caldwell  County  there  was  no  production 
reported  in  1908. 


•NItaa,  H.  B<  C  and  Hanna,  O.  B.,  Gold  deposits  of  North  Carolina;  Bull.  North  Carolina  GeoL  Sor- 
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Catawba  County. — In  Catawba  County  the  England,  Peach  Tree, 
and  Shuford  mines  all  produced  small  outputs  of  gold  and  silver 
during  the  year.  The  Catawba  Gold  Mining  Company,  operating 
the  Shuford  mine,  continued  trials  of  machinery  preparatory  to  the 
erection  of  a  plant  for  treatment  at  a  low  cost  of  surface  ores.  The 
method  of  handling  will  include  cable  tramway,  clamnghell  exca- 
vator, trommels,  crushers,  rolls,  riflBies,  and  blankets. 

Cleveland  County. — In  Cleveland  County  there  Was  a  small  recov- 
ery of  placer  gold  by  the  Carolinas  Monazite  Company  after  the 
concentration  of  monazite  sands. 

Davidson  County. — In  Davidson  County  both  the  Silver  Valley 
and  the  Silver  Hill  mines  were  idle  in  1908.  The  latter  mine  is  one 
of  the  oldest  and  deepest  in  the  State,  and,  with  the  Silver  Valley 
mine,  5  miles  to  the  northeast,  has  furnished  the  chief  supply  of 
lead-zinc  ores  of  North  Carolina.  The  ores  are  gold  ana  silver 
bearing  galena  and  blende,  with  smaller  quantities  of  pyrite  and 
chalcopyrite,  and  the  country  rock  is  of  schist.*  The  gossan  was 
worked  in  the  early  days  only  for  gold.  The  Enmions  and  Cid  mines, 
of  the  Hercules  Gold  and  Cfopper  Company,  were  also  idle  in  1908. 
The  former  has  been  a  producer  of  copper  ores  in  recent  years,  and 
the  company  will  probably  resume  operations.  The  Welbom  mine 
did  not  produce  in  1908. 

Davie  County. — The  Gray  mine,  near  Statesville,  in  Davie  County, 
was  operated  for  a  short  time  only  during  the  year,  and  no  produc- 
tion was  reported.     The  ore  is  wholly  refractory. 

Franklin  County. — In  Franklin  Coimty  the  production  from  the 
Portis  mine  was  small,  work  upon  this  property  naving  been  confined 
to  prospecting  and  development. 

Gaston  County. — In  Gaston  County  a  small  production  resulted 
from  the  reworKing  of  ore  dumps  of  the  old  King's  Mountain  mine 
and  from  other  surface  operations. 

Granville  County. — The  Blue  Wing  and  Copper  King  mines  of  the 
Virgilina  district  in  Granville  County  were  lole  during  1908.  The 
Virgilina  district,  extending  for  10  miles  from  Halifax  Coun^v  in 
Virginia  across  the  state  line  into  Granville  and  Person  counties,  >r.  C, 
has  been  described  in  detail  by  Weed^  and  Watson.*' 

Guilford  County. — In  Guilford  Count}^  the  Deep  River,  Fentress, 
Oak  llill,  Palachian,  and  Pine  Hill  mines  were  also  idle,  but  there 
was  a  small  output  from  the  Hudson  mine,  near  High  Point. 

Jackson  County. — There  was  no  production  reported  from  any  of 
the  gold  and  copper  prospects  in  Jackson  County  in  1908,  but  there 
was  some  development  work  done  at  the  CuIIowhee  copper  mine, 
and  a  30-ton  smelter  and  a  10-ton  lixiviation  plant  were  reported  in 
course  of  erection. 

Macon  County. — ^There  was  no  production  reported  from  Macon 
County.  Some  prospecting  is,  however,  reported  to  have  been  in 
protrress,  which  showed  the  presence  of  both  gold  and  silver  ores. 

McDowell  County. — In  McDowell  County  there  was  a  small  output 
of  placer  gold. 

a  Kerr,  W.  C,  and  Uanna,  George  B.,  Ores  of  North  Curolina:  Geology  of  North  Carolina,  vol.  2,  North 
Carolina  Gool.  Survey.  1888,  pp.  193-199. 

ft  Weed,  W.  II.,  Types  of  copper  deposits  in  the  Southern  United  States:  Trans.  Am.  Inst.  Min.  Eng., 
vol.  30.  1001,  pp.  452-470. 

c  Watson,  T.  L.,  Copper-bearing  rocks  of  Virgilina  copper  district,  Virginia  and  North -Carolina:  Bull. 
Geoi.  Soc.  America,  vol.  13,  1902,  pp.  3:^3-376. 
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Meckleriburg  County. — ^There  was  but  little  activity  among  the 
many  old  mines  and  prospects  of  Mecklenburg  Coimty  during  the 
year.  A  considerable  amoimt  of  prospecting  was  done  by  the  South- 
em  Placer  Mining  Company,  and  there  was  a  small  production  from 
the  Catawba  River  dredge,  the  Yellow  Dog  mine,  and  from  ores  of 
the  St.  Catherine-Rudisil  group  near  Charlotte,  which  were  sent  to 
the  Haile  plant  for  trial;  but  the  Capps,  Frederick,  Grier,  Johnson, 
and  Surface  Hill  mines  were  idle  practically  throughout  the  year. 

Montgomery  County, — A  small  quantity  of  placer  gold,  chiefly  as 
nuggets,  came  from  surface  mines,  but  the  main  production  of  gold 
from  Montgomery  County,  and  from  North  Carolina,  was  derived,  as 
usual,  from  the  lola  mine.  This  property,  the  second  largest  producer 
of  gold  in  recent  years  of  the  Appalachian  States,  is  near  Candor, 
and  along  the  line  of  strike  of  the  Montgomery  and  Golconda  veins. 
Although  one  of  the  newest  mines  in  the  State,  having  been  worked 
for  only  about  eight  years,  the  production  in  gold  from  this  mine  is 
already  consideratlv  over  $300,000,  a  respectable  showing  in  the 
Eastern  States.  The  mine  has  been  most  recently  described  by 
Hafer**  and  Lyon.*  The  development  has  been  mamly  by  4  shaf^ 
and  5  levels,  and  the  plant  for  treating  the  ore  has  been  gradually 
increased  until  a  40-stamp  mill,  with  concentrators  and  a  40-ton 
cyanide  capacity,  have  been  reached.  The  country  rock  has  been 
.described  as  a  'greenstone  of  slaty  character,  probably  a  sheared 
andesite,"  by  Lyon,  and  the  vein  from  2  to  6  feet  wide  seems  to  have 
be«n  quartz  at  the  surface,  but  a  ''slaty  quartzite  ore  carrying  some 
lime  spar'*  in  depth.  The  gold  has  been  found  free  for  the  greater 
part  in  the  vein,  but  the  walls  are  impregnated  with  pyrites.  The 
ore  has  been  found  in  shoots  and  seems  to  have  been  particularly 

f)rofitable  near  the  surface,  although  Lyon  states  that  in  the  two 
owest  levels,  255  and  327  feet  deep,  north  and  south  from  the  No.  1 
shaft,  the  richest  ore  in  the  mine  has  been  found.  The  company 
recently  imderwent  reorganization,  but  the  output  reported  for  1908 
was  somewhat  higher  than  in  the  two  preceding  years. 

Moore  County. — The  Laufman  mine  and  the  properties  of  the  Elise 
Mining  Company,  near  Hemp,  in  Moore  County,  were  not  operated 
during  1908,  and  there  was  no  production  reported  by  the  Argo  Min- 
ing Company  from  their  Nash  County  mines. 

Oranae  County. — In  Orai^e  County,  however,  the  Robertson  mine, 
of  the  North  State  Mining  Company,  made  a  small  output  from  the 
10-stamp  concentrating  mdl.  Tne  development  work,  begun  in  June. 
1908,  included  a  shaft  120  feet  deep  and  350  feet  of  drifts.  The  mill 
was  only  started  up  at  the  close  of  the  year. 

Person  and  Polk  counties. — In  Person  County  little  was  done  in  the 
Durgy  and  other  mines  of  the  Virgilina  mining  district;  and  in  Polk 
Coimty  the  Red  Springs  and  Weatherby  mines  were  idle,  the  produc- 
tion being  confined  to  a  small  quantity  of  placer  gold. 

RandUph  County. — In  Randolph  County  there  was  no  production 
in  1908  from  the  Boson,  Empire,  Redding,  or  Southern  Homestake 
mines.  The  latter  property,  though  but  slightly  developed,  was 
equipped  with  a  lOO-ton  milling  and  cyaniding  plant  only  to  prove 
disappointing  by  reason  of  low-grade  ores  and  insufficient  develop- 
ment of  large  bodies  of  them.     A  shut  down  followed  the  failure  of  the 

•  Hafer,  Claad,  op.  cit,  pp.  332-333.  b  Lyon,  E.  \V..  op.  cit,  pp.  295-200. 
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ores  to  pay  for  an  expensive  and  apparently  too  hastily  erected  mill. 
The  Scarlett  copper  mine  has  been  practically  closed  smce  the  fall  in 
price  of  copper  m  1907. 

Rowan  Uourvty, — In  Rowan  Coimty  the  Gold  Coin  mine,  of  the 
Southern  Mining  Company,  at  Gold  Hill,  produced  a  small  output  of 
gold  from  the  operation  for  two  weeks  or  the  10-stamp  concentrating 
mill.  The  main  shaft  is  180  feet  deep,  and  about  700  feet  of  imder- 
ground  work  was  reported  for  1908.  The  Park  mine  was  shut  down, 
and  the  well-known  Union  mines  were  closed.  The  Grold  Hill  mines 
were  worked  but  a  short  time,  pending  reorganization  of  the  company 
operating  them,  but  produced  some  gold,  silver,  and  copjper.  The 
failure  in  1908  of  these  important  copper  mines  of  Gold  Hill  to  make 
their  usual  important  output  greatly  curtailed  the  copper  production 
of  the  State.  The  Union  copper  mmes  have  been  recentlv  described 
by  Ledoux  «  and  the  Gold  HiU  mines  in  general  by  Weed*. 

Rutherford  and  Stanley  counties. — ^There  was  a  small  placer  produc- 
tion in  Kutherford  County,  and  the  Double  Branch  mine  yielded  a 
small  output  of  gold  from  ore  obtained  in  development  work.  In 
Stanley  County,  also,  there  was  but*  a  small  placer  production  in  1908. 

Swain  County, — There  was  no  output  reported  from  the  Everett 
mine  of  the  North  Carolina  Copper  Mining  Company  in  Swain  County 
during  the  year. 

Umon  and  other  counties. — In  Union  Coimty  production  was  con- 
fined to  a  small  output  of  gold  from  prospecting  the  Davis  mine,  near 
Matthews,  operatca  by  the  Winona  Mining  Company.  The  Phifer 
mine,  on  the  Price  tract  of  the  holdings  of  this  company,  and  the 
Black,  Brewer,  Indian  Trail,  and  Union  Mining  and  Milling  Company 
mines,  were  all  idle  in  1908.  There  was  also  no  production  reported 
from  any  of  the  mines  or  prospects  in  Warren,  ^Vatauga,  Wilkes,  and 
Yadkin  counties  during  the  year. 

PENNSYLVANIA. 

There  have  been  few  deposits  of  copper,  lead,  or  zinc  ores  yet  proved 
to  be  of  economical  importance  in  Pennsylvania,  and  no  gold  or 
silver  ores  are  known  to  occur,  although  gold  was  found  in  small 
quantities,  according  to  Wherry ,*"  in  cnalcopjTite  occurring  in  the 
traps.  Associated  with  the  '^Red  Beds'^  of  the  Triassic  in  south- 
eastern Pennsylvania,  however,  from  Heading  tlirough  parts  of  Berks, 
Chester,  Montgomery,  and  Bucks  counties  to  Delaware  Kiver,  are  a 
number  of  occurrences  of  low-grade  copper  ores,  and  there  have  been 
numerous  attempts  since  colonial  times,  unsuccessful  on  the  whole, 
to  mine  some  of  them  at  a  profit.  These  deposits  are  similar  in  most 
respects  to  those  in  New  Jersey  of  similar  origin  and  age.  These 
copper  deposits  have  been  recentlv  described  by  Lyman*'  and 
Wlierry.*^  The  lead-zinc  deposits  at  f  hoenixville,  in  Chester  County, 
at  Audubon,  in  ^lontgomery  County,  and  at  New  Galena,  in  Bucks 

a  Ledoux,  A.  R.,  The  Tnion  Copper  Mines,  Gold  TTill,  North  Carolina:  Enp.  A-  Min.  Jour.,  vol.  &},  1900. 
pp.  107-170. 

b  Weed,  W.  IT.,  Types  of  copp^^r  depasiUs  in  the  Southern  United  States:  II.  The  Gold  Hill  Tvpe:  Trans. 
Am.  Inst.  Min.  Eng..  vol.  ."^O.  11K)1.  pp.  470-47U. 

c  Whcrrv',  E.  T.,  The  Newark  copper  deiwsils  of  southeastern  Tennsvlvania:  Econ.  Geol.,  vol.  3,  1908, 
pp.  7X>-7:«. 

d  Lyman,  B.  S.,  Copper  traces  In  Bucks  and  Montgomery  counties:  Jour.  Franklin  Inst.,  vol.  IM\  1S98, 
pp.  41li-42:i 

e  Wherry,  E.  T.,  op.  cit. 
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County,  though  appearing  in  the  area  of  the  "Red  Beds/' are  of  some- 
what diflFerent  type,  being  in  fissure  veins  mainly  in  the  imderlying 
gneiss,  associated  with  granitic  intrusives  and  cutting  trap  dikes,  and 
therefore  younger  than  them,  according  to  Rogers,*  but  being  cut 
by  the  traps  according  to  Wherry.*  The  Wheatley  mine,  near 
Pnoenixville,  was  extensively  worked  from  1800  to  1853  and  was 
favorably  reported  upon  by  Rogers  at  the  latter  date.  There  has 
been  no  proauction  known  from  it,  however,  in  the  last  fifty  years. 
Copper  is  foimd  again  in  the  ''Red  Beds''  of  Adams  County*'  and  in 
the  ancient  metamorphic  rocks  of  South  Mountain,^  extending 
through  Adams  and  Franklin  counties  into  Maryland,  and  smafl 
quantities  of  the  metal  were  obtained  from  shallow  workings  many 
years  ago. 

In  Lancaster  Coimty,  near  Landisville,  is  the  old  Bamford  silver- 
lead-zinc  mine,  described  by  Spilsbury*  as  a  bedded  deposit  between 
white  and  blue  Silurian  limestones.  This  mine  was  first  prospected 
in  1845  and  was  extensively  worked  for  zinc  oxide  and  spelter  at 
various  times  to  1877.  Ore-dressing  machinery  was  imported  from 
Wales,  and  smelting  furnaces  of  the  Belgian  type  were  erected.  In 
this  coimty  also  is  me  Gap  mine,  near  the  town  of  that  name,  worked 
for  copper  prior  to  1744  at  various  times  and  by  various  companies 
up  to  1852,  but  usually  at  a  loss.  In  the  latter  year  the  presence  of 
mckel  ore  was  discovered  by  Genth,  and  fresh  attempts  were  made 
to  work  the  new  ore,  but  not  successfully  until  in  1862  Joseph  Whar- 
ton made  mines  and  smelter  a  success  and  became  the  largest  pro- 
ducer of  nickel  in  America.^  The  ore  is  nickeliferous  and  cupriferous 
pyrrhotite,  found  along  the  contact  between  a  lens  of  mtrusive 
amphiboUte  and  pre-Cambrian  schists.^  The  mine  has  been  aban- 
doned since  1893. 

In  Lehigh  County,  near  Friedensville,  are  the  old  Ueberroth, 
Hartman,  and  Saucon  zinc  mines  of  the  Lehigh  Zinc  Company,  in 
the  magnesian  limestone  of  Chazy  age.*  The  ores  are  spnalerite, 
and  the  oxidized  products,  calamine  and  smithsonite.  These  mines 
were  important  producers  from  1853  to  1876,  but  have  had  Uttle 
production  since,  although  there  are  occasional  statements  that  they 
will  be  reopened.     A  higa  grade  of  spelter  was  produced. 

The  only  production  from  Pennsylvania  of  gold,  silver,  copper, 
lead,  or  zinc,  reported  in  1908  was  that  of  copper  and  a  small  quantity 
of  gold  from  the  reconcentration  of  tailings  resulting  from  the  mag- 
netic dressing  of  the  magnetite  ores  of  the  Cornwall  mine  in  Lebanon 
Coimty.     The  ores  and  ore  body  have  been  recently  described  by 

a  Rogers,  H.  D.,  The  geology  of  Pennsylvaiiia,  vol.  2,  Philadelphia,  1858,  pp.  G9&-705. 

b  Wneny,  E.  T.,  op.  clt,  pp.  736-737. 

c  FraaeTt  P.,  Appendix:  Second  Oeol.  Survey  Pennsylvania,  Vol.  CCC.  1880,  pp.  299-303;  also  The  geology 
and  the co^yper  deposits  of  Adams  County,  Pa.:  Eng.  and  Min.  Jour.,  vol.  35, 1883,  p.  112. 

*  Henderson,  C.  H.,  The  copper  deposits  of  South  Mountain:  Trans.  Am.  Inst.  Min.  Eng.,  vol.  12. 1884, 
PP.85-1X). 

Basoom,  F.,  The  ancient  volcanic  rocks  of  South  Mountain,  Pa.:  Bull.  U.  S.  Geol.  Siu^ey  No.  136. 1896, 
pp.  25-27. 

<  Spibbury.  E.  O.,  in  The  geology  of  Lancaster  County,  by  Persifor  Frazer:  Second  Oeol.  Survey  Pennsyl- 
vania, VoL  CCC.  1880.  pp.  l§8-203: 

/Doble,  Charles,  in  The  geology  of  Lancaster  County,  by  Persifor  Frazer:  Second  Geol.  Survey  of 
Pennsylvania,  Vol.  CCC,  IsSo,  pn.  163-168. 

9  Kemp,  J.  F.,  The  nickel  mine  at  Lancaster  Qap,  Pennsylvania,  and  the  pyrrhotite  deposits  at 
Anthonys  Nose,  on  the  Hudson:  Trans.  Am.  Inst.  Min.  Eng.,  vol.  24, 1884,  pp.  620-630;  also  Ore  deposits 
of  the  United  States  and  Canada,  5th  ed.,  N.  Y.,  1903.  pp.  432-434. 

A  Drinker,  H.  8.,  The  mines  and  works  of  the  Lehigh  Zinc  Company:  Trans.  Am.  Inst.  Min.  Eng.,  vol. 
U  1871-1873,  pp.  67-76. 

Blemp,  J.  F.,  Ore  deposits  of  the  ITnited  States  and  Canada,  .:th  od..  X.  Y.,  1903.  pp.  250-251. 
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Spencer.^  The  Cornwall  deposit  is  a  metasomatic  replacement  of 
Paleozoic  limestones,  and  lies  near  the  northern  edge  or  the  Triassic 
rocks  in  close  association  with  intrusive  sheets  of  diabase.  This 
great  ore  body  has  yielded  more  than  21,000,000  tons  of  iron  ore 
since  1853.  The  ore  is  mainly  magnetite,  with  which  occur  small 
G^uantities  of  pyrite  and  chalcopyrite,  and  it  is  from  the  concentra- 
tion of  these  latter  minerals  in  the  tailings  that  the  production  of 
copper  was  obtained.  Analyses  show  the  presence  of  from  0.005  to 
0.599  per  cent  of  metaUic  copper  in  the  crude  ore.  Experimental 
shipments  of  copper  concentrates  will  probably  lead  to  tne  regular 
production  of  copper  as  a  by-product. 

SOUTH  CAROLINA. 

The  production  of  South  Carolina  in  1908,  as  compared  with  that 
of  1907,  showed  a  decrease  of  50.80  fine  ounces  in  quantity  and  of 
$1,050  in  value  of  gold,  but  an  increase  of  102  fine  ounces  in  quantity 
and  of  $38  in  value  of  silver,  and  of  1,600  pounds  in  quantity  and  of 
$211  in  value  of  copper.  The  total  production  of  gold  was  2,598.46 
fine  ounces  valued  at  $53,715;  the  output  of  silver  was  226  fine  ounces 
valued  at  $120;  and  the  production  of  copper  was  1,600. pounds 
valued  at  $211.  The  value  of  the  total  production  for  1908  was 
$54,046,  as  compared  with  a  corresponding  value  of  $54,847  for  1907. 
The  production  reported  for  1908  was  from  2  placers  and  5  deep 
mines.  During  1907  there  were  5  placers  and  but  1  deep  mine 
reporting  production.  The  total  quantity  of  ore  reported  from  deep 
mmes  was  16,795  short  tons,  of  which  16,776  tons  were  of  sili- 
ceous gold  ore  yielding  2,556.28  fine  ounces  of  gold  and  65  fine 
ounces  of  silver,  or  an  average  extraction  of  $3.15  in  value  of  gold 
and  silver  per  ton  treated;  and  19  tons  were  of  copper  ores  yielding: 
3  fine  ounces  of  gold,  65  fine  ounces  of  silver,  and  1,600  pounds  of 
copper,  or  an  average  value  of  precious  metals  of  $7.53  per  ton. 

The  crystalline  rocks  of  the  Appalachian  gold  belt  cover  the 
greater  part  of  the  northwestern  tliird  of  South  Carolina,  but  the 
producing  gold  and  copper  mines  of  the  area  are  relatively  few.  Of 
the  gold  belts  given  by  Nitze  for  North  Carolina,  as  mentioned  above, 
the  last  four  cross  over  into  South  Carolina,  where,  however,  Graton  ^ 
distinguishes  two  belts  fairly  well  defined  and  Sloan*'  indicates  13 
mineral  '^ zones.''  Of  the  three  belts  described  by  Becker^  in  the 
southern  Appalachians  the  South  Mountain  belt  may  be  considered 
as  extending  into  Spartanburg  County,  S.  C,  and  the  Carolina  belt 
to  include  the  greater  part  of  the  gold  mines  of  the  State  to  the  ea>i 
of  this.  The  rocks  mamly  containing  the  ore  deposits  are  considered 
by  Oraton  as  pre-Cambrian<^  and  l)y  Becker-^  and  Nitze  and  Hanna^ 
as  of  Algonkian  age.  The  ore  deposits  are  of  two  general  t^'pes — 
fissure  veins  of  quartz,  cliielly  containing  gold  and  pyrites  and  less 

aSprncor,  A.  C,  Magnetite  deposits  of  tho  rorn\v;ill  typ«'  in  Borks  und  lycbanon  counties.  Pa.:  B':!' 
U.  S.  (fool.  Survey  No.  ai'>.  1007.  pp.  ls>  1V.»:  also.  Mumu'tito  <l«'ix)sit,s  of  the  Cornwall  t>-pe  in  l'enn<vi- 
vttiiiji:  Bull.  r.  S.  (J(H)1.  Survey  No.  .'r)0.  1<K)S. 

b  (Iraton,  L.  C,  U«;onnaissahre  of  some  ^'old  and  t  n  drix)sits  of  tiie  southern  .\pi>alachians:  Bull.  V.  S. 
Geol.  Survey  No.  2<»;<,  liHXi,  j).  lio. 

c Sloan,  Karle.  Cutalopue  of  the  mineral  localities  of  .>^outh  Carolina:  South  Carolina  Geol.  Surve--.  ^  r. 
4,  Bull.  No.  2,  HMXS.  ])p.  4()«>-U2. 

d  Becker,  G.  F.,  op.  r  t.,  pp.  t>-7. 

'Graton.  L.  G..  op.  cit.,  p.  31. 

/  Becker.  G.  F..  op.  cit..  p.  2CiO. 

a  Nitre,  II.  B.  C.,  and  Ilanna.  G.  B..  od.  <  t..  p.  44. 
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frequently  lead  and  copper  sulphides;  and  replacement  deposits, 
chiefly  yielding  gold  associated  with  pyrites.  Intermediate  deposits 
lie  between  these  extreme  types  and  really  make  them  only  end 
terms  of  a  series.*  The  fissure-vein  deposits  are  much  the  most 
numerous,  being  of  the  prevailing  Appalachian  tj^e. 

There  was  no  production  of  gold,  silver,  copper,  lead,  or  zinc 
reported  from  the  Calais,  Dom,  Douglas,  or  other  mines  of  Abbe- 
ville County  in  1908,  and  there  was  but  a  small  placer  output  in 
Cherokee  County.  The  Brewer  mine,  of  Chesterfield  County,  was 
also  idle  during  the  year. 

In  Lancaster  County  the  Blackmon  and  the  Davis  mines  were  also 
idle  in  1908.  The  Haile  mine,  however,  for  several  years  past  the 
largest  producer  of  gold  east  of  the  Black  Hills,  continued  its  impor- 
tant output  until  August  10,  1908,  when  an  explosion  of  boilers  in 
the  mill  killed  the  superintendent,  E.  A.  Thies,  injured  several 
others,  and  caused  a  temporary  shut  down. 

The  loss  of  Mr.  Thies,  not  only  to  the  Haile  mine  but  to  mining 
in  the  Eastern  States  as  a  whole,  where  problems  are  almost  uni- 
formly difficult  and  where  successes  of  late  years  in  mining  and 
treating  ores  from  below  water  level  are  relatively  few,  is  very  great. 
The  name  has  been  long  and  honorably  connected  with  Southern 
mining  and  metallurgy,  and  since  the  retirement  from  active 
management  of  Adolph  Thies— who  improvised  economical  methods 
of  TTiining  large  bodies  of  low-grade  ore,  originated  the  Thies  chlori- 
nation  process,  and  made  the  Haile  mine  pay — ^his  son,  the  late 
Ernest  Thies,  has  been  in  charge. 

The  Haile  mine  is  now  developed  by  a  vertical  shaft  200  feet  deep 
and  by  levels,  drifts,  and  great  open  cuts  and  the  equipment  for 
treatment  of  the  ore  includes  a  60-stamp  mill  with  Wilfley  concen- 
trators and  a  chlorination  plant.  There  are  several  large  ore  bodies, 
of  which  the  most  important  are  the  Beguelin,  Bumalo,  and  Haile. 
Tliese  are  described  by  Graton  *  as  lens-shaped  replacement  bodies 
in  altered  porphyry  tuff.  Diabase  dikes  cut  the  ore  bodies,  as 
frequentlv  elsewhere  they  cut  the  typical  lenticular  fissure  veins  of 
the  Appalachians,  but  are  not  thought  by  Graton*^  to  have  enriched 
the  ore.  The  present  writer  has  already  expressed  the  opinion  that 
such  dikes  have  no  bearing  on  the  genesis  or  relative  richness  of 
different  portions  of  the  ore  deposits  of  the  Franklin  mine  in 
Georgia.  Sloan,  however,  apparently  holds  otherv^^ise  with  respect 
to  the  Haile  mine.**  The  gold  of  the  Haile  mine  occurs  both  tree, 
either  originally  or  from  the  oxidation  o(  pyrite,  and  in  pyrite.  The 
gangue  is  silicified  schist.  There  are  numerous  recent  references 
upon  this  important  and  interesting  mine.^ 

•  Onton,  L.  C.  op.  cit,  p.  61. 
»  Onton,  L.  C*  op.  cit,  p.  80. 


cGratOD.  L.  C,  op.  cit,  pp.  70-72,  86-87. 
"lloan,  Earle,  op.  cit.  pp.  64-66. 

ipilsbury.  B.  0.*  Qold mining  in  South  Carolina:  Trans.  Am.  Inst.  Min.  Eng.,  vol.  12, 1884, pp.  9{ 
Thies,  A.,  and  Meiger,  A.,  The  geology  of  the  Uaile  mine.  South  Carolina:  Trans.  Am.  Inst.  Sim.  ] 


▼01.18,1801.1 

Becker,  G.  F.,  op.  dt,  pp.  306-308. 

Nitse.  H.  B.  C.  and  Wilkens,  H.  A.  J.  (with  Thies.  A.),  The  present  conditions  of  mining  in  the  southern 
Appalachian  States:  Trans.  Am  Inst.  Min.  Eng..  vol.  25, 1896.  pp.  7^)7-787.  also  discussion  by  A.  Thies, 
K.B.  C.  Nitie.  and  William  B.  PhiUips.  pp.  101G-1Q27.  Also.  Gold  mining  in  North  Carolina  and  adjacent 
sou^bem  Apnalachian  regions:  Bull.  North  Carolina  Geol.  Survey  No^  10. 1897.  pp.  125-143. 


Nitae,  H.  B.  C  ThAnoesis  of  the  gold  ores  in  the  central  slate  l>elt  of  the  Carolfnas:  Eng.  and  Min.  Jour., 


▼oL  63, 1897,  pp.    ^ 
OrObo,  L.  C.,  op.  oit.  pp.  77-87. 
SkMHMtartt,  Opw  Olt,  pp.  SO-74 


672 


MINEBAL  BESOUBGES. 


In  Pickens  County  there  was  no  output  reported  for  1908,  and  in 
Spartanburg  County  there  was  but  a  smaU  production  of  placer 
gold.  In  Union  County  the  West  mine  was  idle.  A  small  quantity 
of  gold  was  produced  from  surface  work  near  Pacolet. 

There  was  considerable  development  work  in  1908  reported  from 
the  Darwin  mine  in  York  County;  and  there  were  a  number  of  ship- 
ments of  ore  to  West  Norfolk  in  1906  and  1907,  but  there  was  no 
output  in  1908.  There  was  no  production  from  the  Ferguson  or 
Wilson  mines,  but  the  Ginemore  Mihing  Company,  the  Cherokee 
Mining  Company,  and  F.  W.  Aldrich  reported  production  from  ship- 
ments of  ore  from  this  county  resulting  from  prospecting  and 
development  work. 

TENNESSEE. 

Mine  production  of  goldy  silver^  copper,  and  zinc  in  Tennessee  in  1907  and  1908. 


Gold. 

Silver. 

Copper. 

Zinc. 

Total 
value. 

Year. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Valnfl. 

x^ 

Value. 

1907 

Fine  oz. 
185.04 
178.94 

$3,825 
3,699 

Fineoz. 
58,358 
57,696 

$38,516 
30,579 

Pounds. 
18,893,115 
19,459,501 

$3,778,623 
2,568,654 

Pimndt, 
218,643 
688,149 

$12,900 
32,343 

$3,833,864 
2.635,275 

1908 

Increase  (+)  or 
decrease  (-). 

-&10 

-126 

-662 

-7,937 

+566,386 

-1,209,960 

+469,506 

+19,443 

-1,198,589 

In  1908  the  production  of  gold,  silver,  copper^  and  zinc  in  Tennessee 
was  valued  at  $2,635,275.  As  compared  with  the  corresponding 
figures  for  1907,  this  shows  a  decrease  in  value  of  $1,198,589.  The 
gold  production  was  178.94  fine  ounces,  valued  at  $3,699;  the  silver 
production,  57,696  fine  ounces,  valued  at  $30,579;  the  copper  pro- 
duction, 19,459,501  pounds,  valued  at  $2,568,654;  and  the  s]>elter 
production,  688,149  pounds,  valued  at  $32,343.  The  gold  output, 
which  has  been  very  small  in  Tennessee,  was  slightly  lower  than  in 
1907.  The  production  of  silver  was  decreased  by  only  662  fine  ounces 
in  quantity,  but  by  $7,937  in  value,  owing  to  the  decreased  market 
j)rice  of  this  metal.  The  copper  output  showed  an  increase  of  over 
500,000  pounds  in  quantity,  but,  owing  to  the  difference  in  pric^  of 
copper  in  1907  and  1908  the  value  of  the  output  in  the  latter  year 
showed  a  decrease  of  $1,209,969.  The  zinc  output  in  1908  was  over 
three  times  as  large  as  that  of  1907  in  quantity,  but  the  lower  price  of 
the  metal  in  1908  reduced  the  value  to  but  a  little  more  than  twice 
that  of  1907. 

The  production  of  placer  gold  in  1908,  all  from  Monroe  County, 
was  29.61  fine  ounces,  and  of  gold  from  deep  mines,  all  from  tfie 
copper  ores  of  Ducktown  in  Polk  County,  was  149.33  fine  ounces. 
There  was  no  silver  reported  from  placer  or  zinc  mine«  in  1908,  but 
the  output  from  copper  ores  was  57,696  fine  ounces.  Four  deep 
mines  produced  638,033  tons  of  ore,  of  which  618,806  tons  were  of 
copper  ore  and  19,227  tons  were  zinc  ore.  The  copper  ore  jnelded 
an  average  of  31.4  pounds  of  copper,  and  a  value  of  $0.05  in  precious 
metals  per  ton.  Tne  gold  and  silver  is  recovered  from  but  a  part  of 
Ducktown  ore,  however,  as  some  of  the  casting  copper  produced  is 
shipped  abroad  unrefined.  The  zinc  ores  yielded  no  precious  metals, 
but  an  average  of  35.8  pounds  of  spelter  per  ton  of  crude  ore  mined. 
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Along  the  boundary  line  between  Tennessee  and  North  Carolina 
extend  the  Cambrian  or  pre-Cambrian  rocks,  including  the  gold  and 
copper  deposits  of  Monroe  and  Polk  counties.  Bordering  these  rocks 
on  the  northwest,  and  extending  from  Alabama  to  Canada  are  the 
Paleozoic  rocks,  including  the  Cambro-Ordovician  Knox  dolomite  in 
which  are  found  the  lead-zinc  deposits  of  eastern  Tennessee  and 
western  Virginia.  Some  useful  references  recently  published  on  the 
ore  deposits  and  mining  in  Tennessee  are  ffiyen  in  the  footnote.** 

From  Bradley  and  Claiborne  counties  there  was  no  production  of 
lead  or  zince  reported  in  1908.  In  Claiborne  County  is  the  Straight 
Creek  mine  in  a  lead-zinc  sulphide  replacement  ore  body  in  brecciated 
Knox  dolomite.*  In  Blount  County,  south  of  Knoxville,  and  in 
Bradley  County,  east  of  Chattanooga,  galena  has  been  found  in  a 
number  of  localities  in  the  Ejiox  dolomite.     Watson  considers  the 

Srospects  encouraging,  particularly  at  the  Cedar  Ridge  mine.*'  In 
eflferson  County  the  Newmarket  Zinc  Company  reported  production 
in  1908.  Their  mines  near  Newmarket  have  produced  considerable 
ore  in  the  past.  The  deposits  are  of  the  breccia-replacement  type, 
the  ores  bemg  carbonates  and  silicates  in  weathered  portions  of  the 
ore  bodies  and  sphalerite  in  the  unaltered  limestone.^  The  mines  are 
worked  by  open  cuts  and  shafts,  and  the  ores  are  dressed  by  washers, 
crushersj  rolls,  jigs,  and  tables.  The  mines  were  operated  but  four 
months  m  1908.  The  Mossy  Creek  mines  <*  in  this  county,  where  zinc 
ores  were  first  discovered  in  Tennessee,  are  of  the  same  type  as  those 
of  Newmarket.  These  mines,  and  the  Loy  mine,  near  Newmarket, 
were  idle  in  1908.  In  Knox  County  the  Mascot  mine,/  of  the  Rose- 
berry  Zinc  Company,  was  also  idle  during  the  year,  but  the  Kewanee 
Zinc  Company,  successor  to  the  Holston  Zinc  Company,  operated  the 
mines  near  Mascot  from  July  to  the  end  of  1908,  and  reported  an  im- 
portant production  of  zinc  concentrates.  In  Monroe  County  the 
gravels  or  Coker  Creek  were  worked  to  a  slight  extent  by  two  com- 
panies and  a  small  amount  of  placer  gold  was  produced. 

a  Brewer,  William  M.,  The  Ducktown,  Term.,  copper-mining  district:  Eng.  and  Min.  Jour.,  vol.  59, 
1895,  p.  271.  Also  Mineral  resources  along  the  line  of  the  East  Tennessee,  Virginia,  and  Georgia  divisions 
of  the  Soathem  Railway:  Eng.  and  Min  Jour.,  vol.  61,  1896,  pp.  65-66. 

Heinrich,  Carl,  The  Ducktown  ore  deposits  and  the  treatment  of  the  Ducktown  copper  ores  (Tenn.): 
Trans.  Am.  Inst  Min.  Eng.,  voL  25, 1890,  pp.  173-245. 

Blake,  William  P.,  Notes  and  recollections  concerning  the  mineral  resources  of  Northern  Georgia  and 
western  North  Carolina:  Trans.  Am.  Inst.  Min.  Eng..  vol.  25.  1896,  pp.  79(>-811. 

Kemp,  J.  F.,  Minerals  of  the  copper  mines  at  Ducktown,  Tenn:  Science,  new  ser.,  vol.  8. 1898,  pp.  839- 
940.  Also,  The  deposits  of  copper  ores  at  Ducktown,  Tenn.:  Trans.  Am.  Inst.  Min.  Eng.,  vol.  31,  1902, 
pp.  244-265.    Also,  Ore  deposits  of  the  United  States  and  Canada.  5th  ed.,  New  York,  19a3.  pp.  190-194. 

licCaUie.  S.  W^  The  Ducktown  copper  mining  district:  Eng.  and  Min.  Jour.,  vol.  74, 1902.  pp.  439-441. 

Weed,  W.  H.,  Types  of  copper  deposits  in  the  southeastern  united  States;  Trans.  Am.  Inst.  Min.  Eng., 
vol.  30, 1901,  pp.  4«P-504.  AJso,  Copper  deposits  of  the  Appalachian  States;  Bull.  U.  S.  Geol.  Survey  No. 
213, 1903,  pp.  181-185.  Also,  The  copper  deposits  of  the  eastern  United  States:  Bull.  U.  S.  Geol.  Survey 
No.  260, 19tt>,  pp.  211-216.  Also.  The  copper  mines  of  the  United  States  in  1905:  Bull.  U.  S.  Geol.  Survey 
No.  285>.  1906,  pp.  93-124.    Also,  The  copper  mines  of  the  world,  New  York,  1907,  pp.  348-351. 

Ingalls,  W.  R.,  Production  and  properties  of  sino,  New  York.  1902.  pp.  197-203. 

Keith,  A.,  Recent  sine  mining  in  East  Tennessee:  Bull.  U.  S.  Geol.  Survey  No.  225, 1904,  pp.  206-213. 

Watson,  T.  L.,  Lead  and  sine  deposits  of  the  Virginla>Tennessee  region:  Trans.  Am.  Inst  Min.  Eng.,  vol. 
36. 1900.  pp.  681-737. 

Clark,  W.  C.^inc  in  eastern  Tennessee:  Mines  and  Minerals,  vol.  27, 1907,  p.  395.  Also,  The  zinc  belt  of 
Claiborne  and  union  counties,  Tenn. :  Mines  and  Minerals,  vol.  27. 1907,  p.  567.  • 

Higgins,  E.,  Mining  and  smelting  in  the  Ducktown  district:  Eng.  and  Min.  Jour.,  vol.  86, 1908,  pp.  1237- 
1241. 

Channing.  J.  P..  Copper  smelting  in  Tennessee:  Min.  and  Sci.  Press,  vol.  96, 1908,  p.  97. 

Gottsboger.  B.  B.,  Mines  and  works  of  the  Tennessee  Copper  Company:  Mining  World,  vol.  29, 1908,  pp. 
911-914. 

*  Watson,  T.  L.,  op.  cit,  pp.  725-730. 

e  Watson,  T.  L.,  op.  cit,  pp.  734-735. 

«  Watson,  T.  L..  op.  cit.  p.  732. 

« Keith.  A..  Morristown  f^io  (No.  27),  Geol.  Atlas  U.  S.,  U.  S.  Geol.  Survey,  1896,  p.  5. 

/Kiitiu  A..  Maynardsville  fblio  (No.  75).  Geol.  Atlas  U.  S..  U.  S.  Geol.  Survey,  1901. 
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In  Polk  County  the  mines  of  the  Ducktown  district  made  their  usual 
important  copper  output,  with  an  incidental  production  of  silver  and 
gold.  The  Mary  and  East  Tennessee  mines  of  the  Ducktown  Sul- 
phur, Copper,  and  Iron  Company,  and  the  Polk  County,  Burra  Burra, 
and  London  mines  of  the  Tennessee  Copper  Company  were  operated 
almost  continuously  throughout  the  year,  and  the  two  smelting  plants 
were  also  actively  operated.  The  vertical  shafts  of  the  Mary,  the 
East  Tennessee,  and  the  Polk  County  mines  are,  respectively,  550, 
700,  and  385  feet  deep;  and  the  inclmed  shafts  of  the  Burra  Burra 
and  the  London  mines  are,  respectively,  SI 2  and  570  feet  deep.  The 
Ducktown  Company  plant  includes  a  500-ton  smelter;  and  the 
Tennessee  plant  includes  a  rock-crushing  plant  at  each  mine  and 
a  2,000-ton  smelter  containing  7  blast  furnaces  and  4  converter 
stands,  in  which  the  ore  is  pyritically  smelted,  and  from  which 
the  Bessemer  copper  is  exported  to  Europe.  The  new  sulphuric 
acid  plant  of  the  Tennessee  Copper  Company,  built  in  1906-1907  to 
prevent  escape  of  gases  that  were  both  injurious  to  the  surrounding 
country  and  at  the  same  time  valuable  for  their  acid  content,  was 
in  full  operation  in  1908,  and  a  large  quantity  of  sulphuric  acid 
was  recovered  as  a  by-product.  The  ore  deposits  at  Ducktown, 
fully  described  by  Heinnch,  Weed,  and  Kemp,  and  more  recently 
by  Higgins  and  Gottsberger,  in  the  references  given,  are  fissure 
and  replacement  fillings  in  pre-Cambrian  schists  thought  to  be  of 
sedimentary  origin.  The  outcrops  of  gossan,  formed  to  a  depth  of 
60  to  75  feet  by  leaching  processes  forming  secondary  enricnment 
below,  have  been  extensively  worked  for  iron  ore,  and  the  greater 
part  of  the  rich  black  copper  ores  just  above  the  unaltered  primary 
ore  bodies  have  also  been  mined.  The  principal  ore  now  worked  is 
chalcopvrite  disseminated  through  great  masses  of  pyrrhotite.  The 
ore  is  or  low  grade  and  can  be  successfully  worked  only  by  the  highly 
developed  methods  of  mining  and  metallurgy  characterizing  the 
practice  now  in  force. 

In  Sullivan  County  the  Fall  Branch  lead-zinc  mine,  just  across  the 
Sullivan-Washington  County  line  from  Fall  Branch,  reported  no  pro- 
duction in  1908,  although  there  was  considerable  development  work 
done  and  the  construction  of  a  100-ton  concentrating  mill  was  nearly 
completed.  A  vertical  shaft  is  now  180  feet  deep.  The  deposit  is  of 
calamine  and  blende  in  a  5-foot  vein  in  brecciatea  Knox  dolomite  near 
the  fault  contact  with  the  overlying  shale.® 

VERMONT. 

There  was  no  production  of  copper,  silver,  or  gold  reported  from 
Vermont  in  1908.  The  output  of  copper  in  1907  had  been  important 
and  promised  increase,  but  the  industrial  depression  and  local  diilicul- 
tics  shattered  all  hopes  for  1908. 

There  has  been  considerable  fruitless  expenditure  of  money  in 
atteni])ts  to  mine  gold,  silver,  and  lead  in  Vermont,  and  the  instanc(»s 
in  which  mining  of  these  metals  has  yielded  returns  at  all  are  only 
isolated. 

In  Bennington  County,  near  Keadsboro,  there  have  been  reported 
gold  finds,  but  the  results  were  wholly  unprofitable.*  In  Franklin 
County,  near  Richford,  on  the  Canadian  border,  indications  of  copper 


a  Keith.  A.,  Groeneville  folio  (No.  US),  Geol.  Atlas  U.  S..  U.  S.  Geol.  Survey,  1905.  p.  8. 

b  Smith,  G.  O..  Quarts  veins  in  Maine  and  Vermont:  Bull.  U.  8.  OeoL  Survey  No.  225, 1904,  p.8S. 
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ores  are  said  by  Hager  *  to  be  quite  abundant.  The  Acton  (Canada) 
copper  belt  seems  here  to  cross  the  line  into  Vermont  and  to  be  traced 
as  far  south  as  Waterbury  in  Washington  County.  In  Lamoille 
County,  near  Morristown,  an  unimportant  lead-zmc  deposit  was 
known  in  the  ''talcose  slate"  of  Hager,*  but  it  appears  to  nave  been 
but  little  developed. 

In  Orange  Coimty  are  the  three  well-known  copper  districts  of 
the  State:  Corinth,  Coppeifield,  and  South  Strafford.  The  ore 
bodies  are  described  by  Weed*'  as  overiapping  lenses  lying  in  the 
foliation  of  mica  schists.  According  to  Smyth  and  Smith  ^  they 
are  replacement  deposits  as  well  as  fissure  fillings,  and  so  fall  into 
a  class  well  recognized  in  Appalachian  geology.  The  ore  is  chalco- 
pyrite  disseminated  througn  pyrrhotite,  and  the  deposits  are  in 
general  of  the  Ducktown  type.  The  bodies  are  massive  in  the  wider 
parts  of  the  veins,  and  large  quantities  of  ore  have  been  ex- 
tracted since  mining  first  began  for  the  making  of  copperas  at  the 
fHizabeth  mine  in  1793.  The  ores  are  of  low  grade  and  require  the 
most  skillful  mining  and  treatment,  as  at  Ducktown,  to  make  them 
pay.  The  Elizabetn  mine,  near  South  StraflFord  now  owned  by  the 
Vermont  Copper  Company,  the  oldest  mine  in  the  State  and  an 
important  producer  in  the  past,  has  been  under  recent  renewed 
development.  This  is  the  most  southern  mine  in  the  copper  belt. 
A  new  300-ton  blast  furnace  was  built  in  1907  and  1908  and  also  a 
dam  at  Sharon  on  White  River  to  furnish  power  for  mine  and  smelter. 
During  1908  a  disaster  to  the  dam  postponed  production.  The  adit 
to  the  mine  is  1,350  feet  long.  The  old  Union  mine,  the  most  north- 
em  of  the  copper  belt,  near  Corinth,  owned  by  the  Corinth  Copper 
Company,  and  idle  in  1908,  was  also  a  producer  for  over  twenty 
years,  though  less  important  in  the  matter  of  output  than  the  EUza- 
beth  or  Ely  mines.  The  Pike  Hill  mines,  of  the  Pike  Hill  Mining 
Company,' were  not  operated  in  1908.  Tnese  are  developed  by  an 
adit  570  feet  long,  at  the  end  of  which  is  an  incline  330  feet  d.eep. 
The  ore-dressing  plant  is  a  30-ton  magnetic  concentrating  mill.  The 
Orange  mine,  near  Westmoreland,  developed  by  a  107-foot  incline 
and  65  feet  of  work  on  the  100-foot  level  was  idle  in  1908;  but  the 
Manion  prospect  just  north  of  this  property  was  opened  in  1908,  and 
a  good  showmg  of  chalcopyrite  was  reported.  Tne  famous  old  Ely 
(Coppeifield  or  Vershire)  mine  was  also  idle  in  1908.  This  is  the 
deepest  mine  in  Vermont  and  has  produced  considerable  copper. 
It  is  now  owned  by  the  George  Westinghouse  interests.  The  equip- 
ment has  been  extensive  and  varied,  mcluding  both  concentrating 
and  smelting  plants,  and  at  times  the  mine  has  paid  well. 

In  Rutland  Coimty  there  have  been  reported  deposits  of  lead  at 
Chittenden  and  of  silver  at  Wallingford,  but  Hager  points  out  that 
the  latter  is  purely  mythical  and  the  former  of  little  value.*  In 
Windsor  Coimty,  likewise,  there  are  unimportant  occurrences  of 
lead  and  zinc  sulphides  at  Norwich,  Plymouth,  and  Bridgewater, 

tn,  and  Bridgewater.  The  last 
appear  to 


and  of  gold  at  Springfield,  Plymouth,  and  Bridgewater. 
two  regions  have  oeen  recently  described  by  Smith,-^  and 


•  Ha^Br,  A.  D.,  Eoonomical  geology  of  Vermont:  Kept  on  Geology  of  Vermont,  vol.  2.  Claremont,  1861, 
p.  8S0l 

•  Hagor,  A»  P.,  m.  dt,  p.  830. 

•  W«ed.  W.  H.,  Notes  on  the  copper  mines  of  Vermont:  Bull.  U.  S.  Geol.  Survey  No.  225,  pp.  100-lM. 
Jfimytb,  H.  L..  and  Smith,  P.  S.,  The  copper  deposits  of  Orange  Countyt  Vt:  Eng.  and  mUl  Joar.» 

▼qL  77.  UML  m.  877-4R8. 

•  HmV.  A.  D.»  Opw  €lt,  pp.  841-842. 
/  8m&,  O.  C  op.  dt.  pp.  86-88. 
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be  of  little  promise  in  a  practical  way.  Deep  mining  for  gold,  lead, 
or  zinc  has  shown  chiefly  negative  results  m  Vermont,  and  placer 
mining,  though  yielding  small  outputs  of  gold  at  times,  has  never 
given  large  returns. 

VIRGINIA. 

Mine  production  ofgold^  silver^  copper ^  lead^  and  zinc  in  Virginia  in  1907  and  1908. 


Year. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1907 

Fineou. 
400.93 
118.67 

18,288 
2,451 

Fine  019. 
221 
236 

1146 
125 

Potimb. 
58,880 
34,775 

$11,776 
3,270 

1908 

Increase  (+)  or  decrease  (-) 

-282.86 

-6,837 

+16 

-21 

-34,105 

-8,506 

Year. 

Lead. 

Zinc 

Tottl 

Quantity. 

Value. 

Quantity. 

Value. 

▼alue. 

1907 

Pounds. 

POttfldt. 

sao.210 

1908 

76,190 

13,200 

1,410,961 

166,315 

75,361 

4-7rKigo  r  4-.i2nn 

■l-l.410.Qfil 

+66,315 

+55,151 

In  1908  the  value  of  the  production  of  gold,  silver,  copper,  lead, 
and  zinc  in  Virginia  was  $75,361,  an  increase  of  $55,151  over  that  of 

1907.  The  production  of  gold  was  118.57  fine  ounces,  vahied  at 
$2,451,  a  decrease  of  282.36  fine  ounces  in  quantity  and  of  $5,837  in 
value,  as  compared  with  the  corresponding  figures  for  1907.  The  pro- 
duction of  silver  was  236  fine  ounces,  valued  at  $125,  an  increase  in 
nuantity  of  15  fine  ounces,  but  a  decrease  in  value  of  $21 ;  and  the  pro- 
duction of  copper  was  24,775  pounds,  valued  at  $3,270,  a  decrease  of 
34,105  pounds  m  quantity  and  of  $8,506  in  value.     There  was  no  out- 

!)ut  of  zinc  reported  from  the  mines  of  this  State  in  1907,  and  the 
igures  for  lead  were  combined  \vith  those  of  New  Hampshire  in  the 
report  for  1907,  but  in  1908  there  was  a  production  of  76,190  pounds 
of  lead,  valued  at  $3,200,  and  of  1,410,961  pounds  of  spelter,  valued 
at  $66,315.  There  were  4  placers  and  4  deep  mines  producing 
in  1908,  and  from  the  deep  mines  were  reported  12,877  tons  of  ore, 
of  which  230  tons  were  of  siliceous  gold  ore  yielding  precious  metal 
with  an  average  value  of  $7,135  per  ton,  and  1,896  tons  were  of  copper 
ores  yielding  $0.05  in  precious  metals  and  12.4  pounds  of  copper  per 
ton.  Of  lead  ores,  800  tons  yielded  gold  and  silver  valued  at  $0.28 
and  95.2  pounds  of  lead  per  ton. 

The  most  convenient  general  geographic  division  of  Virginia  de- 
posits Ls  probably  the  physiographic  division  of  Watson.  From  east 
to  west  tiiese  may  be  called  the  Coastal  Plain,  Piedmont,  Blue  Ridge, 
Great  Valley,  and  Alleghany  regions. «  Of  these  the  first  includes  no 
iportant  deposits,     in  the  Piedmont  Plateau  is  the  Virginia 


m 


nun- 


eral  belt,  extending  from  Montgomery  County  in  Maryland,  across 
the  Potomac   and   through   Fauquier,   Stafford,   Culpeper,   Orange, 

o  Watson,  T.  I..,  Mineral  resources  of  Virginia,  Virginia  Jamestown  Exposition  Commission.  1907,  pp.  1-12- 
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Spottsylyania^  Louisa,  Fluvanna,  Goochland,  and  Buckingham  coun- 
ties, and  contmued  through  Appomattox,  Prince  Edward,  Charlotte, 
and  Halifax  counties  into  North  Carolina.  This  belt  is  capable  of 
subdivision;  but  in  its  broad  outlines  it  includes  the  principal  known 
gold  deposits,  the  copper  deposits  of  the  Virgilina  district  m  Halifax 
County  and  of  Albemarle,  Buckingham,  and  Charlotte  counties,  the 
zinc  ores  of  Albemarle,  and  the  prmcipal  pyrite  deposits  of  Virginia, 
including  those  of  Louisa  and  rrince  Wilfiam  coimties.  The  Blue 
Ridge  region  includes  the  copper  deposits  of  that  name  and  also  the 
gossan  pyrrhotite  lead  of  Floyd,  Carroll,  and  Grayson  counties.  The 
Great  Valley  region  includes,  principally  in  Smyth  and  Wythe  coun- 
ties, all  the  leaa-zinc  deposits  of  Virgima,  except  those  in  Albemarle 
Coimtv  above  mentioned.  In  addition  to  these  there  are  scattered 
eold  deposits  in  various  counties  and  copper  occurences  in  Triassic 
beds  in  Culpeper  and  Loudoun  counties,  all  in  the  Piedmont  region 
and  of  little  importance  so  far  as  developed. 

The  rocks  of  the  Piedmont  area,  which  extends  from  the  "fall  line'' 
(separating  it  on  the  east  from  the  Coastal  Plain)  to  the  Blue  Ridge 
Mountains  on  the  west,  are  crystalline  and  considered  chiefly  of  pre- 
Cambrian  age,  although  some  of  them  may  be  as  late  as  Ordovician.** 
They  are  overlain  by  several  patches  of  the  Triassic  sediments 
and  in  general  strike  northeasterlj  and  dip  southeasterly,  as  is 
characteristic  of  the  greater  portion  of  the  rocks  of  the  Appa- 
lachian mineral  belt.  The  Blue  Ridge  region  exposes  rocks  also 
chiefly  pre-Canabrian,  including  basic  igneous  metamorphic  types, 
but  aJso  including  Cambrian  sandstones  on  the  west.  The  Great 
Valley  is  of  Paleozoic  sediments,  including  the  Cambro-Ordovician 
Knox  dolomite,  which  is  the  home  of  the  lead  and  zinc  ores.  The 
ore  deposits  considered  here  and  occurring  in  the  above  areas,  are  of 
the  lenticular-fissure  type,  in  part  showing  replacement,  with  the  ex- 
ception of  the  lead-zinc  deposits  of  the  Great  Valley,  in  southwestern 
Amieinia,  which  are  a  northeastward  continuation  of  the  Tennessee 
lead-zinc  belt  and  are  in  brecciated  Knox  dolomite,  showing  replace- 
ment of  the  calcareous  rock  by  ore. 

Some  fairly  accessible  recent  references  on  the  mines  producing 
gold,  silver,  copper,  lead,  and  zinc  in  Virginia  ^  are  given  in  the 
footnote. 

•  Watsra.  T.  L.»op. dt. j). 7. 

»Cms,  wilUam  H.,  The  Bertha  sino  mines  at  Bertha,  Va.;  Ene.  and  Mln.  Jour.,  vol.  66, 1893,  pp.  292-294; 
•Iw.  The  Bertha  iliio  mlneB  at  Bertha,  Va.;  Trans.  Am.  Inst.  Min.  Ene.,  vol.  22, 1894,  pp.  511-^536. 

Nuie,  H.  B.  C,  and  Wllkens,  H.  A.  J.,  Odd  mining  in  North  Carolina  and  adjacent  southern  Appa- 
"    "'  "  *'    "  ^      ..      ^    .  -  ^,      ^  .         .  mining 


,  Bun.  North  Carolina  Qeol.  Survey  NoTiO,  1897;  also,  The  present  condition  of  gold  minli_„ 

tn  ttaeaoaOiem  Appateohfan  States;  Trans.  Am.  Inst.  Min.  Eng.,  vol.  25, 1896,  pp.  661-796  and  pp.  1021-1025. 

Ifozam,  E.  C.  J^ne  **Graat  Gossan  lead''  of  Virginia;  Trans.  Am.  Inst  Mln.  Eng.,  vol.  21, 1893.,  pp.  133-138. 

Boyd,  C.  R.,  The  Wythe  lead  and  Elno  mines,  Virginia;  Eng.  and  Mln.  Jour.,  vol.  55, 1893^  pp.  561-562. 

Nasoo,  F.  L.,  Oilgin  of  the  lion  pyrites  deposits  in  Louisa  County,  Va.;  Eng.  and  Mln.  Jour.,  vol.  57, 
UM,  PO.  414-410. 

Weea,  W.  H..  Types  of  copper  deposits  in  the  southern  United  States;  Trans.  Am.  Inst.  Mln.  Eng.,  vol. 
80^  1901,  pp.  440^604;  also.  Copper  deposits  of  the  Appalachian  States;  Bull.  U.  S.  Geol.  Survey  No.  213, 
1908,  pp.  181-18S;  also.  The  copper  deposits  of  the  eastern  United  States;  Bull.  U.  S.  Geol.  Survey  No.  260, 
Vns.  pp.  217-120. 

wumi,  T.  L.,  Oopper-bearfns  rocks  of  the  Virgilina  copper  district,  Virginia  and  North  Carolina,  Bull. 
■ . .  :  -  .  rii^.  vDl.  11,  vm.  pp.  353-376;  also.  Lead  and  zinc  deposits  of  Virginia;  Bull.  Virginia  Geol. 
Buney  >>  ■  '  ■  .'T|per  deposits  of  Virginia;  Eng.  and  Min.  Jour.,  vol.  82, 1906,  pp.  824-825; 

Al»p  Le&J  Se  Virginia-Tennessee  region;  Trans.  Am.  Inst.  Min.  Eng.,  vol.  36,  pp. 

CSl-737;  fth<  .  ir  r^;  r  ^<  it  Vlr^nla;  The  Virginia  Jamestown  Exposition  Conmusslon,  Lynch- 
hvxg^  1907. 

Paynei,  C  A..  The  tlno  ores  of  Virginia;  Ens.  and  Mln.  Jour.,  vol.  78, 1904,  p.  544. 

"^— '-  -,  E.,  jr.,  Zlno  mining  and  smelting  in  southwestern  Virginia;  Eng.  and  Mln.  Jour.,  vol.  79, 1905, 


yimd,  W.  n..  Bad  WatJan,  T.  L.,  The  Vlrghila  copper  deposits;  Econ.  Geology,  voL  1, 1906,  pp.  3QO-880i 
FhAten,  W.  C,  Copper  ^icrpodlts  near  Luray,  Va.;  Bull.  UT  S.  Geol.  Survey  No.  285, 1906,  pp.  140-14S. 
Jiidd,  E.  K.,  The  Vitsliifia  copper  belt;  Eng.  and  Mln.  Jour.,  vol.  82, 1906,  pp.  1006-1008. 
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In  Albemarle  County  the  Faber  lead-zinc  mine  of  the  Albemarle 
Zinc  and  Lead  Company  was  not  operated  in  1908.  This  is  the  only 
mine  of  lead  and  zinc  in  Vii^inia  not  in  the  Cambro-Ordovician 
limestones  of  the  Great  Valley.  The  deposit  is  a  lens-shaped  fissure 
filling  in  crystalline  schists,  probably  pre-Cambrian,  and  is  character- 
ized by  a  fluorite-quartz  gangue  carrym^  galena  and  sphalerite.  The 
mine  is  develo]>ed  by  3  shafts  and  is  equipped  with  an  80-ton 
concentrating  mill.  Near  Stony  Point  in  this  county  is  a  gossan  de- 
posit thought  by  Watson**  to  lie  above  chalcopyrite.  The  vein  is 
5  to  6  feet  wide  in  sericite  schists.  In  BucHngham  County  are  a 
number  of  gold  and  copper  mines  near  Arvonia,  Dillwyn,  Jonnston, 
and  New  Canton,  from  which  considerable  gold  was  reported  many 
3'ears  ago;  but  they  have  not  produced  in  recent  ^j-ears.  Through 
Carroll  County  extends  the  "great  gossan  lead,"  a  wide,  well-defined 
vein  of  pjrrhotite,  carrying  dissenunated  chalcopyrite,  and  lying  in 
sericite  chists.  The  deposits  were  first  mined  for  the  limonite  cap- 
ping and  afterwards  produced  a  considerable  quantity  of  copper  from 
the  rich  secondary  sulphides.  The  present  problem  is  mainly  to 
work  the  low-CTade  primary  sulphides  at  a  profit.  The  principal 
mines  are  the  JSetty  Baker,  Cranberry,  Gardner  and  Goad,  Great 
Outburst,  Vaughn,  and  Wild  Cat,  none  of  which  reported  produc- 
tion in  1908.  Near  Keysville,  in  Charlotte  County,  and  north  of 
Virgilina,  in  Halifax  County,  are  some  copper  and  gold  deposits  but 
little  developed  that  may  prove  an  extension  of  the  Virguina  gold- 
copper  belt.  The  copper  ores  are  said  by  Watson  *  to  be  identical 
witn  those  of  Halifax  County.  In  Culpeper  County  are  some  copper 
deposits  near  Stevensburg,  of  little  apparent  importance^  in  the 
Triassic  sedimentary  rocks,  and  several  prospects  from  which  there 
was  a  small  production  of  placer  ^old  in  1908.  In  Fauquier  County, 
near  Morrisville,  are  a  number  of  old  gold  mines,  among  them  the 
Franklin,  Kelly,  Kirk,  and  Liepold  mines.  The  latter  has  been  pros- 
pected by  the  Virginia  Mining  and  Development  Company  by  2 
shallow  sliafts,  and  has  been  equipped  with  a  10-stamp  mill,  Tt)ut  op- 
erations have  been  tied  up  by  litigation.  In  Floyd  County  there  is 
some  placer  mining  for  gold,  and  there  was  a  small  production  from 
the  Brush  Creek  mine  in  1908.  In  this  county  also  is  the  Toncray 
mine,  of  the  New  York  and  Virginia  Copper  Company,  on  an  exten- 
sion of  the  ''great  gossan  lead."  The  mine  is  now  developed  by  a 
22r)-fo()t  vertical  shaft  and  several  adits.  A  75- ton  smelter  has  been 
built.  There  was  no  production  in  1908,  but  considerable  develop- 
ment and  construction  work  were  reported.  The  ores,  ore  bodv, 
and  geological  relations  are  as  given  above  for  the  gossan  lead.  In 
Fluvanna  and  Goochland  counties  are  a  number  of  old  mines,  from 
some  of  which,  as  the  Tellurium,  an  important  production  of  gold 
was  reported  many  years  ago.  This  mine,  partly  in  each  county, 
was  discovered  in  1832  and  worked  continuously  for  twenty-five 
years,  and  again  as  late  as  1886.*=  The  Bowles,  Fisher,  Moss,  and 
busby  mines  are  all  on  the  strike  of  the  Tellurium  veins,  and  also  on 
the  border  line  between  the  two  counties.  The  Page  and  Hughes 
mines  are  in  Fluvanna  County,  and  the  Belzora,  Marks,  Collins, 
trades.  Big  Bird,  and  other  mines  in  Goochland.  The  ores  are  oxi- 
dized and  mUling-gold  ores  to  a  depth  of  over  100  feet.     Bej'ond  this 

a  Watson,  T.  L.,  Mineral  Resources  of  Virginia,  pp.  502-503. 
b  Watson,  T.  L.,  idem.,  p.  fjOO. 
«  Watson.  T.  L..  idem.,  p.  659. 
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they  are  sulphides  and  have  been  but  little  worked.  The  containing 
rocKS  are  crystaJiine  schists.  In  Goochland  County  there  was  a  smaU 
production  of  gold  in  1908.  In  Franklin  County,  according  to  Wat- 
son," gold  is  found  in  auartz  veins  in  micaceous  schists  between 
Pig  River  and  Rocky  Mount.  In  Grayson  County  gold  has  been 
found  in  small  quantities,  and  here  the  gossan  lead  is  also  traced. 
In  Greene  County,  in  the  Blue  Ridge,  are  tne  Hightop  and  Sims  cop- 
per prospects,  in  which  native  copper^  cuprite,  and  malachite,  and 
Dormte  and  chalcopyrite,  have  been  found.  These  deposits  are  of 
the  "Catoctin  type'^'  of  Weed.* 

In  Halifax  County  are  the  important  copper  deposits  of  Virgilina 
and  the  Gold  Banks  mine.  The  V  irgilina  belt  extends  across  the  state 
line  into  Granville  and  Person  counties  of  North  Carolina,  as  already 
described,  and  includes  gold  and  copper  bearing  lenticular  quartz 
veins  in  crystalline  schists.  The  copper  mines  have  been  described 
by  Weed,  Watson,  and  others  in  references  already  given.     The  cop- 

?3r  deposits  he  on  a  western  ridge  rising  slightljr  above  the  Piedmont 
lateau,  and  the  Gold  Banks  mme,  a  recent  discovery  and  the  only 
^Id  mine  of  the  district,  lies  on  an  eastern  parallel  ridge.  This  mine 
is  developed  by  a  vertical  shaft  200  feet  deep  and  by  several  hundred 
feet  of  levels,  and  is  equipped  with  a  20-stamp  mill.  The  Gold  Banks 
mine  was  a  producer  of  gold  in  1 908.  The  only  copper  mine  producing 
was  the  Seaooard,  whose  100- ton  concentrating  mill  worked  over  ores 
mined  in  previous  years.  This  mine  is  developed  by  600  feet  of  shafts 
and  400  feet  of  levels.  The  Pontiac,  Tallyhill,  Chappel,  and  High  Hill 
mines  were  not  producers  in  1908.  The  bomite  and  chalcocite  ores 
of  Virgilina  seem  capable  of  clean  concentration  from  the  siliceous 
gangue,  as  demonstrated  at  the  new  Seaboard  mill;  but  they  are 
generally  of  low  grade  and  do  not  seem  to  be  workable  at  a  profit 
with  present  low  prices  for  copper. 

In  liouisa  County  are  a  number  of  gold  quartz  veins,  some  of  them 
associated  with  the  well-known  pyrite  deposits.  On  North  Con- 
trary Creek  is  the  Tinder  Flats  placer  deposit,  once  very  productive, 
and  near  Mineral  CSty  is  the  Fisher  Lode,  on  which  were  opened  the 
Eburis,  Slate  Hill^  Louisa,  Luce,  and  Warren  Hill  mines.^ 

The  ore  deposits  of  greatest  importance  in  this  coun^  are  the 
lenticular  fissure  pyrite  bodies  in  schists  near  Mineral  CSty.  The 
Arminius,  Smith,  and  Sulphur  mines  are  the  most  important,  and 
the  first  and  third  of  these  are  steadv  producers  of  pyrite  and  of 
copper  obtained  as  a  by-product.  The  mines  have  been  recently 
well  described  by  Nason  and  Watson,**  and  briefly  by  Phalen. « 
The  ore  is  fine  to  coarse  granular  p^tes,  with  small  amounts  of 
blende,  chalcopyrite,  galena,  pyrrhotite,  and  magnetite,  and  with 
calcite-quartz  gangue.  Hornblende  and  garnet  also  occur.  Gold 
quartz  veins  are  sometimes  found  in  adjacent  walls.  Copper  is 
recovered  from  mine  water  in  cement  form,  and  chalcopyrite  is 
separated  out  from  crude  ore  from  time  to  time  by  hand  sorting 
when  sufficiently  plentiful  in  the  veins.  The  chief  production  is  of 
pyrite  for  use  in  making  sulphuric  acid.  The  Sulpnur  mine  is  de- 
veloped by  8  vertical  shafts  from  500  to  700  feet  deep  and  by 

•  WatmLT.  L.«  WnenX  Resonroes  of  Virginia,  p.  551. 

»  Weed.  W.  H..  TnM of  ooppw deposits  intiie southern  United  States:  Op.  cit,  p.  503. 
«NltML  H.  B. C  and  Wilkans,  H.  A.  J.,  BulL  North  Carolina  OeoL  Survey  No.  10,  p.  74.    Watson, 
T.  Lb.  lOMnl  BeaouraeB  of  Virginia,  pp.  668^669. 
tfMami,  r.  Lb,  on.  olt,pp.  414-I1&    Watson.  T.  L.,  Mineral  resources  of  Virginia,  pp.  190-302. 
""         W.  a.  Stdpliiir  and  pyrite;  Mineral  resources  U.  S.  for  1906,  U.  8.  GeoL  Siirvey,  1900. 
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levels  at  50-foot  intervals.  The  Arminius  mine  is  developed  by  an 
inclined  shaft  now  980  feet  deep,  with  levels  at  intervals  of  from  60 
to  100  feet;  the  concentrating  plant  includes  crushers,  rolls,  and  jigs, 
and  has  a  daily  capacity  of  200  tons. 

In  Orange  County,  near  the  Rapidan,  are  the  old  Vaucluse,  Chicago 
Virginia,  Kandolph,  Orange  Grove,  Greenwood,  Melville,  and  Grasty 
mines,  operated  oy  a  number  of  companies  in  the  last  century  and 
producing  considerable  gold  from  the  oxidized  zone.  In  Page  County 
near  Ida  and  Dark  Hollow  are  several  mines  in  copper  deposits  of 
the  "Catoctin  type"  of  the  Blue  Ridge,  previously  mentioned.  The 
Blue  Ridge  Copper  Company  and  the  Virginia  ConsoUdated  Copper 
Company  have  done  considerable  development,  but  their  mines  were 
closed  during  1908.  In  Rappahannock  and  Warren  counties  are 
other  copper  deposits  of  this  type,  and  in  Prince  Edward  County 
are  some  small  gold  prospects.  In  Prince  William  County,  near 
Dumfries,  is  the  Cabin  Branch  mine,  of  the  Cabin  Branch  Mining 
Company,  an  important  producer  of  pyrite,  with  incidental  pro- 
duction of  chalcopyrite.  The  ores  and  geologic  relations  classify 
this  deposit  with  the  pyrite  ore  bodies  of  Louisa  County  described 
above.  Chalcopyrite  is  obtained  in  greater  quantity,  however,  and 
in  parts  of  the  vein  pyrite  and  chalcopyrite  lenses  seem  to  overlap, 
rendering  hand  sorting  of  copper  ore  in  the  mine  a  simple  operation. 
A  small  smelter  has  been  erected  on  the  Potomac  near  Dumfries  in 
which  the  copper  sulphides  are  smelted  to  a  40  per  cent  matte  for 
shipment.  This  mine  is  an  important  producer.  The  shaft  is  now 
over  1,000  feet  deep. 

In  Pulaski,  Roanoke,  Russell,  Scott,  Snayth,  Tazewell,  and  Wythe 
counties,  of  southwestern  Virginia  (in  the  Ureat  Valley),  are  the  well- 
known  lead-zinc  deposits  in  the  Cambro-Ordovician  Knox  dolomite. 
The  primary  ores,  chiefly  blende  and  galena,  are  sometimes  associated 
with  small  amounts  of  pyrite  and  chalcopyrite,  and  the  alteration 
products  are  calamine,  smithsonite,  and  cerussite.  The  ores  are 
round  with  dolomite  and  calcite  and  occasionally  with  barite,  fluorite, 
and  quartz;  and  the  deposits  are  of  the  disseminated  replacement 
breccia  type  of  Watson.  *  The  principal  zinc  producers  are  the 
Bertha  and  Austinville  mines  of  Wythe  County,  and  the  chief  pro- 
ducer of  lead  is  the  Sugar  mine  of  the  Chamberlain  Mineral  Company 
near  Sugar  Grove  in  Smyth  County.  The  Austinville  mines,  worked 
for  over  one  hundred  and  fifty  years,  mainly  in  open  cuts,  and  now 
operated  bv  the  Bertha  Mineral  Company,  3nelded  an  important  out- 
put of  spelter  in  1908  from  ore  and  old  tailings  re-treated.  There 
IS  a  vertical  shaft  435  feet  deep  and  an  adit  1,200  feet  long  connecting 
with  the  235-foot  level.  The  plant  includes  a  100-ton  concentrating 
mill.  The  Sugar  mine,  of  Smyth  County,  produced  lead  in  1908 
from  concentrates  made  in  the  100-ton  mill  and  shipped  to  Carnegie, 
Pa.  The  mine  is  opened  by  a  220-foot  vertical  shaft  and  further 
developed  by  450  reet  of  levels.  The  year  was  spent  chiefly  in 
development  work  and  in  prospecting  for  additional  ore. 

In  Staflford  County  is  tne  pyrite  mine  near  Garrisonville  of  the 
Austin  Run  Mining  Company,  probably  on  the  southwestern  strike 
of  the  Cabin  Branch  nune  in  Prince  William  County  and  of  the 

a  Watson,  T.  L.,  op.  cit.,  p.  527;  also,  Lead  and  zinc  deposits  of  Virginia,  op.  cit.,  p.  50. 
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same  type.  There  was  no  production  from  this  mine,  nor  from  small 
placer  mines  in  this  county  which  produced  a  little  gold  in  1907. 
In  this  county  also  are  the  old  Eagle,  Lee,  Monroe,  Rattlesnake, 
and  Rappahannock  gold  mines,  the  last  of  which  was  extensively 
worked  many  years  ago.  In  Spottsylvania  County  are  also  a  number 
of  gold  mines,  and  there  was  a  small  production  of  gold  from  this 
county  during  the  year.  The  Whitehall  mine  yielded  rich  pockets 
of  gold,  in  early  mining,  and  is  reported  to  have  had  a  considerable 
production  at  that  time. 


QUICKSILVER 


By  H.  D.  McCaskey. 


CONDITION  OF  INDUSTRY. 

The  general  condition  of  the  quicksilver  industry  has  not  been 
satisfactory  during  the  last  few  years.  Domestic  aemand  for  the 
metal  has  not  been  great,  owing  to  changing  metallurgical  processes, 
and  the  profit  in  exporting  qmcksilver  to  the  Orient  has  been  cut 
by  competition  from  foreign  countries.  There  will,  however,  re- 
main indefinitely  a  domestic  demand  of  considerable  importance, 
and  it  will  be  noted  in  the  analysis  of  import  and  export  tables  in 
this  report  that  the  Quicksilver  brought  into  the  Umted  States  to 
meet  tnis  demand  botn  in  1907  and  in  1908  was  greatly  in  excess  of 
the  imports  of  previous  years;  that,  although  there  were  no  exports 
to  China  in  1908,  the  exports  to  Mexico  were  but  Uttle  less  than  those 
of  1907;  and  that  the  quicksilver  sent  to  Canada  in  1908  was  more 
than  twice  the  quantity  and  value  of  that  sent  in  1907.  Prices  for 
the  metal  greatly  improved  in  1908,  and  on  the  whole  the  situation 
was  somewhat  tetter  than  in  1907. 

PRODUCTION. 

The  production  of  quicksilver  in  the  United  States  in  1908,  as 
obtained  from  returns  made  to  the  Survey  from  every  mine  produc- 
ing during  the  year,  was  19,752  flasks  of  75  pounds  each,  and  was 
vwued  at  $824,146.  As  compared  with  the  production  of  1907,  this 
was  a  decrease  of  1,815  flasks  in  quantity  and  of  $4,785  in  value. 
An  annual  decrease  of  the  production  of  quicksilver  is  noted  for  the 
last  five  years,  and  the  output  of  1908  was  the  smallest  recorded 
since  1860.  The  production  of  quicksilver  in  1908  was,  as  usual, 
chiefly  from  CaUfomia,  although  Arizona  and  Oregon,  which  fur- 
nished no  output  in  1907,  added  somewhat  to  the  production  of  1908. 
There  was  no  quicksilver  reported  from  Utah  during  the  year. 
Slightly  decreased  quantity  was  reported  from  CaUfomia,  but  owing 
to  improved  prices  the  value  of  the  production  increased  over  that  of 
1908.     In  Texas  both  Quantity  and  value  of  production  decreased. 

The  following  table  snows  the  production,  in  flasks  of  75  pounds 
each,  and  the  values  for  the  United  States  in  the  years  1907  and  1908 : 

Production  ofqwckmlver  in  the  United  States  in  1907  and  1908,  in  flasks  of  76  pounds. 


State. 

1907. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

AHvoip^  Mi<1  Onaon 

386 
16,964 
2,382 

$17,170 

CaUfarnia .". 

i7,43i 

3,686 

450 

$662,544 
148,887 
18,000 

684,716 

Trim 

122,960 

XTtah 

21,567 

828,031 

10,752 

m,m 

684 
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RESOURCES  AND  DEVELOPMENT. 

CALIFORNIA. 

During  1908  California  produced  16,984  flasks  of  quicksilver, 
valued  at  $684,716.  This  was  a  decrease  of  447  flasks  in  quantity, 
but  owing  to  the  higher  prices  for  the  metal  in  1908,  there  was  an 
increase  in  value  of  the  output.  Although  there  have  been  decreases 
in  the  production  of  Cahfornia  for  the  last  three  years,  they  have 
been  smaller  each  year.  In  1908  Cahfornia  furnished  86  per  cent  of 
the  total  production  of  the  United  States,  an  increase  of  5.2  per  cent 
over  the  proportion  of  the  production  of  1907  and  of  8.6  per  cent 
over  that  of  1906. 

Below  is  a  table  showing  the  production  of  Cahfornia,  by  years, 
since  1850: 

Total  production  of  quicksilver  in  California,  1850-1908,  in  flasks.*^ 


1850 7, 723 

1851 27,779 

1852 20,000 

1853 22,284 

1854 30,004 

1855 33,000 

1856 30,000 

1857 28,204 

1858 31,000 

1859 13,000 

1860 10,000 

1861 35,000 

1862 42,000 

1863 40,531 

1864 47,489 

1865 53,000 

1866 46,550 

1867 47,000 

1868 47,728 

1869 33,811 

1870 30,077 


1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 
'  1885. 

1886. 

1887. 
I  1888. 
I  1889. 
I  1890. 
'  1891. 


31,686 
31,621 
27,642 
27,756 
50,250 
72,716 
79,395 
63,880 
73,684 
59,926 
60,851 
52, 732 
46, 725 
31,913 
32,073 
29, 981 
33,760 
33,250 
26,464 
22, 926 
22,904 


1892 27,993 

1893 30,164 

1894 30,416 

1895 36,067 

1896 30,765 

1897 26,691 

1898 31,092 

1899 29,454 

1900..' 26,317 

1901 26,720 

1902 28,972 

1903 30,526 

1904 29,217 

1905 24,635 

1906 20,310 

1907 17,431 

1908 16,984 


2,052,069 


The  condition  of  the  industry  in  California  in  1908  was  such  as  to 
cause  the  producers  considerable  concern.  There  was  marked 
improvement  in  price,  but  the  minimum  demand  of  the  last  few  years 
continued  to  prevail,  and  the  market  in  the  Orient  was  not  attractive. 
Added  to  this  was  the  fact  that  the  chiel  producers  in  the  State  were 
working  in  low-grade  ore,  and  the  greatest  metallurgical  skill  and 
business  economy  were  required  that  the  mines  might  pay  at  all.  In 
view  of  the  fact  that  the  market  conditions  are  responsible  for  the 
small  production  of  recent  years  and  that  the  mines  can  probably 
considerably  increase  their  output  if  encouraged  to  do  so,  tne  prob- 
lem seems  largely  one  of  increasmg  the  market,  possibly  by  researches 
of  industrial  chemists  into  the  lield  of  new  uses  for  quicksilver. 


a  7GJ  pounds  net;  75  pounds  net  sim-e  June  1, 1904. 
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The  production  of  Quicksilver  in  California  for  1907  and  1908  is 
shown  by  counties  in  the  following  table: 

Production  of  quicksilver  in  California^  by  counties f  during  1907  and  1908y  in  flasks  of 

75  pounds. 


County. 


Colusa 

Lake 

Napa 

San  Benito 

San  Luis  Obispo 

Santa  Clara 

Solano 

Sonoma 

Trinity 

Total 


1907. 

1908. 

Quantity. 

Value. 

Quantity. 

Value. 

n 

$628 

30 

$1,700 

657 

24,000 

1,103 

46,166 

2,600 

96,406 

2,420 

96,800 

7,685 

284,395 

9,610 

384,420 

2,476 

98,210 

465 

20,730 

2,518 

94,205 

2,431 

97,240 

670 

30,000 

a  465 

20,120 

716 

30,600 

372 

14,380 

98 

4,100 

79 

3,160 

17,431 

662,544 

16,984 

684,716 

a  Solano  and  Fresno  combined  for  1908. 


From  this  table  it  will  be  noted  that  Colusa,  Lake,  and  San  Benito 
counties  increased  their  output  in  1908  over  that  of  1907,  but  that  all 
the  other  producing  counties  of  the  State  showed  decreased  yield. 
For  several  years  the  most  important  producing  county  in  the  State 
has  been  San  Benito.  Santa  Clara  and  Napa  counties  followed 
considerably  behind  with  almost  equal  production  in  1908,  and  next 
in  rank  was  Lake  County.  The  three  most  important  producing 
mines  in  1908  were  the  New  Idria  of  San  Benito  County,  the  Napa 
Consohdated  of  Napa  County,  and  the  New  Almaden  of  Santa  Clara 
County.  Following  these  were  the  Helen  and  Great  Western  mines 
of  Lake  County,  the  St.  John  of  Solano  County,  the  Oceanic  of  San 
Luis  Obispo  County,  the  Socrates  of  Sonoma  County,  and  the  Guada- 
lupe of  Santa  Clara  County.  Nine  other  mines  also  produced  during 
the  year. 

Colusa  County, — In  Colusa  County  the  Elgin  and  Baumeister  mines 
of  the  New  Elgin  Quicksilver  Mining  Company,  at  Sulphur  Creek, 
yielded  a  small  production  in  1908.  The  ore  was  concentrated  on 
Gilpin  County  bumping  tables,  after  which  it  was  pan  roasted  in  fire- 
brick retorts  with  the  use  of  superheated  steam,  mstead  of  lime,  to 
take  up  the  excess  of  sulphur.  A  large  flow  of  hot  alkaline  water  in 
the  mine  has  stopped  development  work,  and  as  a  long  drainage  tun- 
nel would  seem  to  afford  the  only  relief  from  this  invasion,  operations 
have  been  suspended  for  the  time.  The  Manzanita  mine,  of  the  same 
district,  yielded  a  small  output  in  1908  from  concentrates  retorted  in 
a  30-ton  furnace.  The  Wide  Awake  mine,  also  at  Sulphur  Creek, 
equipped  with  a  35-ton  Scott  fine-ore  furnace  with  18  iron  condensers, 
has  not  been  operated  during  the  last  five  years. 

Fresno  CourUy, — In  Fresno  County  the  Mercy  mines,  near  Llamada. 
produced  a  small  quantity  of  quicksilver  treated  in  an  experimental 
rotary  furnace.  Tne  ore  is  cinnabar  associated  with  quartz,  and  is 
reported  by  J.  Nonish**  to  lie  between  altered  sandstones,  the  crop- 
pings  being  traceable  for  a  mile.  The  Providence  mine  was  idle  m 
1908. 


•  Nonlsh,  J.,  letter  to  the  writer,  December  25, 1906. 
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Lake  dyumty. — ^In  Lake  Count;]^  the  Big  Injun  minei  of  tlie  New 
Phoenix  Mining  Company,  was  idle,  and  the  Baker  mine  has  not 
been  operatedforseveral  years.  The  Shamrock  and  the  Franklin  mines 
were  not  operated^  and  though  a  small  amount  of  ore  was  taken  from 
the  Wall  Street  mme  it  was  not  reduced  during  the  year.  The  Helen 
mine  near  by,  in  Dry  Greek  basin,  was  a  prraucer^  in  1908,  the  ore 
being  treated  in  a  50-ton  Scott  furnace,  (m  the  Chicago  mine  assess- 
ment work  onhr  was  done  during  the  year,  and  work  on  the  Cinnabar 
King  was  connned  to  prospecting.  The  Great  Western  mine,  which 
was  opened  in  1873  ana  had  produced  since  1874,  continued  its  output 
in  1908.    This  property  is  equipped  with  a  40-ton  Litchfield  furnace. 

Mendocino  UautU/n. — ^In  Mendocino  County  the  Occident  prospect 
was  not  worked  dunng  the  year. 

Napa  CaufUy. — In  Napa  County  the  Corona  mine  was  not  operated 
in  1908.  The  Enoxville  mine  produced  quicksQver  from  retorts 
and  the  60-ton  Scott  and  20-ton  livermore  nimaces  with  which  the 
plant  is  equipped.  Important  development  of  new  ore  bodies  was 
reported  for  the  year.  TheManhattan  mine,  equipped  with  one  retort, 
one  24-ton  fine-ore  furnace,  and  one  20-ton  coarse-ore  furnace,  was 
not  operated,  owing  to  the  state  of  the  quicksilver  market  during 
the  year.  Tne  Oat  Hill  mine  of  the  Napa  Consolidated  Quicksilver 
Mining  Company,  at  Oat  Hill,  yielded  a  considerable  production  in 
1908.  This  IS  one  of  the  most  important  mines  in  the  State  and  has 
produced  for  many  ^ears.  The  plant  includes  two  60-ton  fine-ore 
lumaces.  one  of  which  was  idle  m  1908.  The  Philadelphia,  Twin 
Peaks,  Bella  Union,  Blue  Peak,  and  La  Joya  mines  were  also  idle 
during  the  year. 

San  Benito  County. — In  San  Benito  County  the  Bradford  mine, 
which  is  equipped  with  a  6-ton  Scott  furnace,  was  idle  in  1908,  as 
were  the  Cerro  Benito,  Providence,  and  Aurora  mines,  and  the  mines 
of  the  Stayton  Mining  Company.  The  Florence  Mac  mine  produced 
some  ore  during  development.  The  Ramirez  or  old  Picachos  mine 
made  a  small  production. 


THE   NEW   IDRIA   MINES. 


The  well-known  New  Idria  mine,  in  the  southeastern  part  of  San 
Benito  County,  remained  in  1908  the  chief  producer  of  quicksilver 
in  the  United  States.  Discoveries  of  cinnabar  were  made  here  in 
1853,  and  there  has  been  production  almost  continuously  since.  The 
deposits  outcrop  conspicuously  on  the  northern  slopes  of  the  high 
peaks  of  New  Idria  in  the  southern  portion  of  the  Diablo  Mountam 
Kange.  The  ore  bodies  are  in  the  metamorphic  rocks  of  the  Lower 
Cretaceous,  comprising  serpentine,  altered  sandstones,  and  shales, 
and  lie  just  south  of  the  contacts  with  the  unaltered  sediments  of  the 
Chico  formation  (Upper  Cretaceous),  including  soft,  yellow  sand- 
stones, but  also  conglomerates,  shales,  and  limestone.  The  sand- 
stones frequently  contain  concretions  and  stand  out  in  sharp  relief 
as  pinnacled  ridges  and  bold  bluffs.  The  limestone  forms  rounded 
slopes  covered  with  soil  and  vegetation,  and  exposures  are  few.  In 
the  valleys  farther  north  lie  the  Tejon  formation  (Eocene)  and 
later  sediments,  deeply  incised  and  showing  terraces  of  three  or  more 
periods  of  uplift.  Tne  metamorphic  rocks  are  much  twisted,  crushed, 
and  fissured,  and  in  part  siUcified;  and  postmineral  fissures  are 
suggested  by  faults  observed  in  the  workings,  one  of  which,  as  noted 
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by  Becker,**  may  have  cut  off  the  old  New  Hope  ore  body.  The  ore 
bodies  mentioned  by  Becker  **  are  the  El  van  Streak,  the  New  Hope, 
the  Stockworks,  and  the  Bell  Tunnel.  The  Stockworks  form  a  cres- 
cent-shaped fissure  filling  of  breccia,  cinnabar,  and  pvrite,  and  are 
now  furnishing  the  principal  supply  of  ore.  The  ore  body  seems  to 
extend  from  near  the  surface  to  the  1 ,060-f oot  level  opened  up  by  a 
new  tunnel  entering  the  mountain  on  the  northwest  slope  of  the  spur 
just  above  the  furnaces,  and  driven  3,125  feet  S.  31°  W.,  meetmg 
a  winze  from  the  No.  7  level  at  a  point  about  300  feet  northwest  of 
the  face  of  the  old  Bell  Tunnel.  The  so-called  "hanging  wair*  of 
this  great  deposit  is  the  "clay  walP'  of  Becker*^  as  pointed  out  by 
Forstner.**  Tne  so-called  "foot  wall'*  is  a  shale  overlying  sandstones 
and  with  a  dip  to  the  south  on  the  1,060-foot  level  apparently  less 
steep  than  that  of  the  clay  seam.  These  facts,  and  such  observations 
as  were  made,  indicate  the  value  of  Becker's  suggestions  that  the  "  clay 
wall"  is  not  the  true  hanging  wall  of  the  mam  ore  bodies,  but  the 
attrition  product  of  postmmeral  faulting.*^  These  "walls''  cut  across 
the  bedding  of  the  country  rocks  which  dip  northerly  at  gentle  angles 
in  the  Chico  formation  and  more  steeply  in  the  metamorphic  rocks. 
The  ore  is  irregularly  found  in  "stocks"  below  the  "clay  wall." 
This  "wall"  overlying  the  New  Idria  ore  body  is  a  soft,  heavy,  black 
clay,  or  shale,  in  places  highly  twisted  and  showing  shining  "fish- 
scale"  surfaces. 

The  gangue  is  silicified  and  brecciated  metamorphosed  sand- 
stone and  shale,  usually  dark,  and  is  often  chertlike  and  very 
hard.  Deposition  of  cinnabar  and  accompanying  pyrite  seems  to 
have  been  made  in  ihis  crushed  material  after  a  first  fissuring; 
and  postminerftl  fissuring  may  have  followed  along  the  same  general 
plane,  the  ore  occurring  mamly  along  surfaces  and  in  cracks  and 
crevices  of  the  breccia.  Impregnation  has  taken  place  more  with 
pyrite  than  with  the  cinnabar.  Both  of  these  sulphides  follow  joint 
cracks  into  the  adjoining  foot  wall.  The  ore  is  very  irregularly  dis- 
tributed between  the  "walls"  and  is  often  difficult  to  trace,  as 
chambers  are  stoped  out.  The  tendency  seems  for  the  ore  bodies 
to  lie  in  shoots  down  the  dip.  A  considerable  amount  of  waste  is 
necessiurilj  handled,  but  as  sorting  is  done  in  the  mine  much  of  this 
is  used  as  filling.  The  two  metallic  minerals  of  the  ore,,  cinnabar 
and  pyrite,  vary  in  relative  quantity.  The  New  Idria  miners  say 
"the  cinnabar  goes  out  as  the  pyrite  comes  in."  The  rocks  under- 
lying the  ore  deposit  are  chiefly  sandstones,  little  indurated.  As  one 
enters  the  new  tunnel  on  the  1,060-foot  level  the  Chico  sediments, 
mostly  sandstones,  are  at  first  found  little  disturbed,  but  as  the 
contact  with  the  metamorphic  rocks  is  neared  they  are  seen  to  be 
somewhat  more  disturbed.  The  metamorphic  rocks  show  frequent 
local  and  sharp  disturbances  from  folding  and  faulting,  particularly 
near  the  ore  body.  In  the  driving  of  this  tunnel  much  natural  gas 
was  encountered  in  the  permeable  sandstones,  and  as  the  work  in 
the  tunnel  was  highly  dangerous  it  was  necessary  for  a  time  to 

F.,  Geology  of  the  quicksilver  deposits  of  the  PaciQc  slope:  Hon.  U.  S.  Geol.  Survey, 


a  Becker,  Geone  F.,  Geology  of 
▼oL  13,  Utt>  p.  3M. 
»  Becker,  George  F.,  op.  cit.,  303. 


e  Becker,  George  F»  op.  cit.,  p.  302. 
4  Fofstav,  Wm.,Toeqiilcksuver  resources  of  California:  Bull.  California  State  Min.  Bureau,  No.  27, 1903, 
P.140L 
-"--*—  ^ lF.,op.ctt.,pp.  304-306. 
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explode  the  acciunulated  gas  daily  by  lights  attached  to  long  poles. 
The  tunnel  was  completed  without  loss  of  life,  however,  and  gas 
now  coming  into  it  is  taken  care  of  by  an  excellent  ventilation  system. 
The  drifts  m  ore  in  the  main  deposits  or  Stockworks  form  a  crescent 
curve  in  horizontal  section,  as  already  stated,  the  chord  of  the  arc 
striking  a  little  north  of  west.  Croppings  at  the  surface  overlying 
these  bodies  stand  out  in  bold  outlme  on  the  mountain  peak  and 
strike  in  the  same  direction.  It  is  planned  to  work  out  these  remain- 
ing croppings  and  ore  in  the  bodies  below  to  the  third  level  by  great 
open  cuts. 

In  addition  to  the  Stockworks  deposits  are  the  old  Bell  tunnel  and 
the  New  Hope  ore  bodies  with  northwesterly  strike,  which  have  not 
recently  been  worked,  and  the  Elvan  streak,  a  strong,  clean-cut 
fissure  filling  of  soft,  wet,  white  clay  and  quartz  from  2  to  3  feet  wide, 
striking  nearly  north,  and  encountered  in  the  workings  through  all 
the  levels  from  the  uppermost  to  the  lowest.  Ore  is  found  in  tliis 
vein  and  in  the  rock  of  both  walls,  and  some  production  is  regularly 
made  from  tliis  source. 

The  mine  is  developed  by  3  principal  adits  or  tunnels  known  as  the 
old  Bell  tunnel,  the  No.  7  tunnel,  and  the  new  No.  10  tunnel  on  the 
1,060-foot  level,  as  well  as  by  several  miles  of  levels,  incline  shafts, 
winzes,  upraises,  and  stopes.  The  Bell  tunnel  opened  up  the  ore 
body  of  that  name,  which  has  furnished  large  Quantities  of  good  ore. 
This  tunnel  is  not  now  accessible,  but  the  old  ore  bodies  will  be 
reached  by  an  eastward  drift  from  the  face  of  the  new  tunnel.  The 
principal  workings  are  in  the  irregular  bodies  of  the  Stockworks, 
whore  large  open  spaces  are  now  supported  by  square-set  timbering. 
The  old  u])pcr  adits  are  at  present  used  only  for  the  trfftnming  of  waste 
rock  not  usod  in  filling.  The  old  incline  shaft  and  a  complete  system 
of  chutos  are  now  in  use  for  sending  all  ore,  from  the  highest  to  the 
lowest  levels  where  mining  is  done,  down  to  the  1,060-foot  level,  where 
it  is  taken  out  bv  mule  trains  of  four  cars  each  to  the  bins  just  above 
the  furnace.  The  system  of  transporting  the  ore,  the  cheap  draina^je 
of  the  workings  by  the  new  tunnel,  the  simple  yet  effective  ventilation. 
lar<^ely  by  the  ^'natural''  system,  are  prominent  economic  features  of 
mining  tliese  New  Idria  ores  and  contribute  largely  to  the  fact  that 
the  mine  has  paid  dividends  for  many  years.  The  old  timbering  in 
some  of  the  upper  workings  has  stood  fairly  well,  and  the  timbering 
of  more  recent  jears  has  given  excellent  service  and  is  in  good  condi- 
tion, partly  owing  to  the  protective  coating  of  whitewash  used.  The 
mine  is  dry,  and  timber  lasts  for  many  years. 

Tlie  earty  surface  and  upper  workings  of  the  New  Idria  mine  were 
productive  of  richer  ore  than  the  average  ore  mined  in  larger  quantities 
at  the  present  time.  As  in  other  quicksilver  mines  m  California, 
(here  has  been  a  decrease  in  tenor  of  the  ore  in  depth,  but  the  rule  is 
not  without  many  local  exceptions.  The  records  of  furnace  practice 
would  indicate  that  the  average  ore  now  mined  is  of  low  grade — that 
is,  that  it  yields  in  the  furnace  less  than  1  per  cent  of* metal.  Owing 
to  tiie  large  quantities  of  it  available  and  mined  and  treated  daily, 
however,  ore  yielding  even  one-half  of  1  per  cent  can  be  worked  at  a 
profit  by  present  practice. 

The  ore  of  the  New  Idria  mine  is  treated  in  3  furnaces  at  the  mine. 
One  of  these  is  a  Huttner-Scott  tile  twin  furnace  for  fine  ores,  and  the 
other  two  are  Newcomb  furnaces  for  coarse  ores,  designed  by  the 
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manager  of  the  mine.  The  rather  high  content  of  iron  pyrite  in  the 
New  Idria  ores  greatly  assists  in  furnace  work  and  largely  decreases 
fuel  costs.  In  the  Newcomb  furnace  the  charge  is  not  only  heated  on 
three  sides,  but  it  is  rapidly  spread  out  on  coming  into  the  fire  cham- 
bers and  thus  receives  at  once  the  highest  heat  of  the  furnace.** 
Below  the  fire  chambers  there  is  sufficient  depth  for  the  ore  to  yield 
the  last  of  its  mercury  vapors  in  cooling  off  before  being  drawn.  The 
theoretical  capacity  of  each  coarse-ore  furnace  is  88  tons  and  of  the 
fine-ore  furnaces  60  tons  per  twenty-four  hours.  The  ore  space  of  the 
Newcomb  furnace  is  2,400  cubic  feet,  hence  the  ore  remains  but  little 
more  than  twenty-four  hours  in  the  furnace.  Fines  can  not  well  be 
treated  in  the  tile  furnace  unless  dry,  and  therefore  wet  fines  are 
chained  with  coarse  ore,  and  this  tends  to  reduce  the  capacity  of  the 
Newcomb  fiunaces  to  about  80  tons  each  per  twenty-four  hours. 
Accumulated  soot  from  furnaces,  condensers,  and  flues  is  mixed  with 
wood  ashes  on  steam  plates  and  worked  with  a  hoe,  and  from  this 
soot  metallic  mercury  is  readily  separated.  The  dried  soot  is  then 
burned  to  ash  in  retorts,  yielding  additional  quicksilver.  In  the 
early  New  Idria  condensers  some  of  the  brick  used  was  so  porous  and 
absorbed  so  much  metal  that  it  has  been  saved  as  the  furnaces  were 
rebuilt  and  will  be  chained  into  the  new  furnaces  with  ore.  The  loss 
in  the  present  practice  is  believed  to  be  very  small. 

For  some  time  oil  was  used  as  fuel  in  the  New  Idria  plant,  but 
although  this  was  very  satisfactory  as  far  as  complete  economy  of 
consiunption  and  regiilation  of  supjply  were  concerned,  it  has  been 
found  cneaper  to  bum  wood  when  it  can  be  had.  The  latter  is  now 
cut  under  very  satisfactory  arrangements  on  near  by  forest  reserves, 
and  is  chiefly  manzanita  and  oak.  About  8  cords  are  required  for 
fuel  every  twenty-fomr  hours,  the  fuel  value  of  the  pyrite  m  the  ore 
enabling  very  good  furnace  practice  with  this  amount. 

About  240  tons  of  ore  are  mined  and  treated  every  day  of  twenty- 
four  hours.  Theplant  is  in  operation  six  days  of  the  week  on  three 
shifts  per  day.  ^  Tne  (juicksilver  is  hauled  over  60  miles  of  fairly  good 
road  to  Tres  Pinos,  in  wagons  drawn  by  6  to  10  mules,  the  return 
trains  bringing  supplies  for  the  mines,  rower  and  light  are  obtained 
from  Pelton  wheels  under  high  head  from  San  Carlos  Creek.  There 
were  about  175  men  employed  underground  in  1908,  and  about  2,150 
feet  of.  drifts  were  run  during  the  year. 

The  San  Carlos  mine,  of  the  New  Idria  Company,  on  San  Carlos 
Mountain,  about  1  mile  southeast  of  New  Idria,  was  prospected, 
but  did  not  Droduce  in  1908. 

San  Luis  Obis]^  County. — In  San  Luis  Obispo  County  the  Oceanic 
and  the  Elau  mines  were  the  chief  producers  in  1908.  The  Oceanic 
mine,  in  the  Oceanic  district,  was  worked  imder  lease.  The  Klau 
mine,  near  Elau,  in  the  Adelaide  district,  produced  no  ore,  the 
output  of  quicksilver  for  the  year  being  derived  from  cleaniiig  out 
old  condensers.  The  name  of  this  mine  has  been  changed  to  Sierra 
Morano.  There  is  a  60-ton  Scott  furnace  on  the  property.  The 
Cambria  mine  was  closed  down  in  December,  1907.  Tne  Madrono 
Quicksilver  Company,  controlling  the  Madrono  mine,  went  out  of 
business  during  the  year.    The  Josephine  mine,  in  the  Adelaide 

a  Forstner,  WUliam,  op.  cit.,  p.  214. 
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district,  also  produced  a  small  tonnage  during  development  work. 
The  Cypress  Mountain  mine  did  not  produce. 

SarUa  Barbara  County. — In  Santa  Barbara  County  there  was  no 
production  in  1908,  the  Acachuma  and  Eagle  mines  both  being  idle. 

Santa  Clara  County. — In  Santa  Clara  Coimty  the  New  Almaden 
district,  for  manj  years  the  greatest  producer  of  quicksilver  in  the 
United  States,  lies  13  miles  southeast  of  San  Jose  on  the  eastern 
slopes  of  the  Gabilan  Range  and  in  the  Santa  Clara  Valley.  The 
producing  mines  in  1908  were  the  New  Almaden  and  the  Guadalupe, 
and  those  from  which  no  production  was  reported  were  the  Phoenix, 
San  Juan,  Santa  Teresa,  and  Silver  Creek.  The  New  Almaden 
mine  for  a  long  period  was  the  largest  producer  in  the  United  States. 
It  has  been  a  producer  from  1824  to  the  present  time.  The  output 
from  both  the  Almaden  and  the  Euriqueta  mines,  as  given  in  pub- 
lished reports  covering  the  period  from  1850  to  1896,  was  953,018 
flasks  of  76^  pounds  each,  or  72,905,877  pounds,  or  36,453  tons 
of  quicksilver.*  During  this  period  797,025  short  tons  of  ore  yielded 
72,097,196  pounds  of  metal  from  the  New  Almaden  mine,  the  average 
recovery  being  equivalent  to  4.52  per  cent  of  metal  per  ton  treated. 
The  yield  from  ore  has  decreased  rrom  36.74  per  cent  in  1850-51  to 
0.74  per  cent  in  1895-96.  Since  the  last  year  named  the  production 
has  not  been  made  public.  The  New  Almaden  district  has  been 
frequently  described.'* 

The  new  Almaden  plant  includes  2  coarse-ore  furnaces  with  a  total 
daily  capacity  of  40  tons,  and  3  Scott  continuous  fine-ore  furnaces, 
with  a  total  daily  capacity  of  104  tons.  The  Guadalupe  mine  is 
equipped  with  2  coarse-ore  and  2  fine-ore  furnaces,  with  a  total 
daily  capacity  of  120  tons.  The  Phoenix  mine  has  a  modern  60-ton 
Scott  furnace,  the  San  Juan  is  equipped  with  24  retorts,  and  the 
Santa  Teresa  mine  has  a  40-ton  continuous  Scott  furnace. 

Sishiyou  and  Solano  counties. — In  Siskiyou  Countj  the  Minnie 
Ah!  Ah!  and  Siskiyou  mines,  in  the  Oak  Bar  district,  did  not  produce 
in  1908,  prospecting  only  being  done.  In  Solano  County  the  St. 
John  mine,  near  Vallejo,  was  again  a  producer.  The  plant  includes 
2  coarse-ore  furnaces  of  the  Neat  type  and  24  pipe  retorts.  Coke 
has  been  used  for  fuel,  but  has  not  given  satisfaction,  particularly 
with  the  retorts.  A  60-ton  fine-ore  lurnace  will  probably  be  built 
to  replace  the  retorts,  and  oil  will  be  used  as  fuel. 

Sonoma  County. — In  Sonoma  County  the  Culver-Baer,  Great 
Eastern,  and  Socrates  companies  produced  quicksilver  in  1908.  The 
old  Fitzgerald  furnace  of  the  (^ulver-Baer  was  being  replaced  by  a 
40-ton  Scott  furnace.  The  Cloverdale  mine,  equipped  with  a  14-ton 
furnace,  did  not  produce  in  1908.     The  Great  Eastern  mine,  near 

a  Forstner,  William,  op.  cit.,  p.  177. 

6  Mason,  Richard  B.,  Letter  from  Col.  Richard  B.  Mason:  Reports  of  the  Secretary  of  War  (U.  Doc.  17, 
31st.  Cong.,  1st.  sess.),  18.50,  pp.  528-530.    (Gives  a  description  of  the  quicksilver  mines  near  San  Jose.) 

Hart,  T.  S.,  Notes  on  the  .Umaden  mine,  California:  Am.  Jour.  Sci.,  2d.  ser.,  vol.  16,  1853,  pp.  137-139. 

Blake,  \Vm.  I'.,  Quicksilver  mine  of  Almaden,  California:  Am.  Jour.  Sci.,  ^d.  ser,  vol.  u,  1854,  pp. 
438-440.  *  ^ 

Coignet,  M.,  Rapport  sur  les  mines  de  New  Almaden:  Paris,  18«j<i. 

Browne,  J.  Ross,  (Quicksilver  mines  of  Califomia;  New  Almarlon  mines,  products  and  exports:  Rept. 
on  mineral  resources  of  the  States  and  Territories  west  of  the  Rockv  .Mountains,  hv  J.  Ross  Browne,  special 
commissioner,  Wjishineton,  1867,  pp.  170-178. 

Raymond,  R.  W.,  Notes  on  the  Almaden  mines  and  on  the  Mother  lAxle  of  ralifomia:  Report  of  l**  9 
on  mineral  resources  of  the  States  and  Territories  west  of  the  Rocky  Mountains,  hv  R.  W.  Ravmond 
special  commissioner,  Washington,  1870. 

Becker,  (ieorge  F.,  (}eolog>'  of  the  quicksilver  deposits  of  tlie  I'acific  slope:  Mon.  V.  S.  Geol.  Survev. 
vol.  13,  1S88,  pp.  310-330. 
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Guemeville,  was  not  operated  during  the  year,  the  production  being 
derived  from  the  cleanmg  iip  of  the  plant  during  six  months  of  1908. 
The  company  has  a  16-ton  Scott  furnace,  a  12-ton  coarse-ore  furnace, 
and  retorts.  The  Socrates  mine  made  a  small  production  during 
development  while  under  bond  to  the  Socrates  Development  Com- 
pany. The  Hurley,  Boston,  Pacific,  Sonoma,  and  Double  Star  mines 
near  Pine  Flat  were  not  operated,  and  development  work  only  was 
done  on  the  Cinnabar  King  and  Eureka  mines. 

Stanislaus,  Trinity,  and  Yolo  counties. — There  was  no  production 
reported  from  Stanislaus  and  Yolo  counties  in  1908.  In  Trinity 
County  there  was  a  small  output  by  the  Altoona  Company,  resulting 
from  working  over  old  dumps.    The  Integral  mine  was  closed  down. 

TEXAS. 

The  production  of  quicksilver  in  Texas  in  1 908,  all  from  the  Ter- 
linmia  district,  in  Brewster  county,  was  2,382  flasks  of  75  pounds  each, 
a  decrease  of  1,304  flasks  as  compared  with  the  output  of  1907.  At 
the  close  of  the  year,  however,  the  outlook  was  bright  for  an  increased 
output  in  1909.  The  following  table  shows  the  production  in  Texas 
by  years: 

Production  of  quicksilver  in  Texas^  1899-1908 y  in  flasks. 


1,000 

1900 1,800 

1901 2,932 

1902 5,319 

1903 5,029 

1904 5,336 


1905. 
1906. 
1907. 
1908. 


4,723 
4,761 
3,686 
2,382 

36, 968 


The  mines  of  the  Big  Bend  Cinnabar  Company  have  been  closed 
down  for  two  years.    The  Texas  Almaden  Mining  Company,  whose 

Slwit  includes  a  20-ton  Scott  furnace,  has  been  chiefly  occupied  in 
evelopin^  and  prospecting  with  diamond  drills.  The  Marfa  and 
Mariposa  Mining  Company  produced  through  operations  of  its  20-ton 
furnace,  but  the  Lone  Star  Company  reported  no  production  during 
theyear.    The  Chisos  Company  was  again  an  important  producer. 

Tne  quicksilver  deposits  of  Texas  have  been  described  by  Phillips 
and  Turner^**  and  the  available  information  was  summarized  by  the 
writer  in  Mmeral  Resources  for  1907.* 


UTAH. 

There  was  no  production  of  quicksilver  in  Utah  in  1908.  The  only 
producer  in  1906  and  1907,  the  Sacramento  Gold  Mining  Company, 
whose  mines  are  at  Mercur,  in  Tooele  County,  closed  down  its  proper- 
ties in  1907. 

OREGON. 

In  Oregon  there  was  a  small  production  reported  from  the  Black 
Butte  mines,  in  Lane  County,  and  by  the  Almaden  Quicksilver  and 
Gold  Mining  Company  operating  in  Crook  County.  The  former  com- 
pany has  completed  a  Dennis  S^e-ton  furnace,  and  the  latter  company 

•  YbBXtps,  Wm.  B.,  The  qalcksOver  deposits  of  Brewster  County,  Texas:  Econ.  Geol.,  voL  1, 1900,  pp. 

Tonnr,  H.  Wg  ^^1>*  Terttngaa  quicksilver  deposits:  Econ.  Geol.,  vol.  1, 1906,  pp.  265-280. 
>]fBQMlBi7»  K  lli,  QldEiifivtr:  MiDeral  Resouroes  U.  S.  for  1907,  U.  8.  Q«qL  Kim 
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has  a  6-ton  furnace.  Considerable  prospecting  was  reported  by  the 
Aimaden  Company,  in  1908^  and  by  the  Scotia  Development  Com- 
pany, operating  near  Drew,  m  Douglas  County. 

NEVADA. 

In  Nevada  there  was  important  development  and  prospecting  of 

Quicksilver  deposits  in  1908,  and  in  the  old  Union  custrict  in  Nye 
bunty  a  small  quantity  of  quicksilver  was  produced,  but  not  mar- 
keted, bv  the  Shoshone  Quicksilver  Company  during  trial  runs  of  a 
retort  plant  used  in  testing  ore.  This  company  has  been  actively 
prospecting  some  promising  deposits,  and  reported  considerable  pay 
ore  developed.  The  Bishop  Quicksilver  Mining  Company,  whose 
claims  are  m  the  same  district,  stopped  work  in  1908.  The  Nevada 
Aimaden  Mining  Company  has  nad  22  claims  under  continued 
development  in  Indian,  Humboldt  Mountain,  and  American  Canyon 
districts. 

ARIZONA. 

In  Arizona  there  was  a  small  production  in  1908  by  the  Colonial 
Mining  Company,  whose  properties  are  near  Quartzite,  in  Yuma 
County,  during  experiments  on  ore  and  furnace  covering  five  months. 
The  furnace  is  a  30-ton  Scott  tile  furnace,  but  the  brick  available  for 
constructing  the  condensers  proved  too  porous  for  economical  prac- 
tice, as  it  absorbed  a  large  amount  of  mercury. 

WORIiD»S  PRODUCTION. 

The  following  table  gives  the  world's  production  of  quicksilver,  in 
metric  tons,  of  2,204.6  pounds,  for  the  years  1903-1908.  For  foreign 
countries  the  quantities  given  are  partly  from  the  corrected  figures  of 
the  Fifteenth  Annual  Issue  of  Comparative  Statistics,  compiled  by  the 
Metallgesellschaft,  Metallurgischen  Gesellschaft  A.  G.,  and  the  Berg- 
und  Metallbank  Aktiengesellschaft,  of  Frankfort  on  the  Main,  Ger- 
many; for  the  United  States  the  figures  are  those  of  the  United  States 
Geological  Survey;  and  for  Spain  for  1907  and  1908  they  are  those  of 
United  States  Consular  Agent  A.  E.  Carleton,  published  in  the  Daily 
Consular  and  Trade  Report  No.  3585. 

World^s  production  of  quickMlver,  1903-1908,  in  metric  tons. 
Country. 


United  States. 

Austria 

Italy 

Russia 

Spain 

Mexico 


1,237  1,188  I  1,036  , 

.575  I  550  '  570  I 

313  I  357  I  369 

362  332  318 

968  I  1,130  853  I 

188  I  a  190  I  0  190  ! 

3,643  '  3,747  3,336       3,864  ,    3,307         3.296 

I  I  '                ' 


892  1 

734 

6?2 

577  1 

610 

630 

418  1 

423 

6*rf) 

210 

130 

49 

1,567 ; 

1,210 

1,065 

O200  i 

«200 

C-2O0 

a  Partly  estimated. 
IMPORTS  AND  EXPORTS. 


According  to  returns  from  the  Bureau  of  Statistics  of  the  Depart- 
ment of  Commerce  and  Labor  the  imports  of  quicksilver  into  the 
United  States  in  1908  were  less  than  those  of  1907,  but  were  greatly 
in  excess  of  those  of  years  preceding  1907.     The  exports  were  greatly 
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decreased  in  1908,  as  compared  with  those  of  1907.  The  excess  in 
value  of  exports  over  imports  was  $116,744  in  1908,  as  compared  with 
$185,373  in  1907  and  with  $243,864  in  1906. 

Quicksilver  imported  and  entered  for  consumption  in  the  United  States,  1904-1908 ,  in 

pounds. 


Year. 

Quantity. 

Value. 

1904 

2,690 

84 

16,667 

15,113 

$1,405 

1,710 

50 

1905 

1906.. 

1907 

6  719 

1906 

8,216 

a  Not  Stated. 
Exports  of  quicksilver  from  the  United  States,  1904-1908,  in  flasks. b 


• 
Year. 

Quantity. 

Value. 

1904 

21,064 
13,534 
6,456 
5,132 
2,996 

$847,108 
480,756 

1905             

1906 

243,914 

1907  .            

192,094 

1906 

124,960 

b  Flasks  76i  pounds  net;  75  pounds  net  since  June  1, 1904. 

The  impiorts  were  almost  wholly  into  the  port  of  New  York,  as 
they  were  in  1907.  In  1908  there  were  entered  in  New  York  15,000 
pounds,  valued  at  $8,123,  from  England,  as  against  15,939  pounds, 
valued  at  $6,414,  from  Canada  in  1907;  and  5  pounds,  valued  at 
$3,  as  against  620  pounds,  valued  at  $230  in  1907,  from  Germany. 

As  the  foreign  market  for  domestic  production  is  of  much  interest 
to  those  engaged  in  the  industry  the  following  tables  have  been  pre- 
pared giving  the  distribution  in  detail  of  exports  from  the  United 
States  by  countries  to  which  export  was  made  in  1907  and  1908. 

Exports  of  domestic  quicksilver  from  the  United  States  in  1907  and  1908,  by  foreign 

countries,  in  pounds. 


Country. 

1907. 

1906. 

^Quantity. 

Value. 

Quantity. 

Value. 

OiMYIld^ .... 

34,364 

3.750 

150 

17,546 

1,545 

176 

677 

174,740 

225 

$18,204 

1,961 

78 

9,308 

&51 

90 

315 

96,423 

116 

74,231 

$38,401 

Costa  Rica 

196 

1,260 

1,951 

84 

600 

141,434 

361 

90 

1,224 

1,413 

330 

110 

698 

NtearaKua 

1,100 

Panaina , 

54 

Salvador 

348 

Mexloo 

81,306 

Cuba 

225 

Banto  Pomlngo 

47 

BrasU 

720 

Cotombla 

370 
534 

86 

248 
339 
54 

836 

Rfiiador 

205 

p^ru 

VenoxiKda  

90 

43 

150,000 
750 

63,787 
320 

-lamm .  ..T. , , 

kSS.. 

1,275 
153 

780 

Phif<DIlilM8 

87 

384,913 

192,094 

224,602 

124,900 
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From  this  table  it  will  be  noted  that  the  total  exports  to  Canada 
more  tluui  doubled  in  1908,  and  that  thero  were  incieaseB  over  the 
exports  of  1907  to  Brasdl,  Colombiai  Koiea^  and  the  Philippines;  but 
that  the  important  export  to  China  ceased  entirely  in  1908,  and  that 
there  were  decreased  exports  to  Costa  Bica,  Hozuluras,  Mexico,  and 
Japan.  The  total  decrease  in  exports  from  the  United  States  in 
.1908  is  about  equiyalent  to  that  m  exports  from  San  Francisco  to 
Hongkong. 

In  the  following  table  are  given  the  enorts  from  San  Frandsoo, 
the  most  important  shipping  point,  in  1907  and  1908: 

ExporU  qf  domutk  quddstiUverfrom  San  Franemo  ta  1907  ami  1908,  ty  eomilriiBi,  m 

Jkmk$€^75poyindi. 


Gocmtry. 

1907. 

i9oa 

Onntltj. 

ViiiM. 

qmnutj. 

Vlua. 

Ctfiadft 

7 
SO 
»4 

tm 

6 

tM 

CostaRloa    .              

NIcBraeua. 

4 

8 

1,« 

lao 

SfilTti^                    

8 

1»706 

1 

m 

•7,110 

n 

MB 

Mexico.                     

9^m 

jMMn r........w, ...... 

KSSt::::::::::::;:::::::::::::::::::::::::::::::::::: 

17 

2 

780 

PWIIPPlnfff 

87 

4,m 

1«,1M 

i.m 

fts^oa 

PRICES. 

Prices  of  Quicksilver  continued  in  1908  the  improvement  begun 
in  1907.  In  New  York  the  average  price  for  1907  was  $41.50  and  the 
average  quotation  for  domestic  quicksilver  in  San  Francisco  was 
$39.60;  and  for  export,  $38.17;  in  1908  these  average  nrices  had 
risen,  respectively,  to  $44.84,  $44.17,  and  $42.54.  Tae  New  York 
price  began  the  year  1908  at  $45,  where  it  remained  until  it  dropped 
to  $44.25  in  June,  $44  in  July,  $43.30  in  August,  and  $42.87  in  Septem- 
ber. In  October  it  rose  sharply  to  $46.25,  and  it  reached  the  high 
mark  of  $46.60  in  November,  closing  the  vear  at  $45.75  in  December. 
The  San  Francisco  prices  were  $45  for  domestic  and  $43.50  for  ex- 
port until  May,  when  the  drop  to  $44.50  and  $43  began,  continuing 
m  June  to  $44  and  $42.50,  in  July  to  $43.50  and  $42,  in  August  to 
$42.70  and  $41.30,  and  in  September  to  $42.25  and  $40.50;  in  Octo- 
ber the  prices  rose  to  $43.50  and  $41.62,  in  November  to  $44.50  and 
$42.50,  and  in  December  to  $45.12  and  $43.12.« 

The  average  price  reported  by  producers  to  the  United  States 
Geolc^ical  Survey  was  $38.43i  in  1907  and  $41. 72^  in  1908. 

In  London  the  nighest  price  was  £8  10s.  and  the  lowest  £7  12s.  6d. 
per  bottle  of  34.5  kilos.* 

a  Eng.  and  Min.  Jour.,  vol.  87, 1909,  p.  141. 

fr  Comparative  Statistics  of  Lead,  Copper.  Spelter,  Tin,  Aluminum,  Nickel.  Quicksilver,  and  Sflver,  com- 
piled by  the  Metallgesellschaft,  the  Metailnrgischen  Oeselischaft  A.-O.,  and  the  Berf-  and  Metallbenk 
Aktiengesellschaft,  Frankfort  on  the  Main,  15th  Annual  Issue,  July,  1909,  p.  108. 
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BAUXITE  AND  ALUMINUM. 


By  W.  C.  Phalen. 


BAUXITE. 


PRODUCTION. 


The  production  of  bauxite  in  the  United  States  in  1908  amounted 
to  52,167  long  tons,  valued  at  $263,968,  a  decrease  of  45,609  tons,  or 
nearly  47  per  cent  in  quantity,  and  of  $216,362,  or  45  per  cent  in 
value,  as  compared  with  the  production  of  1907.  The  average  price 
of  the  material  at  the  mines  was  about  $5.06  per  long  ton,  an  advance 
of  $0.15  over  the  price  in  1907. 

The  list  of  States  producing  bauxite  on  a  commercial  scale  remains 
as  in  1907.  These  States  are  Alabama,  Arkansas,  Georgia,  and  Ten- 
nessee. *  As  in  past  years,  Arkansas  leads  in  production  with  an  out- 
put of  considerably  more  than  60  per  cent  of  the  total.  The  actual 
production  of  this  State,  however,  fell  off  about  43  per  cent,  and  that 
of  Georgia  and  Tennessee  also  decreased ;  the  production  of  Alabama 
increased. 

The  following  table  gives  the  production  and  value  of  bauxite  from 
1889  to  1908,  inclusive.  In  the  collection  of  these  statistics,  the  cordial 
cooperation  of  the  state  geologists  of  Georgia  and  Alabama  in  their 
respective  States  is  hereby  aclmowledged. 

Production  of  bauxite  in  the  United  States,  1889-1908,  hy  States,  in  long  tons. 
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lOKBBAL  BBS0X7B0XS. 
CONSUMPTION. 


The  following  table  shows  the  annual  production,  imports,  oon- 
sumption,  and  ^ue  of  bauxite  in  the  United  States  during  the  last 
five  years: 

Production,  imports,  OMd  consumption  of  ItauwUe  in  Uniied  States,  190Jhi90S, 

in  long  tons. 


Year. 

ProdQOtton. 

ImpOEtL 

OonaumptfoiL 

Qwnttty. 

yalue. 

QMiitttjr. 

ValiM. 

Qnantltir. 

Value. 

1904 

47,661 

971776 
62,167 

8285,704 
210^202 
868,811 
480^880 
2^968 

15,874 

25,086 
21,679 

f49.'9B7 
4<S17 
68,221 

87, 8B 

88,085 
68,865 
98,141 
122,842 
78,846 

f»6,961 

1905 

^809 

1906 

Siiw 

1907 

698,686 

1906 

861, 7n 

WORLD'S  PRODUCTION. 


The  following  table  shows  the  world's  production  of  bauxite  from 
1905  to  1907,  inclusive: 

WorWs  production  of  hauwUe,  1905-19(17^  la  Umg  Urns. 


Country. 

1906. 

1906. 

1907. 

Quantity. 

ValuB. 

Qnantlty. 

Valw. 

Qnaatlly. 

Vain*. 

United  States 

48.129 

101,378 

7,300 

8240,292 

205.788 

8,880 

75,882 

115,926 

6,654 

8868,811 

229,962 

13,274 

97,776 

155.512 

7.480 

9480,390 

France 

818.206 

United  Kingdom 

9.168 

Total 

156,807 

4M,910 

197,912 

611,687 

260,768 

807,704 

NOTES  ON  THE  BAUXITE  INDUSTRY. 

Few  changes  took  place  in  the  bauxite  industry  during  1908, 
The  industrial  depression  which  began  in  the  fall  of  1907  and  ex- 
tended into  the  year  1908  was  felt  in  the  bauxite  and  aluminum 
industry  as  well  as  in  others.  There  was  little  or  no  new  develop- 
ment or  prospectinff  work  done.  Numerous  new  discoveries  of  baux- 
ite, however,  have  been  reported.  An  occurrence  has  been  reported 
near  AUentown,  Pa.,  and  another  occurrence  was  visited  by  the  writer 
about  7^  miles  northwest  of  Fort  Payne,  Dekalb  Countv^  Ala.  The 
latter  deposit  is  located  a  short  distance  from  Big  Will  Creek,  and 
the  nearest  station  is  Cordell,  on  the  Alabama  Great  Southern  Rail- 
road. A  few  prospect  pits  have  Ixhmi  sunk  at  this  locality,  an 
open  cut  has  been  dug,  a  shaft  50  feet  deep  has  been  made,  and  a 
few  tons  of  ore  have  been  thrown  out.  In  the  immediate  vicinity 
numerous  pockets  of  iron  ore  have  l)een  prospected,  but,  so  far  as 
known,  no  bauxite  has  ever  been  shipped  from  the  locality. 

Virginia, — A  deposit  of  bauxite  ore  in  Virginia  has  been  brought 
to  the  writer's  attention  by  E.  C.  Harder,  of  the  United  States  Geo- 
logical Survey,  who  has  supplied  the  following  data  regarding  it : 
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The  bauxite  is  found  in  Botetourt  CJounty,  Ya.,  about  2  miles  east  of 
Trout ville,  at  the  old  Houston  iron  and  manganese  mines.  The  mines  consist 
of  two  large  open  cuts  about  half  a  mile  apart,  and  the  bauxite  occurs,  though 
probably  not  in  commercial  quantity,  in  the  westernmost  of  these.  The  cuts 
are  in  variegated  clay  at  the  foot  of  the  Blue  Ridge. 

The  rocks  of  eastern  Botetourt  County  are  of  Cambrian  age  and  have  the 
following  succession,  beginning  with  the  highest  beds: 

Natural  Bridge  limestone. 

"  Buena  Vista  "  shale. 

Sherwood  limestone. 

I^wer  Cambrian  quartzite. 

Lower  Cambrian  quartzite  and  shale. 
The  lower  Cambrian  quartzite  forms  the  western  slope  of  the  Blue  Ridge. 
The  Sherwood  limestone  and  the  "  Buena  Vista  "  shale  form  a  gently  sloping 
shelf  at  its  foot,  and  the  Natural  Bridge  limestone  the  valley  to  the  west. 
Near  the  foot  of  the  Blue  Ridge  the  rocks  are  concealed  by  a  considerable 
thickness  of  variegated  clay  and  sand,  most  of  which  is  residual,  but  part  of 
which  may  be  of  fluviatile  origin.  The  iron  and  manganese  ores  and  the 
bauxite  occur  in  these  clays  at  or  near  the  contact  of  the  lower  Cambrian 
quartzite  with  the  overlying  formation.  The  bauxite  is  associated  with  iron 
and  manganese  ores  in  bright-colored  red,  orange,  brown,  and  pink  clays 
lying  on  partly  decomposed  sandstone,  horses  of  which  extend  upward  into 
the  clay.  Most  of  the  manganese  ores  occur  as  a  replacement  of  the  sandstone 
in  these  horses  and  in  dark-colored  clays  immediately  in  contact  with  them. 
The  iron  ores,  some  of  the  manganese  ores,  and  the  bauxite  occur  in  the 
variegated  clays,  the  iron  and  manganese  being  in  the  form  of  irregular  frag- 
ments and  the  bauxite  in  scattered  massea  The  clay  forms  a  sort  of  blanket 
deposit  o\'er  the  decomposed  sandstone  and  has  an  average  thickness  of  from 
15  to  30  feet,  so  that  the  ores  associated  with  it  are  surface  occurrences  and 
do  not  extend  to  a  great  depth.  The  bauxite  has  a  pisolitic  texture  and,  as  a 
rule,  is  highly  ferruginous  and  dark  red  in  color.  Some  of  the  ore,  however, 
is  light  red  or  yellow.  The  pisolites  vary  in  diameter  from  one-tenth  inch  to 
one  inch,  and  consist  of  a  thin  shell  composed  of  concentric  layers ;  the  interior 
is  structureless,  but  usually  porous  and  cellular. 

New  hauxite  "field  in  Georgia. — In  the  report  for  1907  on  the 
occurrence  of  bauxite,  a  note  was  given  on  a  new  field  in  Wilkinson 
County,  Ga.  Since  that  time,  this  new  field  has  been  studied  in 
much  greater  detail  by  Otto  Veatch,  of  the  Geological  Survey  of 
Georgia,*  from  whose  article  the  following  notes  are  in  part  ab- 
stracted and  in  part  quoted. 

The  deposits  are  in  no  way  connected  with  those  of  northwestern 
Georgia,  either  geographically  or  geologically,  being  located  150 
miles  distant  and  near  the  margin  of  the  coastal  plain.  Macon  is  the 
nearest  city,  located  30  miles  to  the  west.  The  bauxite  apparentlv 
occurs  near  the  contact  between  the  Tuscaloosa  (Lower  Cretaceous) 
and  Claiborne  (Tertiary)  formations  which  are  chiefly  made  up  of 
unconsolidated  clays  and  sands,  lying  practically  flat  and  having  no 
pronounced  structural  features.  The  bauxite  occurs  in  the  lorni 
of  beds  either  resting  directly  upon  the  Cretaceous  clays  or  dissemi- 
nated as  nodules  tiirough  them.  Bauxite  beds  10  feet  thick  have  been 
observed. 

The  ore  is  generally  either  pisolitic  or  concretionary',  but  it  is  also 
amorphous,  in  which  case  it  may  be  dense,  halloysitic,  or  even  flinty 
in  appearance.  Its  color  varies  from  almost  white  or  cream  to  a 
bright  red.  It  is  generally  hard,  and  no  soft,  granular,  or  claylike 
varieties  have  yet  Seen  discovered. 

•Veatch.   Otto,  The  bauxite  deposits  of   Wilkinson    County,   (;a. :  Bull.   Geol.    SurreT 
Geoisla  Ni  18,  1909,  pp.  430-447.  "^^ 
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The  following  analyses,  made  by  Edgar  Everhart,  chemistr  of  the 
Geological  Survey  of  Georgia,  show  the  composition  of  the  ore : 

Analyses  of  bauxite  from  Wilkinson  County,  QaJ^ 


No. 
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14 

14 

"Analyst,  Edgar  Everhart. 

According  to  Veatch:* 

The  origin  of  the  bauxite  is  obscure.  The  geological  conditions  under  which 
it  formed  were  evidently  different  from  those  of  the  Georgia-Alabama  and  the 
Arl^ansas  districts,  and  it  is  not  believed  that  the  theories  advanced  in  explana- 
tion of  those  deposits  are  applicable  to  the  Wilkinson  County  bauxite. 

The  close  association  of  the  Wilkinson  County  bauxite  with  the  white  clays 
and  sedimentary  kaolins  of  the  Cretaceous  at  once  suggest  these  clays  as  the 
source  of  the  alumina  of  the  bauxite.  The  facts  collected  Ui  the  field  and  the 
chemical  analyses  favor  most  strongly  the  theory  that  the  bauxite  has  resulted 
from  a  chemical  alteration  in  place  of  pure  clays.  The  following  analyses 
suggest  a  gradation  from  clay  to  bauxite: 


Analyses  showing  (jrmlation  of  clay  to  bauxite.^ 


Moistiin' I      0. 85 

HjO Ki.70 

AI2O3 1    38. 24 

SiOa  ( total ) 45. 39 

SiOa  ( sjind ) ;        .93 

FejOs I      1. 01 

TiOj I      1 .  76 

CaO !        .10 

MgO '  Trace. 

Nas*  > '  Trace. 

K,( ) I  Trace. 

Total I  UK). .V> 


0.89 

14.10 

39.34 

h  43. 67 

1.12 

.72 

l.()l 

None, 

.10 

.05 

.10 


,  0.78 
!  14.54 
I  4).  91 
I  C41.21 
I  6.63 
I  .81 
1.52 


-^  ! 


.12 
.04 
.24 


100.48  I  100.12 


I ■■ 

'     o.:i3  

18.12  I     29.10  32.97 

43.50  '     55.21  60..^=^ 

33.34  I     12.40  2.1i 


1.89  I 
1.53  ' 


2.15  • 


l.N» 

i.yrt 


98.38  :  100.15 


« -Vnaly.st,  Kdjjar  Everhart.     "Soluble  silica  5.28  per  cent.     '"Soluble  silica  4.82  per  cent. 

All  of  tlio  samples  nro  from  Wilkinson  County.  No.  1  is  an  unaltere<l  white 
rlay,  and  is  representative  of  extensive  IhhIs  which  occur  in  Wilkinson  and 
ndjolnin^  <'ouMties.  Nos.  2  and  l\  are  senii-indnrated  clays,  which  contain  o<Mirse 
ncKlules  and  concretions  and  have  the  appearance  of  bauxite:  Nos.  4  and  5  show 
a  further  decrease  in  silica,  and  No.  0  is  a  nMatively  pure  bauxite.  The  silii^i 
in  Xos.  4.  5.  and  <>  exists  mainly  in  <'onil)ination  with  alumina  as  clay  and  partly 
as  soluble  silica,  but  does  not  exist  in  appnn'iable  percentages  as  free  silica 
or  (piartz  sand. 

In  the  field  samples  of  clay  may  be  obs<^rve<l  which  in  their  physical  api>oar- 
ance  su^jrest  an  alteration  process  to  bauxite.  These  clays  are  semihard,  mejily. 
and   have   lost    some   of   their   plasticity:    they   contain   both   nodules   without 


«  Op.  cit.,  pp.  436-439. 
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concretionary  structure  and  concretions,  giving  the  whole  the  appearance  of 
bauxite.  Analyses  show,  however,  not  only  a  small  excess  of  alumina  over 
silica,  but  also  that  a  jMirt  of  the  silica  exists  In  a  soluble  form.  These  clays 
form  the  upper  part  (in  contact  with  the  Tertiary)  of  massive  nonlaminated, 
white  clay  beds  which  may  reach  a  thickness  of  30  feet ;  the  lower  part  of  these 
beds  is  structureless,  soft  clay,  but  there  is  no  sharp  line  between  the  two. 
Frequently  the  nodules  nnd  concretions  weather  out  of  the  clay,  giving  the  clay 
a  pitted  and  honeycombed  appearance.  At  one  locality  irregularly  shaped 
nodules  of  bauxite  were  scattered  through  the  soil  and  were  evidently  derived 
by  a  weathering-out  process,  probably  from  a  bauxite  clay.  Concretions  have 
been  observed,  which,  though  possessing  a  distinct  concentric  structure,  seem  to 
be  kaolin.  It  is  not  unlikely  that  these  concretions  upon  closer  examination 
will  show  a  high  percentage  of  soluble  silica,  or  silica  not  In  combination  with 
alumina  as  in  kaolin.  Specimens  may  also  be  obtained  which  are  part  clay 
and  part  bauxite,  and  not  simply  mechanical  mixtures  which  may  have  resulted 
after  the  formation  of  the  bauxite. 

Bowlders  of  relatively  pure  bauxite,  together  with  fragments  of  pitted  clay, 
are  very  often  found  in  the  soil  lying  upon  the  beds  of  honeycombed  or  pitted 
kaolins. 

Assuming  then  that  the  bauxite  was  derived  by  a  chemical  process  from  the 
clay,  what  was  the  chemical  solvent  which  affected  the  change,  and  under  what 
conditions?  The  manner  in  which  a  relatively  pure  clay  or  kaolin  could  be 
decomposed  with  the  formation  of  bauxite  confessedly  offers  a  difficult  problem. 
The  most  satisfactory  conclusion  which  the  writer  can  come  to,  considering  the 
limited  opportunity  of  collecting  facts,  since  the  bauxite  is  as  yet  wholly  un- 
developed, is  that  the  kaolin  and  other  clay  may  have  been  altered  by  circulat- 
ing highly  alkaline  waters  of  meteoric  origin.  The  alkaline  carbonates  as 
sodium  carbonate  or  bicarbonate,  NaHCOs,  may  have  been  formed  by  the  action 
of  carbonic  acid  on  alkaline  silicates  or  other  alkaline  salts  in  the  overlying 
Tertiary,  and  being  taken  into  solution  by  circulating  waters  issued  as  springs 
near  the  contact  of  the  Tertiary  with  the  impervious  white  clays  of  the  under- 
lying Cretaceous.  The  action  of  the  sodium  carbonate  on  the  kaolin  would  result 
in  the  desilication  of  the  kaolin  with  the  formation  of  a  sodium  silicate^  leaving 
an  aluminous  hydroxide  in  a  gelatinous  or  colloidal  condition.  The  action  of 
alkaline  carbonates  upon  the  clay  would  take  place  more  readily  were  the  waters 
carrying  them  in  solution  heated. 

The  conclusion  is  that  the  bauxite  has  been  derived  by  the  action  of  a  de- 
composing agent  upon  the  clay,  whatever  this  chemical  may  have  been,  or  its 
source.  Certainly,  this  chemical  must  have  been  a  more  powerful  solvent  than 
carbonic  acid,  and  the  alteration  was  effected  by  other  than  simple  weathering 
agencies.  The  possibility  of  thermal  waters  derived  from  the  near-by  igneous 
rocks  of  the  Piedmont  Plateau  or  those  underlying  the  sediments  effecting  the 
alteration  was  considered,  but  under  the  geologic  conditions  this  seems  to 
have  little  evidence  in  its  favor.  Waters  carrying  sulphuric  acid  would  be 
capable  of  decomposing  the  clay,  but  the  source  of  the  acid  would  be  difficult 
to  explain,  since,  so  far  as  known,  the  overlying  Tertiary  and  the  Cretaceous 
contain  no  appreciable  amounts  of  sulphur  compounds. 

A  number  of  occurrences  have  been  reported,  but  no  development 
work  and  very  little  prospecting  has  been  done.  The  principal 
localities  where  bauxite  has  been  found  are:  (1)  three  miles  north- 
east of  Mclntyre  on  the  property  of  Mrs.  W.  R.  Parker,  J.  R.  Honey- 
cutt,  W.  E.  Honeycutt,  and  James  Daniel;  (2)  five  miles  north  of 
Mclntyre  on  the  property  of  J.  U.  Parker;  (3)  at  Mclntyre  station, 
on  the  property  of  Dr.  W.  A.  Parker;  (4)  three  miles  west  of  Mc- 
lntyre on  the  HoUeman  property ;  (5)  three  miles  east  of  Mclntyre 
on  the  property  of  R.  W.  Adkins;  (6)  three  miles  west  of  Tooms- 
boro  on  the  property  of  Dr.  N.  T.  Carswell;  (7)  on  the  old  Cham- 
bers place,  li  miles  southwest  of  Irwinton;  (8)  on  the  J.  R.  McNeal 
place,  6  miles  west  of  Irwinton;  (9)  six  miles  southeast  of  Gordon, 
on  the  Vincent  property  owned  by  W.  A.  Jones,  of  Gordon;  (10)  on 
the  property  of  Mrs.  Z.  T.  Miller,  3^  miles  south  of  Gordon;  (11)  on 
the  nam  of  J.  L  Etiiieridge,  2  miles  southeast  of  Coopers  Station* 
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For  a  full  description  of  the  various  localities  enumerated  the 
reader  is  referred  to  Veatch's  article  cited  above. 

The  points  at  which  the  bauxite  is  most  likely  to  occur  may  be 
approximately  located  by  finding  the  white  clay  beds,  locally  known 
as  the  ^' chalk"  beds,  as  the  bauxite  has  been" found  conti^ous  to 
the  clay  and  near  its  contact  with  the  overlying  red  sands  and  impure 
days.  The  geologic  conditions  obtaining  in  \Vilkinson  County  are 
also  found  in  Twiggs^  Washington,  Glascock,  McDuffie,  and  Bich- 
mond  counties,  and  Bauxite  may  be  found  in  any  or  all  of  these. 

Tennessee  -field, — The  bauxite  deposits  occurring  in  Missionary 
Sidge,  near  Chattanooga,  were  worked  during  1Q08  by  only  one  com- 
pany, the  National  Bauxite  Company.  This  company  worked  two 
pits  during  the  year,  known  as  the  Perry  mines,  Nos.  1  and  2.  At 
the  former  minej  operations  were  conducted  during  the  early  part  of 
the  year,  but  the  spring  rains  caused  a  cessation  of  the  work.  There 
is  still  some  gtiod  ore  remaining,  however.  Operations  at  Perry  mine 
No,  2  were  begun  in  August,  and  it  was  expected  that  this  mine 
would  be  w^orked  during  the  rest  of  1£>08  and  would  furnish  the  main 
tonnage  from  this  district.  ^  ^ 

A  new  log  washer  and  a  revolving  cylindrical  drier  were  erected 
by  the  company  during  the  year  and  were  completed  in  April,  Thej 
have  been  used  more  or  less  intermittently  ever  since.  The  ore  from 
the  Missionary  Ridge  mine-s  is  carted  to  a  belt  line  on  the  ridg*3  and 
hauled  on  this  to  the  main  railroad  line.  The  ^Uuminnm  Company* 
of  America  has  done  no  work  in  the  Tennessee  field,  and  no  prospect- 
ing work  hiis  been  done  in  this  district  since  the  financial  depre^ion 
of  the  f  aU  of  1907. 

Georgia-Alabama  -field. — Conditions  in  the  Georgia- Alabama  field 
were  not  so  good  in  1908  as  during  1907.  The  general  demand  for 
bauxite,  both  by  the  alum  manufacturers  and  the  manufacturers  of 
metallic  aluminum,  has  been  slight,  and  the  depression  has  been  keenly 
felt.  The  Aluminum  Company  of  America  has  worked  at  the  Wat- 
ters  property  near  Hermitage  and  has  done  some  exploratory  work 
near  the  Monahan  mine  near  Rock  Run,  Ala.  A  little  work  has  been 
done  at  the  Reese  mine,  located  a  few  miles  south  of  Cave  Spring,  Gra., 
and  some  good  ore  has  been  found.  Most  of  the  company's  ore  has 
been  dried  at  Cave  Spring.  Mr.  John  H.  Hawkins  has  also  done  some 
work  near  Hermitage.  The  Republic  Mining  and  Manufacturing 
Company  has  done  some  work  at  the  Dike  mine  near  Rock  Run,  Ala., 
and  is  reported  to  have  mined  a  little  ore  near  Hall's  Station  on  the 
Western  and  Atlantic  Railroad,  18  or  20  miles  northeast  of  Rome 
and  about  5  miles  from  Kingston.  The  National  Bauxite  Company 
has  done  some  work  at  the  Hebble  mine,  about  4  miles  south  of  Cave 
Spring.  This  is  one  of  the  largest  openings  in  the  district.  Nothing 
has  hSsjn  done  at  the  Grordon  property,  though  there  is  still  some  ore 
there. 

ALUMINUM. 

PRODUCTION  AND  CONSUMPTION. 

The  aluminum  industry,  like  other  metal  industries,  felt  and  still 
feels  the  effects  of  the  financial  depression  of  1907.  The  amount  of 
metal  being  used  at  the  beginning  of  1909  was  no  greater  than  during 
1906,  before  the  extensive  additions  to  plant  eqaipments  took  place. 
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At  the  dose  of  the  year  1907  quotations  on  metallic  aluminum 
ranged  from  37  to  39  cents  per  pound,  with  the  trade  very  dull. 
About  the  middle  of  January,  1908,  revised  prices  were  issued  as 
follows:  No.  1  ingots,  99  per  cent  pure,  33  cents  per  pound  in  ton 
lots;  No.  2  ingots,  32  cents  per  pound.  About  the  middle  of  April 
quotations  on  ifo.  1  ingots  remained  the  same,  with  a  base  price  on 
rods  and  wire  of  38  cents  and  on  sheets  of  40  cents.  These  prices 
held  steadily  until  the  month  of  October,  but  foreign  metal  was  occa- 
sionally oifered  at  rather  lower  prices.  During  the  latter  half  of 
October  there  was  a  considerable  reduction  in  prices.  The  base  price 
of  ingots  fell  to  26  cents,  and  that  of  sheets  to  35  cents  per  pound. 
At  the  end  of  October  a  further  reduction  to  25^  cents  per  pound  in 
ton  lots  for  No.  1  ingots  occurred,  while  in  lots  smaller  than  a  ton 
the  price  was  26^  cents.  During  the  earlier  part  of  the  month  the 
understanding  among  the  European  producers  expired,  and  on 
account  of  the  great  excess  of  productive  capacity  and  the  accumula- 
tion of  a  large  unsold  stock  strong  competition  developed  and  the 
l^rices  fell  to  13J  and  14  cents.  EUffh-grade  French  aluminum  was 
offered  at  23  cents  per  pound  at  the  end  of  October.  About  the 
middle  of  November  the  nominal  price  of  the  American  producers 
remained  as  stated,  but  high-grade  foreign  aluminum  was  offered  as 
low  as  22i  cents,  falling  to  22  cents  at  the  close  of  the  month.  At  the 
end  of  November  the  Aluminum  Company  of  America  quoted  24 
cents  as  the  base  price  for  No.  1  ingots  and  33  to  34  cents  as  the  base 
price  for  sheets.  Foreign  aluminum  was  offered  at  22  cents  for 
ingots.  The  rang[e  of  the  market  in  America,  therefore,  was  from  22 
to  24  cents,  while  in  Europe  the  metal  was  quoted  at  13J  and  14  cents. 
These  prices  were  maintamed  throughout  December  until  the  close  of 
1908,  and  also  obtained  during  January,  1909.  It  is  noteworthy  that 
in  1908  aluminum  sold  in  Europe  for  less  than  copper,  pound  for 
pound. 

The  magnitude  of  the  aluminum  industry  is  shown  by  the  follow- . 
ing  table,  which  gives  the  production  since  the  beginning  of  the 
industry  m  1883 : 

Production^  in  pounds,  of  aluminum  in  the  United  States,  1883-1908. 


1883 83 

1884 150 

1885 283 

1886 3, 000 

1887-^ 18, 000 

1888 19, 000 

1889 47, 468 

1890 61, 281 

1891 150,000 

1892 259, 885 

1893 333, 629 

1894 550, 000 

1895 920, 000 

1896 1,300,000 


1897 4, 000, 000 

1898 5,  200, 000 

1899 6,500,000 

1900 7,150,000 

1901 7, 150, 000 

1902__-. 7, 300, 000 

1903 7,  500,  000 

1904 «  8, 600, 000 

1905 « 11, 347, 000 

1906 « 14,  OrO,  000 

1907 o  17,  211, 000 

1908 « 11, 152, 000 


Total 111,682,779 


The  value  of  the  exports  of  aluminum  and  manufactures  of  alumi- 
num of  domestic  production  for  the  last  five  years  has  been  as  follows : 
1908,  $330,092;  1907,  $304,938;  1906,  $364,251;  1905,  $290,777;  1904, 
$166,876. 
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704  MINERAL  BESOUBGES. 

PROGRESS  OF  THE  ALUMINUM  INDUSTRY. 

A  recent  event  of  importance  in  the  aluminum  industry  was  the 
expiration  on  February  2,  1909,  of  the  Bradley  patent.  As  has 
already  been  noted,  the  Hall  patent  expired  April  2, 1906. 

In  a.recent  niunber  of  Metal  Industry,  the  pro^ss  in  the  aluminum 
industry  for  the  last  twenty  years  has  been  concisely  described  by  an 
anonyinous  writer.*  As  is  well  known,  the  business  in  the  United 
States  is  in  the  hands  of  a  single  company — ^the  Aluminum  Company 
of  America — which  controls  extensive  works  located  at  Niagara  Falls 
and  Massena,  N.  Y.,  Shawenegan  Falls,  Quebec,  Canada,  and  at  East 
St.  Louis,  111.  The  new  plant  of  the  company,  built  recently  at 
Niagara  Falls,  is  known  as  No.  3.  This  is  one  of  the  largest  plants 
of  its  kind  in  the  world.  It  is  furnished  with  power  from  the  power 
house  of  the  Niagara  Falls  Hydraulic  Power  and  Manufacturing 
Company  through  10  generators,  each  of  5,000  horsepower  capacity, 
which  are  the  largest  direct  current  generators  in  point  of  capacitv 
that  have  ever  been  built.  The  current  is  carried  to  the  company's 
reduction  plant  and  rolling  mill  by  means  of  conductors  consisting  of 
aluminum  bus-bars,  one  of  the  heaviest  bus-bar  lines  in  the  worloT 

RECENT   APPLICATIONS   OF   ALUMINUM. 

The  applications  of  aluminum  have  been  recently  summed  up  by 
J.  T.  W.  Echevarri,*  from  whose  article  the  following  notes  are  in 
part  taken : 

Aluminum  is  used  in  iron  and  steel  works  for  removing  oxygen 
from  the  oxides  of  iron  and  other  substances,  the  heat  generated  bein^ 
so  great  as  to  raise  the  temperature  of  large  bodies  of  iron.  It  also 
has  the  power  of  combining  chemically  with  those  gases  imprisoned 
during  the  cooling  of  the  metal,  thus  preventing  porosity.  For  these 
purposes  the  metal  is  either  used  in  the  form  of  an  alloy  known  as 
"  ferroaluminum,"  or  as  the  pure  metal,  either  in  the  granulated  or  bar 
form  or  in  small  pieces  weighing  uniformly  one-eighth  ounce  or  one- 
fourth  ounce  each.  This  property  of  keeping  molten  metal  hot  or 
of  raising  the  temperature  of  a  molten  metallic  bath  has  been  utilized 
in  the  thermit  welding  process,  invented  by  Goldschmidt.  In  this 
process  aluminum  and  iron  oxide  are  intimately  mixed  in  a  finely 
divided  state  and  ignited  by  means  of  a  fuse.  The  heat  of  combus- 
tion in  the  ensuing  reaction  raises  the  temperature  of  the  casting  to 
the  welding  point.  The  reaction  takes  place  in  a  funnel-shaped 
crucible,  from  which  the  fluid  metal  resulting  from  the  reaction  is 
run  into  a  suitably  shaped  mold  formed  around  the  area  of  the  joint 
to  be  made,  which  is  preheated  by  means  of  a  blow  lamp  to  avoid 
chilling  the  first  lot  of  metal  coming  through. 

Aluminum  is  used  in  constantly  increasing  quantities  in  the  motor- 
car industry,  combining  as  it  does  both  lightness  and  stiffness.  It  is 
used  in  making  crank  cases,  gear  boxes,  carburetors,  radiators,  dash- 
boards, etc.,  besides  in  smaller  ways.  In  castings  it  has  been  found 
advantageous  to  alloy  the  metal  with  copper,  zmc,  or  nickel,  which 
increases  its  strength  and  makes  it  easier  to  work. 

-The  Metnl  Industry,  vol.  7,  No.  1,  .Tanuary,  1909,  pp.  S-IO. 
^The  Mining  .lournal,  November  14  and  21,  1908. 
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Aluminum  is  one  of  the  most  malleable  of  all  metals.  Moreover, 
it  takes  and  retains  a  very  high  polish.  For  these  ^asons  it  is  usea 
in  connection  with  the  manufacture  of  articles  of  everyday  use 
almost  without  limit.  Some  of  these  new  uses  are  as  wall  "  paper," 
ceiling  panels,  stamped  or  hammered  trays,  finger  plates,  etc.,  in 
the  form  of  very  thin  sheets;  as  a  substitute  for  lithographic  stones 
and  zinc  plates;  and  in  the  panels  of  car  and  carriage  bodies.  The 
advantages  of  aluminum  in  the  manufacture  of  cooking  utensils  is 
well  known ;  among  these  advantages  are  long  life,  noncorrosion  from 
acids,  and  lightness. 

In  the  form  of  powder  aluminum  is  used  to  an  increased  extent  in 
the  manufacture  of  metallic  paints  and  varnishes,  its  property  of  not 
tarnishing  making  it  particularly  suitable  for  this  purpose.  The 
paint  is  valuable  in  protecting  iron  and  in  rendering  woodwork  partly 
nreproof  when  appued  in  thick  coats. 

In  the  form  or  tubes  it  is  used  by  acid  and  rubber  manufacturers. 
A  new  product  is  bimetallic  tubing,  which  is  made  of  aluminum  and 
steel,  with  the  outer  shell  of  aluminum  and  the  inner  of  steel,  or  vice 
versa.  The  same  combination  may  be  made  with  aluminum  and 
copper. 

In  America  it  is  used  to  an  increased  extent  in  the  transmission  of 
electric  power  on  a  large  scale.  The  Aluminum  Company  of  Amer- 
ica secured  during  1908  the  important  contract  for  furnishing  the 
transmission  wires  to  be  used  in  the  electrification  of  the  Southern 
Pacific  Railroad  Company's  terminals  in  San  Francisco.  Copper  is 
here  replaced  by  aluminum.  Another  contract  reported  as  having 
been  received  hy  the  same  company  is  that  for  the  cable  for  a  trolley 
road  to  Lake  Winona,  Wisconsin.** 

The  subject  of  the  alloys  of  aluminum  is  so  vast  that  it  can  only  be 
briefly  referred  to  here.  Great  strides  have  been  made  in  the  study  of 
this  subject  in  recent  years.  The  alloys  in  most  common  use  are  those 
of  aluminum  combined  with  zinc,  copper,  and  nickel.  A  new  alloy 
which  has  attracted  some  attention  is  known  as  magnalium.  As  pre- 
pared by  Dr.  Ludwig  Mach,  2  to  12  parts  of  magnesium  added  to 
100  parts  of  aluminum  produce  an  allov  lighter  than  aluminum  and 
possessing  the  workabilitv  and  strength  of  brass.  One  of  the  most 
valuable  features  of  the  alloy  is  the  ease  with  which  it  can  be  turned, 
planed,  or  drilled. 

ALUMINUM    SALTS. 
PRODUCTION. 

There  was  a  decrease  of  about  26  per  cent  in  the  quantity  of  alum 
produced  in  the  United  States  in  1908  as  compared  with  the  produc- 
tion of  1907,  and  the  quantity  produced  has  (iwindled  to  the  propor- 
tions which  obtained  about  five  years  ago.  The  quantity  of  aluminum 
sulphate  also  decreased  about  9  per  cent,  and  imports  fell  off  10  per 
cent.  The  following  table  shows  the  production  of  alum  and  alumi- 
num sulphate  for  the  years  1904  to  1908,  inclusive . 

•The  Metal  Industry.  April,  1908. 
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H      Production  and  imporiit  of  aluminum  salts  into  the  United  Statea,  1904-1908,  in 
H                                                                   short  tons. 

Produotion. 

tmpOTtM^a 

^          Ye^r. 

Alnm. 

Alumlimm  inlpliale. 

Q\im)llt7- 

Valoe. 

QuoatltT- 

Valiae. 

Pci^tcin. 

QDancltr. 

Value. 

Per  ton. 

^1       1901. ,.v 

11,663 
10,114 
15.613 
10,  404 
7.700 

$319,  ]S9 
289, 716 
450, 12& 
361,900 
336,710 

26.66 

34. 7S 
801 74 

9fl,9n 

89,246 

mg2i 

97,266 

ffl,  417,867 
1,660,&L=J 

i,flj3,gea 

2,006,046 
1,«36,213 

f  19.04 
17.67 
18.07 
IS.  SO 
18.87 

806 
1,282 
1,183 
1,562 

24,  «3 

■      ipofti. 

■  11103.,,*. 

■  i^m...., 

^1           "  IncludoB  alumina,  altimitium  lijdr&te,  or  rGflntd  b&mlte,  alum,  alum  cake;  aJamlnua 
■       sulphate,  aluminous  cakt^,  and  &lum  Id  crjatals  or  ground. 

^M                                                                                USES. 

^B         One  of  the  principal  uses  of  alum  is  in  the  paper  trade  where  it  is 
W          otilixed  for  sizing  or  giving  a  hard  finish  to  paper.     Aluminum  sul- 
1           phate  and  also  potash  alum  are  used  in  the  purification  of  water, 
I          Crystals  of  potash  alum  are  also  used  in  the  dyeing  trade.     A  small 
1           amount  of  alum  is  used  in  the  manufacture  of  medicine.     Recent  ex- 
I           periments  have  shown  the  possibility  of  making  carbonate  of  alumi* 
1           num.    The  experimental  work  along  this  line  was  referred  to  in  last 
1          yearns  report  on  bauxite  and  aluminum* 
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The  more  important  publications  in  English  treating  of  bauxite, 
aluminum,  and  alui^inum  salts  are  listed  below.  This  list  includes 
also  the  principal  latest  papers  devoted  mainly  to  the  technology  of 
aluminum. 
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Holland,  T.  H.    The  occurrence  of  bauxite  in  India:  Records  Geol.  Survey, 

India,  vol.  32,  pt.  2,  1905,  pp.  175-184. 
HoBTON,  J.    The  manufacture  of  aluminum :  Trans.  Eng.  Soc.  School  of  Prac. 
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ANTIMONY. 


By  Frank  L.  Hess. 


PRODUCTION. 

Only  olie  lot  of  ore  the  value  of  which  was  wholly  or  principally 
confined  to  the  antimony  content  was  reported  to  the  United  States 
Geological  Survey  as  having  been  mined  and  marketed  in  this  country 
during  1908.  Tnis  lot  was  mined  from  the  Bloodj]  Canyon  mines 
near  Mill  City,  Humboldt  County,  Nev.  Some  antimony  ore  was 
mined  at  Burfee,  Idaho,  by  the  Stanley  Consolidated  Mining  and 
Milling  Company,  but  it  was  unsold.  One  metallurgical  company 
in  making  antimonial  lead  used  a  little  antimony  ore  of  domestic 
production  during  the  year,  but  the  ore  had  been  mined  and  sold 
in  a  previous  year.  Many  gold  and  silver  ores  are  also  antimony 
bearing.  When  these  ores  are  smelted  the  antimony  combines  with 
the  lead  of  the  charge  to  form  antimonial  lead,  and  by  this  indi- 
rect means  a  considerable  output  of  antimony  is  produced,  though 
it  goes  on  the  market  as  antimonial  lead,  for  whicn  there  is  a  large 
demand  and  from  which  the  metallic  antimony  is  never  separated. 
This  alloy  is  used  in  type  metal,  babbitt,  and  other  bearing  metals, 
and  in  cofi^  trimminjgs,  linings  for  acid  tanks,  toys,  clock  cases,  and 
other  articles  for  which  a  fairly  hard  metal  to  be  gilded  or  other- 
wise finished  is  desired. 

The  production  of  antimony  in  the  United  States  since  1903  has 
been  as  follows: 


Production  of  antimony  in 

the  United  States,  1903-1907,  in 

short  tons 

Year. 

Contained  in  antimo- 
niallead. 

Antimony  produced 
from  foreign  and  do- 
mestic ore. 

Quantity. 

Value. 

Quantity. 

Value. 

1908 

2,558 
2,671 
2,747 
1,362 

8 

1445,092 
443,598 
588,354 

<(544,800 

oSTO 
0486 
493 
e404 
e351 
None. 

$103,341 
61,926 
117,433 
58,149 
77.300 
None 

1904 

1905 

1906 

1907 

1906 

a  Exdosiye  of  foreign  ores  imported  and  re-exported. 

b  Estimated  ftom  the  average  content  of  the  ore. 

«  Figured  as  60  per  cent  of  domestic  ores  only;  direct  figures  from  the  smelters  could  not  be  obtained. 

'  Estimated  from  the  prices  current  for  the  year. 

c  iDoladed  under  antimonial  lead. 
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.t  present  China  producea  the  greatest  quantity  of  antimony  pres. 

tnce,  Italy,  Austria,  Bohemia^  Turkey,  Mexico ^  and  New  South 
¥Y  ales  are  all  considerable  producers  and  many  other  countries  cod- 
tribute  smaller  quantities  to  the  world's  supply, 

mi  IMPORTS. 

i  imports  of  antimony  during  1908  were  very  large^  though  ex* 
ceeaed  by  both  1906  and  1907.  Had  it  not  been  for  the  depressed 
state  of  trade^  the  figures  for  those  years  would  probably  have  been 
exceeded  in  number  of  pounds^  though  prices  were  so  much  lower  that 
the  total  value  of  the  importations  of  1907  mil  probably  be  the  highest 
point  reached  for  several  years. 

Antimony^  anHjnony  of€,  and  mils  ofaniiTnony  imported  and  mtered/or  coTitumpiion  in 
Uie  United  StaU^,  1903-lBOS,  in  pcmnda. 
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PRICES. 

In  1906  the  price  of  antimony  of  the  best  grade  reached  28  cents 
a  pound,  and  prices  were  high  during  the  whole  year.  Prospectors 
and  miners  wno  owned  or  knew  of  obtainable  antimony-bearing 
deposits  became  interested  in  producing  the  ore,  and  operations 
were  begun  in  Washington,  Idaho,  Utah,  Nevada,  California,  and 
Oregon,  By  the  time  some  of  the  mines  were  in  shape  to  ship  the 
price  of  antunony  had  fallen.  Although  the  year  1907  opened  with 
Cookson's  (the  standard  brand  of  antimony)  at  26  cents,  by  August 
the  price  was  down  to  1 1  cents,  and  in  December  it  was  9.5  cents.  In 
1908  the  highest  price  was  the  same  as  the  lowest  of  1907,  9.5  cents, 
and  the  market  fell  still  lower  in  the  latter  part  of  September  to  8 
cents  per  pound  for  Cookson's,  the  year  closmg  at  8.2  cents.  Ordi- 
nary brands  sold  about  one-half  cent  per  pound  cheaper,  vdth 
Hallett's  about  midway  between  in  price.** 

When  compared  with  the  prices  of  1906  and  1907  the  prices  for 
antimony  in  1908  seem  low,  out  they  were  probably  normal.  In  a 
few  years,  when  the  mines  opened  during  the  years  of  high  prices 
have  been  abandoned  or  neglected  through  the  discouragement  of 
owners,  the  same  forces  that  brought  about  the  excessive  prices  of 
1907  will  likely  again  be  able  to  raise  them  to  the  hurt  of  the  con- 
sumer, for  there  can  be  little  doubt  that  those  prices  were  the  result 
of  market  manipulation. 

a  The  prices  quoted  are  taken  from  the  Engineering  and  Mining  JoamaL 
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USES. 

The  uses  of  the  metal  in  anthnonial  lead,  which  were  given  in  a 
former  paragraph,  form  the  chief  modes  of  consumption. 

Antimony  is  also  used  as  an  adulterant  in  solder  and  is  considered 
a  very  objectionable  element,  especiaUv  when  the  solder  is  to  be  used 
for  sealing  cans  holding  provisions.  Some  antimony  compounds  are 
very  poisonous,  especiSly  the  organic  compounds.  The  use  of  anti- 
mony salts  and  oxides  is  comparatively  large,  as  shown  by  the  impor- 
tations. Antimony  trioxide  is  used  as  a  pigment  in  place  of  wnite 
lead,  zinc  oxide,  etc..  and  seems  to  be  gaining  erouna,  especially  in 
Europe.  The  trioxiae  is  also  used  for  making  tne  glass  used  to  coat 
iron  m  enameled  ware,  as  a  reducing  agent  in  chemical  work,  and  as 
a  detector  of  alkaloids  and  phenols.  Antimony  arsenate,  arsenite. 
trichloride,  iodide,  trioxide,  trisulphide,  pentasmphide,  tartrate,  ana 
antimony  and  potassium  tartrate  are  used  in  medicine.  The  tri- 
chloride, also  called  antimony  butter,  is  used  in  bronzing  iron,  espe- 
cially gun  barrels,  as  a  mordant  for  patent  leather,  in  coloring  zmc 
black,  as  a  mordant  for  silver,  and  in  the  manufacture  of  lakes,  par- 
ticularly from  dyewoods. 

The  double  salts,  antimony  fluoride  and  ammonium  sulphide, 
antimony  and  potassium  oxalate,  and  antimony  and  potassiimi 
tartrate  (tartar  emetic)  are  used  in  dyeing. 

The  trisulphide  is  used  in  pyroteclmics  for  making  "Bengal  fire;" 
the  pentasulphide,  or  golden  sulphide,  in  coloring  rubber  goods;  the 
antimonate  m  coloring  glass  yellow;  vitreous  antimony  sulphide 
made  by*  roasting  antimony  sulphide,  then  fusing  the  product  with 
fresh  antimony  sulphide  is  also  used  to  tint  glass  yellow,  and  for  a  like 
piupose  with  porcelain.**  The  chromate,  under  the  name  of  "  Naples 
yellow,"  is  used  as  a  fine  artist's  color.  Naples  yellow  and  some  of 
the  oxides  are  used  as  ceramic  colors. 

Antimony  in  the  form  of  metal  and  oxide  is  used  in  making  flint 
glass.     About  IJ  poimds  of  each  per  ton  of  ''batch''  is  used. 

•Monde's  Index  1007  has  been  freely  quoted  as  to  uses  of  antimony  oxides  and  salts. 
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By  Fbank  L.  Hess. 


The  United  States  has  been  a  small  producer  of  bismuth  ores, 
and  until  the  last  two  years  these  ores  nave  been  shipped  abroad 
for  reduction.  The  value  of  the  imported  bismuth  and  bismuth 
compoimds  has  amoimted  to  very  much  more  than  that  of  the  ores 
exported. 

The  reduction  of  bismuth  ores  does  not  appear  to  be  extraordi- 
narily diflBcult.  but  the  output  of  ore  in  this  country  has  been  so 
small  that  the  large  smelters  nave  not  cared  to  take  hold  of  the  mat- 
ter and  others  did  not  feel  that  experimenting  and  the  cost  of  a  plant 
would  be  profitable.  At  some  or  the  smelters  a  large  quantity  of 
bismuth  has  been  wasted  in  fumes  and  flue  dusts,  and  at  others  bis- 
muth has  been  carried  in  the  lead  output  and  thus  lost. 

Harkins  and  Swain  have  estimated  that  880  pounds  of  bismuth 
per  day  are  being  thrown  off  in  the  smoke*  at  the  great  Washoe 
smelter,  Anaconda,  Mont.  This  bismuth  is  undoubtedly  not  worth 
saving  unless  the  company  owning  the  smelter  should  find  it  expedi- 
ent to  save  the  flue  dusts  and  fumes  and  work  them  over  for  the 
copper,  lead,  zinc,  arsenic  (part  of  which  is  now  beinff  saved),  and 
otner  mineral  products  whicn  are  lost  each  day  and  which  make  an 
enormous  aggregate.  To  do  this  does  not  now  seem  practicable, 
but  the  circimistance  is  mentioned  to  show  one  large  potential 
source  of  the  metal.  The  electrolytic  process  of  refining  lead  has 
made  the  saving  of  bismuth  carried  in  pig  lead  possible,  and  the 
United  States  Metals  Refining  Company,  m  1906,  erected  a  plant  at 
GrasseUi,  Ind.,  where  the  Betts  process  is  used  to  refine  lead  buUion 
from  the  company's  smelter  at  Bingham  Junction,  near  Salt  Lake 
City.  Most  or  the  lead  ores  carrying  bismuth  come  from  the  Tintic 
district,  but  the  company  buys  gold  and  other  ores  carrying  bis- 
muth from  other  distncts  and  States.  A  comparatively  small  quan- 
tity of  bismuth  was  produced  in  1908,  but  production  was  started 
on  a  much  larger  scale  in  1909.  The  output  is  in  the  form  of  metal. 
The  same  company  makes^  some  bismutn  at  its  copper  refinery  at 
Chroniej  N.  J.,  where  the  bismuth  is  recovered  from  the  anode  shmes 
formed  m  the  electrolytic  refining  of  copper. 

The  Monsanto  Chemical  Company,  of  St.  Louis,  Mo.,  also  put  in 
an  electrolytic  plant  about  the  same  time  that  the  Grasselli  plant 
was  erected.  The  Monsanto  Company  recovered  bismuth  from  lead 
bullion  from  the  State  of  Sinaloa,  Mexico,  and  a  considerable  recovery 
has  been  made,  but  the  plant  was  closed  during  1908. 

George  E.  Stone,  Engle,  N,  Mex.,  reports  having  mined  bismuth 
ore  from  claims  on  the  east  side  of  the  San  Andreas  Mountains,  4 
miles  norUi>  of  the  Dona  Ana  County  line.  The  ore  is  made  up  of 
carbonates  colored  with  copper  and  accompanied  by  some  scheelite. 

•Jour.  Am.  Chem.  Soc.,  vol.  29, 1907,  p.  994. 
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Practically  all  of  the  gold  ores  mined  at  Goldfield,  Nev.,  cany  bis- 
muth, partly  in  the  form  of  bismuthinite,  and  though  not  rich  enough 
to  worJk  as  bismuth  ores  they  would  much  ennch  such  bismuth- 
bearing  lead  bullion  as  that  produced  in  Utah  by  the  United  States 
Metals  Refining  Companj. 

The  domestic  production  of  bismuth  in  1908  can  not  be  disclosed. 

Bolivia  is  a  large  producer  of  bismuth  ores,  but  no  figures  upon 
the  exports  of  bismuth  ores  since  1906  are  obtainable.  During  tnat 
year  bismuth  to  the  value  of  $722,978  was  exported.**  It  seems 
probable  that  somewhat  over  200  metric  tons  of  bismuth  ore  per  year 
are  shipped  from'  BoUvia.    Other  countries  that  are  either  actual  or 

Possible  producers  of  bismuth  are  Bohemia,  Mexico,  New  South 
(Tales,  Norway,  Peru,  Portugal,  Queensland,  Saxony,  Spain,  and 
Tasmania. 

Imports. — The  imports  of  metallic  bismuth  for  the  last  five  years 
have  Deen  as  follows: 

Imports  for  consumption  of  metallic  bismuth  into  the  Unitsd  States  ^  1904-1908,  tneZimve, 

in  pounds. 


Year. 

Quantity. 

Value. 

1904 

185,905 
148,589 
254,733 
250,881 
104,793 

$339,068 
318,007 
318,452 
325,015 

1905 

1906 

1907 

1908 

257,197 

Prices. — The  price  of  bismuth  during  1908,  according  to  the  Mining 
World,  was  $1.75  per  pound,  and  of  the  subnitrate,  according  to  the 
Engineering  and  Mining  Journal,  $1.50.  These  prices  are  currently 
reported  to  be  fixed  by  Johnson,  Matthey  &  Co.,  of  London,  who,  by 
a  trade  agreement  between  foreign  bismuth  refiners,  control  the  trade 
in  France,  England,  and  the  United  States.  At  the  time  the  last 
previous  bismuth  report  was  issued  by  the  United  States  Geological 
Survey  (for  1906)  the  price  for  the  metal  had  been  put  down  to  $1.25 

Eer  pound  in  order,  it  was  beUeved,  to  extinguish  competition  that 
ad  started  up.  Supposedly,  when  this  had  been  accompUshed,  in 
the  middle  of  1907,  tne  price  was  put  up  to  the  figure  mentioned  for 
1908,  and  has  remained  there  since. 

Uses, — Metallic  bismuth  is  used  in  low-fusing  alloys  or  cliche 
metals,  wliich  are  used  in  the  automatic  sprinklers  common  in  large 
stores,  warehouses,  etc.,  and  in  solders^  some  of  which  it  is  said  to  be 
possible  to  use  under  hot  water  which  has  been  acidulated  with 
nydrochloric  acid.  Some  fuses  for  electrical  wiring  contain  bismuth. 
A  British  patent  (Xo.  23586,  Dec.  24,  1900)  uses  the  following 
formula:  Bismuth,  50  parts  (by  weight);  cadmium,  15  parts;  lead, 
20  parts;  tin,  21  parts.  The  metal  is  used  to  a  small  extent  in  mak- 
ing o])tical  glass.  Several  of  the  salts  are  used  in  face  and  toilet 
powders.  The  following  salts,  and  probably  others,  are  used  in 
medicine:  Albuminate,  benzoate,  borate,  citrate,  basic  dithio  sali- 
cylate, formic-iodide,  lactate,  trinitrate,  subnitrate,  and  oxychloride. 
The  cliroiiiatc  is  used  as  an  orange-yellow  pigment,  and  the  oxy- 
chloride as  a  wliite  pigment.  The  subnitrate  is  used  in  the  prepara- 
tion of  reagents  for  albumen  and  dextrose  and  for  converting  sul- 
phides of  arsenic  into  corresponding  acids.** 

fl  Sorsby,  W.  B.,  Doily  Cons,  and  Trade  Repts.,  April  9, 1907,  p.  12.  *  Merck's  (1907)  Index. 
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By  Frank  L.  Hess. 


Selenium  is  a  rare  and  little-known  element;  closely  related  in 
many  ways  to  sidphur  and  tellurium^  with  both  of  which  it  is  found 
inliature. 

With  the  recent  great  strides  in  the  electro-refining  of  copper  and 
the  constant  expenments  in  the  possible  uses  of  the  rare  elements, 
selenium  is  attracting  some  attention,  as,  on  the  one  hand,  the  copper 
refineries  find  considerable  quantities  of  the  element  in  their  slimes 
and  desire  to  find  a  market  for  it  as  well  as  for  other  by-products, 
and,  on  the  other  hand,  its  peculiar  characteristics  incite  effort  on 
thepart  of  experimenters  to  make  use  of  them. 

The  principal  source  of  selenium  is  in  the  anode  muds  or  slimes  of 
the  electrolytic  copper  refineries.  The  American  Smelters  Securi- 
ties plant  at  Baltunore,  Md.,  the  Perth  Amboy  and  the  Chrome, 
N.  JC,  refineries  have  made  more  or  less  selenium,  but  the  market 
is  not  vet  large  enough  to  take  the  possible  output.  The  Baltimore 
and  tne  Chrome  refineries  get  tneir  crude  copper  from  many 
sources;  that  handled  at  Perth  Amboy  comes  almost  exclusivelv 
from  Butte,  Mont.  Great  tonnages  of  copper  are  handled  at  each 
of  the  smelters,  and  the  selenium  recovered  represents  only  minute 
traces  in  the  original  ores.  The  peculiarity  is  presented,  nowever, 
of  this  very  easily  volatilized  element  clinging  to  the  copper  through 
the  high  temperatures  and  oxidizing  atmospheres  in  which  the  copper 
ore  is  treatea. 

The  anode  slimes  in  the  copper  refineries  contain  a  large  percentage, 
in  many  cases  50  per  cent  or  more,  of  gold  and  silver.  The  slimes 
are  treated  in  very  laige  cupellation  furnaces,  as  large  as  the  reverbera- 
tory  furnaces  which  a  comparatively  few  years  ago  were  used  for 
copper  smelting.  Selenium  is  collected  in  the  flue  dusts  from  this 
cupellation,  and  is  recovered  by  processes  which  differ  with  the 
renneiT  ana  which  are  hardly  to  be  considered  as  more  than  experi- 
mental. 

No  selenides  are  known  to  have  been  observed  in  the  Butte  copper 
mines,  and  selenium  is  not  known  to  have  been  detected  in  the  ores 
by  chemical  analyses;  the  same  remark  applies  to  the  otlicr  cop- 
per camps  in  the  United  States. 

Selemum  has  been  found  in  the  mattes  made  from  zinc-box  prcHjoi- 
tates  of  the  Camp  Bird  mine,  Colorado,"  but  is  not  (UiUicXm  in  the 
ores.  The  mattes  examined  carried  from  0.99  to  1.5  per  c(^ni  of 
selenium. 

aHeadden,  Wm.  P.,  Some  mattes  fonned  in  melting ilno-box  precipitates,  their  composition,  anfi  what 
tt  iiiMiMti'  PVM.  Colondo  Soi.  8oc.,  Denyer,  read  December  7, 1007,  vol.  8,  pp.  34»-ae3. 
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The  rarity  of  selenium  minerals  is  shown  by  the  fact  that  the 
only  minerals  and  localities  noted  in  the  sixth  edition  (1892)of  Dana's 
System  of  Mineralogy  as  occurring  in  the  United  States  are: 

'^Tiemannite,  mercuiy  selenide  (HgSe),  near-  Clear  Lake,  Cali- 
fornia, and  Marysvale,  Utah. 

''Onoftite,  smpho-selenide  of  mercury,  Hg(S,  Se),  near  Marysvale 
Utah.'' 

No  others  are  mentioned  in  the  first  appendix.  Since  the  publi- 
cation of  this  work  J.  E.  Spurr*  has  described  the  occurrence  of 
selenium  in  the  Tonopah  (Nevada)  gold  ores,  where  it  is  found,  at 
least  in  part,  as  a  silver  selenide.  The  occurrence  of  considerable 
percentages  of  selenium  in  the  gold  buUion  smelted  from  Tonopah 
and  other  Nevada  ores  is  comparatively  well  known.     Seleniimi  in 

fold  ores  and  bullion  has  been  noted  from  a  number  of  localities. 
*he  bullion  from  the  Redjang  Lebong  mine,  in  the  southwest  part 
of  Sumatra,  carries  4.35  per  cent  of  seleniiun.'*  Selenium  is  also 
said  to  occur  in  the  Hauraki  (New  Zealand)  gold  fields.*' 

Dr.  W.  F.  Hillebrand  has  identified  a  copper  selenite  in  camotite- 
bearing  sandstones  collected  by  Hoyt  S.  Gale  in  Routt  County,  Cole, 
during  the  siunmer  of  1907.**  It  is  without  commercial  importance. 
Selenium,  like  sul|)hur,  has  several  allotropic  forms.  As  turned  out 
by  the  refineries,  it  is  an  amorphous  shiny  black  substance  resembling 
in  appearance  pitch  or  some  or  the  hard  petroleum  residues  like  alber- 
tite.  It  is  harder  and  heavier  (specific  eravity  about  4.3)  than  these, 
but  very  brittle,  and  comers  can  oe  broken  with  the  finger  nail.  It  is 
put  out  in  the  shape  of  round  sticks  one-half  inch  thick  and  about  4 
mches  long,  as  pigs  3  inches  long  by  1  inch  broad,  and  as  a  coarse 
powder.  From  this  amorphous  form  a  red  crystalline  variety  may  be 
made  by  precipitation  from  carbon  disulphide,  alcohol,  and  other  sol- 
vents. A  '^metallic''  form  is  made  by  melting  and  slow  cooling,  or 
by  slow  heating. 

The  consumption  of  selenium  in  this  country  amounts  to  a  few  thou- 
sand pounds  per  year,  and  the  price  varies  considerably,  from  So  or  S7 
to  $16  or  even  more  per  poimd,  according  to  amount  and  conditions  of 
purchase. 

Uses. — The  greatest  use  of  selenium  is  probably  in  glass,  to  which 
it  gives  a  red  color.  This  property  is  utilized  both  merely  to  over- 
come the  green  color  of  glass  and  also  to  give  it  a  distinct  red  color, 
such  as  that  of  the  glass  used  on  railroads  for  signal  lights.  Selenite 
of  soda  is  used  to  give  a  bright-red  color  to  enamels  used  for  covering 
steel.  Selenium  has  the  property  of  being  a  very  poor  conductor  of 
electricity  in  the  dark  ana  a  fairly  good  conductor  ni  the  light,  and  a 
number  of  electrical  inventions  depend  on  this  peculiarity.  Selenium 
has  been  used  in  instruments  for  measuring  the  Roentgen  rays  used  in 
therapeutic  applications;  in  automatic  lighting  and  extinguishing  gas 
buoys ;  and  the  statement  is  frequently  made  that  it  is  used  in  Wheat- 
stone  bridges.  It  has  been  used  in  experiments  in  telephoning  along 
a  ray  of  light,  and  for  transmitting  sounds  and  photograplis  or  other 
pictures  to  a  distance  by  means  of  a  telephone  or  telegraph  wire. 

oGoolopy  of  the  Tonopah  mining  district,  Nevada:  Prof.  Paper  U.  S.  Geol.  Survey  No.  42,  1905.  p.  92. 

ftTrescott,  S.  J.,  The  occurrence  and  mining  of  gold  in  the  Dutch  East  Indies:  Trans.  Inst.  Mm.  and 
Metalliir.,  vol.  10,  p.  54. 

c  Alien,  V.  B.,  Tellurium  in  the  ores  of  the  Hauraki  gold  fields:  Trans.  Australian  Inst.  Min.  Eng..  vol. 
7,  p.  98. 

oQale,  Ilovt  S.,  Camotite  and  associated  minerals  in  western  Routt  County,  Colo.:  Bull.  U.  S.  GtoL 
Survey  No.  340,  1908,  p.  261. 
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Selenium  cells  for  measuring  the  intensity  of  light  have  been  con- 
structed; and  one  such,  made  by  coating  a  mica  plate  wrapped  with 
platinimi  wire,  is  described  by  F.  W.  Huels.* 

Seleniimi  has  been  used  as  an  embedding  material  for  diatoms  in 
microscopic  work,  sodiimi  selenate  as  a  reagent,  and  sodiiun  selenite 
in  bacteriology  for  showing  the  reducing  properties  of  bacteria.** 

Testa. — ^A  test  for  selemum  minerals  is  to  heat  them  on  charcoal 
before  the  blowpipe.  Selenium  gives  a  peculiar  fetid  odor,  and  if  in 
sufficient  quantity  forms  red  fumes,  part  of  which  will  be  deposited  on 
the  cool  charcoskl  as  silvery  white  selenium  oxide  (SeO,).  If  the 
blowpipe  flame  is  turned  upon  this  it  bums  with  a  fine  characteristic 
blue  name.  In  the  open  tube  selemum  minerals  will  give  a  coating  of 
selenium  oxide,  tinged  red  by  selenium.  This  coating  is  volatile,  and 
if  driven  out  by  heat  into  a  colorless  flame  it  will  bum  blue. 

a  A,  comparison  of  the  effect  of  frequenoy  on  the  light  of  incandescent  and  Nemst  lamps:  Bull.  Univ.  Wis- 
consin, No.  157,  Madison,  1907,  pp.  41O-ti0,  2  figs. 
bMeroks  Index,  ig07. 
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By  Fbank  L.  Hess. 


Large  quantities  of  tellurium  are  found  at  Cripple  Creek,  Colo., 
combined  with  gold  and  silver  to  form  calaverite  and  other  tellu- 
rides.  Smaller  quantities  of  oxidized  tellurium  compoimds  also 
occur.  In  eight  analyses  of  calaverite  (in  which  form  much  the 
largest  portion  of  the  gold  of  the  district  is  found),  as  published  by 
Lindgren  and  ftansome,^  the  average  percentage  was:  Tellurium. 
57.17;  gold,  41.16;  silver,  1.65.  The  ratio  of  the  tellurium  to  gold 
is,  rou^y,  about  7:5.  Taking  this  ratio  as  a  basis,  and  considering 
$600,000  in  gold  as  weighing  approximately  a  short  ton,  then  during 
1908  over  20  tons  of  gold  ($12,330,000)  were  produced.  With  this 
gold  was  mined  28  tons  of  tellurium,  which  was  altogether  a  waste 
product.  Since  the  beginning  of  the  camp  in  1891  about  320  tons 
of  gold  ($191,830^000)  nave  oeen  produced,  with  which  was  about 
448  tons  of  tellurium.  Smaller  quantities  are  foimd  in  many  mining 
camps  of  the  West :  but  quantities  niore  or  less  comparable  with  those 
mined  at  Cripple  (Jreek  are  f  oimd  in  the  slimes  produced  in  the  elec- 
trolytic copper  refineries.  In  several  of  them  the  quantity  of 
tellurium  obtained  in  the  slimes  is  known  to  be  considerable,  and  a 
like  condition  probably  exists  at  other  electrolvtic  copper  refineries. 
Both  at  Cripple  Creek  and  at  the  refineries  the  tellurium  could  be 
easily  saved;  out  no  use  is  known  for  it,  and  there  is  no  market. 

Tellurium  is  supplied  as  a  chemical  curiosity  in  the  form  of  a  black 
powder  and  as  a  metallic  appearing  substance  with  a  fine  columnar 
crystal  form,  in  color  somewnat  resembling  tin.  With  arsenic  and 
selenium  it  is  classed  as  a  metalloid. 

Some  of  the  organic  compoimds  of  tellurium  have  an  offensive 
odor  that  permeates  surrounding  objects.  Chemists^  who  have 
experimented  with  tellurium  state  that  after  three  months'  exposure 
to  sun,  wind,  and  rain  the  clothing  worn  during  these  experiments, 
although  it  nad  never  come  into  (Erect  contact  with  the  substances 
upon  which  the  chemists  were  working,  still  was  so  stinking  that  it 
had  to  be  buried. 

An  electrical  investigator  in  conversation  with  the  writer  stated 
that  in  certain  experiments  tellurium  had  shown  a  peculiar  behavior 
toward  electricity,  which  seemed  to  indicate  that  electrical  uses 
might  be  found  for  the  element,  though  none  of  the  phenomena  had 
been  carefully  studied. 

•  TiM  ffntocT  and  gold  dtpoilti  of  tho  Crtpple  Creek  district,  Cdorado:  Prof.  Paper  U.  8.  Oeol.  8\xtv9J 
No.  M.  im. 

^Balnr,  H.  B.,  and  Beonett.  A.  H.,  The  fttomlo  wvlfht  of  teUurium:  Jour.  Chem.  See.,  LoDdon,  vols. 
«  and  92, 1907.  pp.  1M9-1891. 
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When  tellurides  are  heated  on  charcoal  they  give  a  white  coating 
and  color,  the  reducing  flame  green.  When  neated  in  a  thin  elass 
tube  they  give  a  white  or  grayish  subUmate  of  tellurium  dioxide,  which 
may  be  fused  to  a  pale  yellow  or  colorless  hquid.  If  finely  powdered 
and  heated  with  concentrated  sulphuric  acid  tellurium  gives  a  reddish 
violet  color.  Upon  cooling  and  diluting  the  color  disappears  and  a 
dark  precipitate  of  tellurium  will  form. 


TUNGSTEN,  NICKEL,  COBALT,  ETC. 


By  Fbank  L.  Hess. 


TUNGSTEN, 

INTRODUCTION. 

By  far  the  largest  part  of  the*tun^ten  produced  each  year  is  used 
m  makmg  tool  steel.  The  market  for  tungsten,  therefore,  depends 
largely  upon  the  steel  trade,  and  when  in  1907,  along  with  other 
business,  the  steel  industry  suffered  a  great  falling  off,  the  demand 
for  tungsten  decreased  greatly.  Prices  which  during  1907  had 
reached  $14  per  imit  for  ore  running  60  per  cent  or  over  of  tungstic 
trioxide  fell  xmtil  there  coulJ  hardfy  be  said  to  be  a  real  market  in 
1908.  In  many  places  men  had  started  to  develop  timgsten  deposits 
in  1907  and  would  have  continued  development  even  at  low  prices, 
but  they  had  no  market  for  their  ores,  and  so  were  forced  to  stop  work. 
In  a  number  of  cases  large  buyers  bought  ore  for  which  they  liad  no 
immediate  use  mostly  to  keep  the  mmers,  or  part  of  them,  in  the 
tungsten  fields,  so  that  when  the  hoped-for  greater  activity  came  to 
the  steel  trade  there  would  be  men  on  hand  to  get  out  the  tungsten 
ore  which  would  then  be  needed.  Although  this  was  a  far-sighted 
business  poHcy,  it  was  also  generous,  as  firms  paid  to  miners,  with 
whom  they  had  dealt  for  a  considerable  time,  prices  higher  than  those 
for  which  foreign  ores  could  be  bought. 

It  has  been  difficult  for  some  producers  to  imderstand  why  the 
price  of  tungsten  should  have  gone  down  with  the  slackening  in  the 
steel  trade,  oecause  there  has  been  a  widespread  belief,  based  upon 
frequently  published  statements,  that  most  of  the  tungsten  mined 
went  into  armor  plate,  and  it  was  siipposed  that  there  was  no  cessa- 
tion in  the  use  of  such  steel  by  the  United  States  and  other  govern- 
ments. The  writer  has  been  informed  by  the  Ordnance  Bureau  of 
the  Navy  Department  that  timgsten  is  not  now,  and,  so  far  as  known 
to  that  bureau,  never  has  been  used  in  the  manufacture  of  armor  plate 
in  this  country,  and  it  is  not  known  to  have  been  so  used  in  other 
countries,  thoi^h  it  has  probably  been  used  in  experimental  armor 
plates.  One  or  the  greatest  essentials  of  armor  plate  is  its  ability  to 
resist  shock,  and  this  property  is  not  imparted  to  steel  by  tungsten. 
Most  armor  plate  depends  for  its  shock-resisting  properties  upon  the 
addition  of  nickel  and  chromium  to  the  steel  from  which  it  is  made 
and  upon  special  treatment. 

TUNGSTEN  ORE  INDUSTRY  BY  STATES. 

South  Dakota. — ^There  was  no  production  of  tungsten  ore  in  South 
Dakota  during  the  vear,  but  the  Wasp  No.  2  mine,  about  2i  miles 
south  of  Lead,  sola  some  ore  that  had  been  previously  extracted. 
The  ore  is  sandy  dolomite  impregnated  with  wolframite.  At  Hill 
City  development  work  was  prosecuted  by  the  Wolf  Tongue  Mining 
87150— MB  1908,  PTl ia  721 
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Oompamr,  which  was  formerly  known  at  this  place  aa  the  Black 
Metal  Mining  Company,  on  claims  in  which  wolframite  occoib  with 
light-colorea  cassiterite  and  a  yery  small  amoimt  of  sclieelite  in 
quartz  veins.  The  American  Tungsten  Company  holds  claims  3} 
miles  east  of  Hill  City,  on  which  wolframite  occurs  in  auarta  veuis 
with  a  little  scheelite,  but  no  cassiterite.  No  work  beyond  assessment 
work  was  done  during  theyear,  although  the  compsny  has  its  own 
mill  upon  the  property.  Tnere  are  a  considerable  number  of  similar 
tungsten-bearing  quartz  veins  in  the  region,  but  little  has  been  done 
upon  them. 

Southeast  of  Hill  Citj  are  tungsten  claims  upon  which  wolframite 
occurs  in  coarse  pegmatite. 

The  Black  Hills  wolframite  occurrences  have  been  briefly  described 
by  the  writer  in  Bulletin  380,'  just  issued  by  the  Umted  States 
Gleological  Survey. 

Colorado. — ^Tungsten  mining  has  so  far  been  confined  to  Boulder 
Countj,  although  prospects  bKve.been  reported  from  several  other 
counties.  The  mines  are  situated  near  Nederland  in  a  strip  of 
country  about  0  miles  lon^  and  from  2  to  3  miles  wide,  running  from 
southwest  to  northeast  along  Middle  Boulder  and  North  ]Efoulder 
creebg.  Nederland  being  near  the  southwestern  end  of  the  area. 
Close  oy  are  apparently  related  veins  which  cany  gold,  silver,  vana- 
dium (in  roscoeute),  molybdenum,  and  tellurium.  The  countay  rock 
is  composed  of  schists  and  gneisses  cut  by  nanite,  which  k  in  turn  cut 
by  other  intrusives.  Tungsten  occurs  as  ferberite  (iron  tmijBBtate)  ui 
sheeted  veins  in  the  eranito,  which  show  many  vugs  Imed  witii 
beautifully  crystalized  lerberite. 

During  the  year  the  Cardinal  Company  and  the  Stein  &  Boericke 
Company  combined  as  the  Primos  Mining  Company,  and  this  is  prob- 
ably the  largest  timgsten-mining  company  in  tne  world.  It  controls 
the  Conger  and  other  properties  and  has  a  mill  at  which  custom  work 
is  done. 

The  Wolf  '[fonmie  Mining  Company  owns  a  large  number  of  claims 
in  the  Boulder  Coimtv  area  and  also  runs  a  custom  mill.  Its  mines 
are  over  300  feet  in  depth,  and  the  ore  is  reported  to  be  as  rich  as 
nearer  the  surface. 

The  third  lar^e  concern  operating  in  the  district,  the  Phihp  Bauer 
Company,  which  mined  upon  claims  known  as  the  Kogers  group,  has 
been  succeeded  by  the  former  manager  of  the  mines,  Eugene  Stevens, 
who  also  operates  a  mill. 

There  are  many  smaller  operators,  most,  if  not  all.  of  whom  have 
their  ores  concentrated  by  one  of  the  mills  mentioned. 

MorUana. — ^The  only  tungsten  ore  known  to  have  been  mined  in 
Montana  during  1908  was  a  lot  of  hUbnerite  from  the  Birdie  mine 
near  Butte.  This  mine  was  formerly  worked  for  silver,  and  hQbnerite 
is  reported  to  occur  in  the  same  vem  in  shoots  which  carrv  the  min- 
eral in  thin  blades  embedded  in  quartz.  Some  of  the  blades  are  yel- 
lowish and  remarkably  translucent. 

At  Jardine  a  brownish  to  amber-colored  scheeUte  occurring  in 
gray  q^uartz  has  been  mined  in  connection  with  gold  in  the  mine  of 
the  Eimberly-Montana  Mining  Company,  but  no  ore  b  known  to 
have  been  taken  out  during  1908. 

a  Tin,  tungsten,  and  tantalum  deposits  or  South  Dakota:  BuU.  U.  8.  OeoL  Sunrqr  Now  JH^  UQO^PP* 
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Idaho. — Scheelite  of  a  light  buff  color  is  found  at  Wallace  in  the 
Golden  Chest  and  Golden  Winnie  mines  in  connection  with  galena, 
pyrite,  chalcopyrite,  tetrahedrite,  sphalerite,  gold,  and  silver,  in 
cmartz  veins  cutting  slates.  In  the  latter  .mine  barite  occurs  with 
tne  scheeUte. 

A  small  quantity  of  scheeUte  has  been  reported  from  the  North 
Fork  mining  district  northeast  of  Ketchum,  but  the  occurrence  does 
not  seem  to  be  of  commercial  value. 

J&wia.— On  Lost  River  in  Seward  Peninsula,  about  110  miles  north- 
west of  Nome,  on  one  of  the  tin  claims,  a  lode  is  reported  to  have  been 
discovered  which  "carries  30  per  cent  of  wolframite  through  3 J  feet." 
Tin  occurs  on  these  claims  in  connection  with  greatly  altered  granite 
porphyry  dikes  which  cut  Silurian  limestones  and  carry  wolframite, 
scheehte,  molybdenite,  pyrite,  and  chalcopyrite,  and  it  is  presumea 
that  the  new  find  is  in  close  connection  with  the  older  workings. 

Near  Nome  scheeUte  is  found  in  the  gold  placers  on  Glacier,  Rock^ 
Lindbloom,  Boulder,  Twin  Mountain,  and  other  creeks,  though  not 
in  great  quantity.  The  lai^est  nebble  seen  weighed  perhaps  2  or  2  J 
pounds.    Most  of  the  pieces  are  less  than  a  half-inch  m  diameter. 

Chi  Nelson  Brothers  claims^  Bonanza  Creek,  at  the  eastern  end  of 
Norton  Sound,  scheelite  is  said  to  occur  in  quantities  lar^e  enough 
to  make  it  a  nuisance  in  the  sluice  boxes.  The  country  rocks  at  both 
Nome  and  Bonanza  Oeek  are  schists. 

A  specimen  of  hubnerite  has  been  received  from  Deadwood  Creek, 
below  Switch  Creek,  near  Circle^  where  it  was  obtained  in  the  gola 
placers.  It  is  said  that  htlbnente  has  been  seen  in  quartz  veins  in 
the  vicinity. 

WasTwngUm. — Wolframite  is  found  at  Deer  Trail,  Stevens  County, 
and  has  been  mined  in  the  past,  but  Utigation  is  reported  to  have 
closed  the  mines,  so  that  there  was  no  production  during  1908. 
Farther  north  in  the  same  range  of  mountains,  near  Bissell,  12  miles 
west  of  Addy,  other  wolframite  mines  are  reported.  Wolframite  also 
occurs  near  Loomis,  Okanogan  County.  Small  quantities  of  scheeUte 
and  wolframite  have  been  round  in  connection  with  cassiterite  in  peg- 
matite at  Silver  Hill,  near  Spokane ;  and  wolframite  has  been  found  in 
Whatcom  County,  near  the  Canadian  boundary,  25  miles  west  of  the 
Simalkameen  River. 

Ckdifarnia. — ^The  principal  producing  tungsten  mine  of  CaUfomia 
has  been  the  Papoose  mine  of  the  Atoha  Mimng  Company,  at  AtoUa, 
5  miles  south  or  Randsbui^,  in  San  Bernardino  County.  The  min- 
eral is  an  almost  white  scheeUte,  which  in  color  and  general  appear- 
ance much  resembles  coarsely  crystalUne  limestone.  It  occurs  in 
lai^e  lenses  in  a  vein  cutting  a  considerably  weathered  granite.  The 
gangue  is  a  pecuUar  quartz,  which  fractures  Uke  chalcedony.  The 
company  has  a  concentrating  plant  at  which  custom  work  is  done. 
Water  is  bought  from  the  Santa  Fe  Railway,  which  ships  it  in  tank 
cars  from  the  railroad  wells  at  Hinckley,  about  60  miles  southeast. 

Some  production  was  obtained  by  lessees  of  the  Par,  Float  Iron, 
and  Toboggan  claims.  On  these  claims  scheelite  occurs  accompaniea 
by  quartz  and  carbonates  of  lime  and  iron.  Ijittle  was  done  on  other 
timgsten  claims  of  the  district.  Scheelite  occurs  in  the  Sidney  mine 
with  gold  in  quartz  veins  cutting  schists,  but  has  so  far  not  been 
saved.  Small  veins  of  scheelite  also  occur  in  the  YeUow  Aster  mine 
at  Randsbuig.  The  mine  is  situated  in  a  complex  of  schists  intruded 
by  granites  imd  granite  porphyries. 
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An  insignificant  amount  of  scheelite  is  taken  out  of  dry  placers 
worked  for  gold,  but  at  one  time  a  paying  quantity  of  residual  scheelite 
pebbles  was  mined  from  the  sands  on  tne  Papoose  claim. 

At  Paris,  between  Atolia  and  Bakersfield,  a  small  quantity  of 
scheelite  was  mined  during  1908  by  the  Tehachapi  Mining  Company. 

Scheelite,  with  galena,  gold,  and  silver,  is  reported  from  tne  Newsboy 
and  Silver  claims  of  the  racific  Reduction  Company  in  the  Shadow 
Moimtain  district,  reached  from  Cima,  San  Bernardino  County. 

A  number  of  other  tungsten  claims  were  reported  from  the  vicinity 
of  Cima,  but  no  definite  mf ormation  concermn^  them  is  at  hand.  A 
specimen  showing  a  remarkable  intererowtn  of  wolframite  and 
scheelite  has  been  received  from  the  Gold  Copper  Mining  and  Milling 
Company  of  the  Clark  district  near  Nipton.  The  sides  of  the  vein 
have  wolframite  crystals  embedded  in  quartz,  while  the  middle  of  the 
vein  is  filled  with  gray  scheelite  into  which  the  wolframite  crystals 
extend.  Some  of  the  veins  show  wolframite  but  no  scheelite.  A 
number  of  tons  of  tungsten  ore  were  reported  to  be  on  the  dump. 
Near  Barnwell  the  Saeamore  Mining  Company  reported  tungsten 
(wolframite?)  on  the  Alpha  claims  in  the  New  lork  mining  district. 
Five  miles  from  Barnwell  are  claims  upon  which  hubnente  occurs 
with  pyrite  and  chalcopyrite  in  comby  quartz  veins  cutting  granite. 
Eight  miles  east  of  Vontrigger,  on  the  Searchlight  branch  of  the  Santa 
Fe  Railway,  hubnerite  occurs  in  quartz  veins  cutting  eranite.  Fifteen 
miles  northwest  of  Victorville  ^  small  quantities  of  scheeUte  are  found 
at  the  contact  of  schists  and  limestone.  The  occurrence  is  not  of 
economic  importance.  Both  wolframite  and  schenBlite  have  been 
reported  to  occur  at  a  point  15  miles  north  of  Victorville,  but  a 
specimen  of  the  supposed  wolframite  proved  to  be  specular  hematite 
in  broad  foliiT*. 

Hubnerite  is  reported  from  the  Tin  Mountains  in  Inyo  County, 
35  miles  from  Lida,  Esmeralda  County,  Nev.  Freight  rates  and 
scarcity  of  water  preclude  working  the  deposit.  Wolframite  has  been 
found  in  ^Mariposa  County,  12  miles  north  of  Raymond,  in  a  quartz 
vein  cutting  andalusite  schists,  but  the  quantity  so  far  shown  is 
unimportant.  Granite  occurs  in  the  region,  but  was  not  seen  within 
several  miles  of  the  wolframite  locaUty. 

Nevada. — Iliibnerite  occurs  in  quartz  veins  at  Round  Mountain 
on  the  property  of  the  Round  ilountain  Monster  Gold  Mining  Com- 
pany. A  small  amount  of  concentrates  was  taken  out  in  an  experi- 
mental run  in  1907,  but  there  was  no  production  during  1908. 

Hubnerite  is  reported  to  occur  in  the  Paradise  Mountains,  Xye 
County,  60  miles  north  of  Tonopah  in  a  quartz  vein  cutting  granite. 
Specimens  show  small  amounts  of  scheelite  also.  Gold,  silver,  copper, 
fluorito,  biotite,  and  p\Tite  accompany  the  tungsten. 

A  scheelite  deposit,  occurring  in  metamorphosed  limestone  at  its 
contact  with  granite  was  under  course  of  deyelopment,  4  miles  from 
Browns,  Humboldt  County,  during  the  year.  The  scheelite  occurs 
in  small  grains  through  the  altered  limestone  accompanied  by  garnet 
and  other  metamorphic  minerals. 

ITubnorite  occurs  at  Ellsworth,  Xye  County,  65  miles  southwest 
of  Austin  in  quartz  veins  cutting  granite.  The  veins  were  worked 
for  silver  in  the  early  sixties,  and  there  are  said  to  be  large  quantities 
of  tailings  at  the  mines  which  carry  a  considerable  percentage  of 

«  Prlviito  communication  from  Gordon  Suit,  San  BemardiDO.  Cal. 
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hfibnerite.  Fluorite,  biotite,  and  orthoclase  occur  with  the  hubnerite, 
and  the  ore  is  stated  to  carry  $4  in  gold  per  ton. 

One  and  one-half  miles  from  Oak  Spnngs,  between  40  and  45  miles 
north  of  Johnnie  siding,  a  claim  has  been  prospected  which  carries 
some  scheelite  accompanied  bv  powellite  (calcimn  molybdate).  The 
powellite  resulted  from  the  alteration  of  molybdenite.  The  occur- 
rence does  not  seem  to  be  of  conmiercial  importance. 

At  Osceola  deposits  have  been  under  development  which  consist  of 
hubnerite-bearing  quartz  veins  which  reach  3  feet  in  width  and  cut 
granite  porphyry  of  post-Carboniferous  age.  The  ore  is  in  shoots 
and  is  accompanied  oy  small  quantities  of  scheelite,  fluorite^  and 
pyrite.  Gold  and  silver  are  shown  by  assay,  but  the  amount  is  not 
sufficient  for  economical  recovery-.  Some  hubnerite,  part  of  which  is 
said  to  have  been  rich  pieces  of  float  ore,  has  been  shipped,  but  there 
have  been  no  shipments  for  several  years.  Ely,  the  nearest  railroad 
pointy  is  45  miles  away. 

Arizona. — The  principal  tungsten  deposits  in  Arizona  are  those 
located  about  4  miles  north  of  Dragoon,  Cochise  County.  There  are  a 
great  number  of  quartz  veins  which  cut  a  rather  coarse  granite  and 
carry  hubnerite  with  small  quantities  of  white  to  honejr-yellow 
scheelite,  and  pyrite^  chalcopynte,  and  fluorspar.  Some  mining  has 
been  done  on  the  veins  by  tne  Primos  Chemical  Company,  of  Primos, 
Pa.,  but  a  much  larger  production  has  been  made  from  placers  formed 
through  the  weathering  and  degradation  of  the  country.  Some 
placer  hubnerite  was  produced  in  1908. 

Hubnerite  is  described  as  occurring  under  similar  vein  conditions 
at  Arivaca,  72  miles  south  of  Tucson,  in  the  Guijas  Moimt'ains.  The 
distance  to  railway  transportation  is  so  great  that  little  has  been 
done  with  the  deposits.  During  1908,  however,  a  shipment  of  ore 
was  made  from  the  Timgsten  No.  3  claim  by  J.  L.  and  Chas.  E.  Udall. 

Seven  and  one-half  nines  north  of  Nogales,  near  the  Southern  Pacific 
Railroad,  are  deposits  of  wolframite,  the  geology  of  which  seems  to  be 
similar  to  that  or  the  deposits  near  Dragoon.  A  small  quantity  of  schee- 
lite accompanies  the  wolframite.  There  has  been  little  development 
work  on  the  deposits,  and  only  a  small  quantity  of  ore  has  been  shipped. 

In  the  Whetstone  Mountains,  about  12  miles  south  of  Benson, 
wolframite  occurs  in  peculiar  segregations  in  a  white  granite  and  in  a 
quartz  vein  cutting  the  granite.  The  wolframite  appears  to  be  an 
original  constituent  of  the  granite,  just  as  hornblende  or  biotie  occur 
in  other  granites.  The  EucUd  Mining  Company  made  a  small  pro- 
duction fiom  the  deposit,  but  work  has  ceased.  The  deposits  are 
briefly  described  in  Bulletin  380  of  the  Survey.* 

Eighteen  miles  northeast  of  Yucca,  Mohave  County,  wolframite 
occurs  in  quartz  veins  cutting  a  siliceous  mica  schist.  No  production 
is  known  to  have  been  made. 

For  several  years  Williams  and  Pittman  have  been  producing 
wolframite  from  deposits  in  the  Aquarius  Range,  12  miles  east  of  the 
Big  Sandv,  50  miles  southeast  of  Kingman,  and  not  far  from  Owens. 

Several  other  tungsten-bearing  localities  are  reported  in  the  same 
general  rj^on,  but  nothing  is  definitely  known  of  them. 

Scheelite  occurs  with  gold  and  silver  in  the  Maudina  mine,  Old 
Hat  district,  Santa  Catalina  Mountains,  Pinal  County,  northeast  of 


-  <u«B,  f  saH^L..  Note  on  a  wolframite  deposit  in  the  Whetstone  lioontains,  Arisona:  BulL  U.  8. 
GmI.  flumgr  No.  m,  1900,  pp.  iM-ies. 
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Tucson.  The  gangue  carries  oxides  of  iron  which  will  probably  give 
place  to  sulpmdes  at  greater  depth.  Shipments  of  scheelite  are 
made  from  time  to  time. 

New  Mexico. — The  Wild  Cat  Leasing  Company  produces  wolfrar 
mite  from  the  Homestake  group  of  clauns  which  are  mined  for  gold 
and  silver  at  White  Oaks,  Lincoln  County. 

Scheelite  occurs  in  the  mine  of  the  Anderson-Apache  Copper  Com- 
pany^ Hachita,  Grant  County,  but  none  has  been  produced  com- 
mercially. Scheelite  is  also  reported  from  the  Daisy  mine,  7  miles 
southeast  of  Hachita.  The  ores  in  this  mine  are  carbonates  carrying 
copper,  gold,  silver,  and  bismuth.  The  country,  rock  is  limestone  at 
both  mines. 

In  the  Victorio  district,  4  miles  south  of  Gage,  Luna  County,  on 
the  Southern  Pacific  Railroad,  a  quartz  vein  from  1  to  5  feet  thick 
intersects  limestone  and  carries  hubnerite  accompanied  by  galena, 
pyrite,  wulfenite,  lead  carbonate,  and  a  little  scheelite.  There  are 
no  igneous  outcrops  in  the  vicinity.  There  has  been  some  produc- 
tion. 

Scheelite  occurs  with  bismuth  ores  on  claims  on  the  east  side  of 
San  Andreas  Range,  Socorro  County,  37  miles  west  of  Tularosa,  and 
3  miles  north  of  the  Dona  Ana  County  line.  A  small  quantity  of 
ore  has  been  mined. 

PRODUCTION. 

The  production  of  tungsten  ores  in  this  country  from  year  to  year 
can  be  fairly  compared  in  the  following  table  only  since  and  beginning 
with  1906,  as  before  that  date  no  effort  had  been  made  to  reduce  the 
ores  to  a  common  basis  of  concentration.  Since  1906  the  ores  have 
been,  as  far  as  possible,  reduced  to  an  equivalent  of  ore  carrying  60 

Eer  cent  tungstic  trioxide  (WO,),  which  is  the  ordinary  commercial 
asis  in  the  United  States. 

Ow  inff  to  the  lowering  of  the  demand  for  tungsten,  the  production 
of  the  United  States  fell  from  1,640  short  tons  of  ore  carrying  60  per 
cent  of  WO3  in  1907  to  671  tons  in  1908.  Boulder  County,  Colo., 
still  produced  the  bulk  of  the  ore,  but  its  output  fell  from  1,146  short 
tons  of  ore  carrying  GO  per  cent  of  WO,  in  1907,  to  584  tons  in  1908. 

Production  of  concentrated  tungsten  ores  in  the  United  States ^  1900-1908 ^  in  short  tons. 


Year. 

,  Quantity. 

\'alue.    1 

1 

Year. 

.Quantity. 

Value. 

1900.... 

1 

40 

$11,040  i 

1905 

.-'             803' 

|2»\8.676 

1901.... 

1 

179 

27,720  ; 

190«) 

928 

348.Si>7 

1902. . . . 

184 

34,040  1 

1907 

1,640 

890.046 

1903.... 

1 

292 

43,639 

1908 

671  1 

229,955 

1904 

i 

740 

184,000 

1 
i 

WORLDS    PRODUCTION. 

In  common  with  the  falling  off  in  the  United  States,  the  world's 
production  of  tun2:sten  also  was  much  less  in  1908  than  in  1907.  It 
nas  not  been  possiole  to  obtain  complete  figures  for  1908,  but  returns 
from  enough  of  the  largest  producers  are  at  hand  to  show  a  great 
decline. 

Wherever  new  data  have  become  available  the  output  for  former 
years  has  been  corrected,  thus  changing  the  totals  as  given  in  the 
report  for  1907. 
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The  tDorUTs  producHon  of  tungsten  ore,  1905-1908,  by  countries,  estimated  in  short  tons 
of  conoentrtUes  contmning  60  per  cent  of  tungsten  trioxide. 


Country. 

1905. 

1906. 

1907 

1908. 

Af^4^^*  fionth  Afr*fift 

9 
161 

211 

680 
«10 

461 

177 

703 

46 

a27 

Asia: 

FMflmtfHl  If aUT  Htatm 

B\im '. ! 

Aostnlia: 

2S1 
71 

270 

230 

866 

22 

'260 

Northern  T^Ritory 

«9 

Qoooostend 

/616 

Tannanla 

96 

Victoria 

M 

Wertwn  Anstralia 

1 

4 

1 

*60 
861 

«67 
•  68 
018 

P702 

«303 
163 

1,640 

607 
(600 

Eagt  Indies: 

Bllliton., 

<11 

Singkep 

/14 

Eniope: 

Xostria 

66 
103 
28 
42 
36 
820 
413 
64 
803 

63 
304 
20 
67 
28 
629 
222 
121 
928 

326 
76 

Endand 

1261 

France 

Oeiinan  Empire 

Italy 

Pcrtaina. 

Spain 

Ocfieni^?  N4W  Zealand 

'87 

Nor^  Anum^-  ITnltur^  fltid»f 

671 

SoQth  America: 

•  648 

Bouvia                                                      ^ 

76 

Brasil    ,             

•16(T) 

* 

3,079 

4,820 

6,062 

a  Third  annual  statement  of  the  trade  and  ahlppizig  of  the  colonies  and  territories  forming  the  South 
African  Customs  Union,  1908,  Cape  Town,  1909,  Ann.  42,  p.  114.  The  percentage  of  tungsten  trioxide  in  the 
ons  Is  unknown. 

»  Letter  from  J.  B.  ScriTcnor,  Gbvemment  Geologist,  Federated  Malay  States,  dated  February  24, 1908. 
The  output  was  from  the  States  of  Perak,  Selangor,  and  Negri  Sembilan.  The  percentage  of  tungstlc  tri- 
oxide is  unknown. 

e  Letter  from  John  H.  Heyl,  Act.  Director  Royal  Dept.  of  Mines  and  Geology,  Slam,  dated  Mardi  11, 
1906.    Peroentan  of  tui^tic  trioxide  unobtainable. 

e  Letter  fromE.  F.  Pfttman,  Under  Sec  for  Mines,  Sydney,  May  3, 1909.  The  percentage  of  tungsten 
trioxide  in  the  ores  is  unknown,  but  Is  believed  to  be  high. 

«  Correspondence,  Min.  Jour.,  London,  vol.  85,  Jan.  20, 1909,  p.  233.  The  percentage  of  tungsten  trioxide 
in  the  ores  is  unknown. 

/  Queensland  Govt  Mln.  Jour.,  vol.  10, 1909,  p.  176.  To  420.76  long  tons  of  wolframite  produced  has  been 
added  half  of  a  lot  of  80  long  tons  of  mixed  bismuth  and  wolframite  ores  produced  during  the  year.  The 
peicentage  of  tungsten  trioxide  in  the  ores  Is  unknown. 

9  Piqgreas  of  the  mineral  industry  for  quarters  endine  June  30  and  December  31, 1908,  Hobart,  1908  jmd 
1909.    Percentage  of  tungsten  not  nven,  but  probably  nigh. 

h  Letter  from  1.  Cohen  Ibr  Seoretery  for  Mines,  Melbourne,  April  28, 1909.  The  percentage  of  tungstlc 
trioxide  In  the  ore  Is  unknown. 

i  Letter  from  Mr.  Regemann,  Representative  of  the  Billiton  MaatsdiappiJ,  Tandjong-Pandan,  April  2, 
1900. 

/  Lettarfrom  A.  T.  Ludwig,  Mgr.,  Singkep  Tin  MaatsohappiJ,  March  27, 1909. 

k  Stattotisohes  Jahrbodi  des  kTk.  AdEerbau-Ministeriums  filr  das  Jahr  1907,  Wien,  1908,  Erste  Lieferung, 
p.  00.    Percentage  of  tungsten  trioxide  not  given.    Figures  for  1908  unobtainable. 

f  Mines  and  quarries,  genoal  report  with  statistics  for  1908.  Home  Oifice,  London,  1909;  pt.  4,  p.  124, 
and  pt.  1, 1006,  p.  10.  reroeotage  of  tungstic  trioxide  contained  is  unknown,.but  much  of  it  is  reported 
to  carry  betweeaOO  and  70  per  cent,  so  that  possibly  276  to  280  tons  would  be  more  nearly  correct. 

«  Statbtique  de  Pindnstrie  min^rale  et  des  appareils  k  vapeur  en  France  et  en  Alg^rie  pour  I'annte  1907, 
Paris.  1908,  p.  133.   Penentage  of  WOs  contained  in  ores  unknown. 

«  Figures  lor  SazooyoQly.  Jahrbuch  fOr  das  Berg-und  Hattenwesen  im  Konlgrelche  Sachsen,  vom 
Jahre  1007,  Freibeqg,  1006,  pp.  80, 65.  Peroeotage  of  tungstlc  trioxide  in  ores  not  given.  Figures  for  1908 
not  obtalittble. 

0  Rtvlsta  del  servlilo  minerarlo  nel  1907,  Roma,  1908,  p.  64.  Percentage  of  tungstlc  trioxide  in  ores  un- 
known. No produotlon during  1908.  (LetterfromL'IqMttoreSuperiOTe  Capo  del  corporealedelleminlere, 
dated  Mij  l£l006.)  —ox  ^  ^^  ^  ^ 

p  Letterof  J.  F.  N.  Dalgado,  Director  Rov.  Geol.  Survey  Portugal,  February  27, 1908. 

f  Letter  from  the  Diieotor  of  the  Comislon  del  Mapa  Geoldgico  de  Espafia,  Madrid,  May  29, 1909.  The 
apparanUy  smaller  oa^t  In  1006  than  in  1905  is  due  to  the  reduction  of  the  ores  produced  in  1906  to  a  60 
per  cent  ba^  which  was  not  done  for  the  1905  output.  On  the  basis  of  the  prices  given  these  quantities 
nave  been  reaooed  to  60  per  cent  on  the  supposition  that  the  production  in  Cordoba,  Conina,  and  Ponte- 
vedia  was  all  of  about  VbSs  same  content,  26  per  cent;  Orense  and  Salamanca,  40  per  cent;  and  Caceres,  60 
per  cent.   Flgcues  for  1008  not  available. 

r  Letter  ftPom  J.  M.  Biell,  Director,  New  Zealand  Oed.  Survey,  April  30, 1909.    The  mineral  is  all  scheellte. 

•  Letter  from  B.  Hermltte.  Ministerio  de  Agricultura,  Divisidn  de  Minas,  Geolegia  6  Hidrologla,  AprU  1, 
1906.    Most  of  the  on  went  to  Germany,  a  little  to  France. 

1  SmUli.  Ramsey.  Bolivia.  Report  for  the  year  1907  on  the  trade  of  Bolivia.  Diplomatic  and  Consular 
Reports  No.  4126,  Aimaal  series,  London,  1908,  p.  25.    The  figures  are  based  upon  ttiis  paragraph: 

''^Aboot  4S  tons  of  wulftsui  was  exported  monthly  for  the  first  nine  months  of  the  year,  giving  a  ley  of 
aboiit6»to70psro«itoftiiiiptlcadd.  Most  of  it  has  been  shipped  to  Hamburg.  With  the  ilall  in  price 
this  ozport  osMSd.  Ibensesms  to  be  an  abundant  supply  of  that  ore,  but  it  is  situated  somewhat  distant 
fpgoitMnihram.'' 

•  LsttvftOBiOnrlBi  A.  D«lgr.  Chsfe de  Servloo  Geologico  e  Mineralogico  do  Brasil,  June 2, 1900.  Doctor 
Dertar  itiiM  OmiI  sMMMOlonlils  quantity  from  the  State  of  Rto  Grande  do  Sul  was  probably  woUramltal 
tfaoajh  tb«i li aoaaadoabt  about  it;  same  woUtamlte,  however,  was  shipped  from  that  Staika ^lacta^L'^Km 
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PROBABLE  FUTURE  PRODUCTION  OF  TUNGSTEN. 

Concerning  the  probable  future  output  of  tungsten  ores,  generaliza- 
tions only  can  be  made.  Tungsten  aeposits  are  usually  "pockety;" 
that  is,  tne  ores  occur  in  lenticular  masses  or  small  shoots  in  vems. 
Those  occurring  at  the  surface  are  often  quickly  and  easily  mined, 
and  it  may  then  require  all  of  the  profits  made  from  the  first-exposed 
ore  body  to  locate  another  one.  However,  the  veins  carrying  tung- 
sten mmerals  appear  to  be  of  deepnseated  origin,  and,  generaliT 
speaking,  other  ore  bodies  will  probably  be  foimd  in  depth,  though 
just  as  m  mining  for  other  minerals  the  expense  of  search  may  be  out 
of  Dioportion  to  the  size  of  the  pav  shoots. 

(Queensland  is  a  country  in  wnich  the  deposits  exposed  on  the 
surface  have  been  largely  exploited,  and  the  production,  in  the  face 
of  rising  prices,  fell  greatly  irom  1905  to  1907.  A  further  decrease 
was  to  be  expected  m  1908,  owing  to  the  great  drop  in  prices.  In 
England,  Spain,  Austria,  Germany,  Bolivia,  and  tne  Dutch  East 
Indies,  tungsten  and  tin  ores  occur  together,  and  the  working  costs 
are  thus  lowered.  Magnetic  separators  have  increased  the  produc- 
tion of  tungsten  ores  in  England  and  are  responsible  for  nearly  the 
whole  output  of  that  country.  In  these  countries  it  is  probable  that 
production  will  not  decrease  proportionately  with  prices,  as  tungsten 
minerals,  if  over  1  per  cent  of  tne  concentrates,  must  be  separated 
from  the  tin  ores  to  make  the  latter  salable  and  when  so  separated 
the  sale  of  the  tungsten  ores  makes  an  additional  profit  for  the  mine. 

The  occurrence  of  tungsten  is  wide,  but  the  individual  deposits  can 
hardly  be  said  to  be  large.  In  times  of  high  prices  there  are  many 
deposits  which  can  be  worked  that  will  be  idle  at  lower  prices,  and 
it  IS  probable  that  there  will  be  something  of  a  revival  of  prices  and 
consequently  of  production  in  1909  to  accompany  a  probable  expan- 
sion or  steel  pro(luction  in  the  United  States  and  other  countries. 

TUNGSTEN  MINERALS. 

The  tungsten  minerals  used  as  ores  are  hiibnerite,  a  tungstate  of 
manganese;  wolframite,  a  tungstate  of  manganese  and  iron;  fer- 
berite,  a  tungstate  of  iron;  and  scheelite,  a  tungstate  of  calcium. 
The  first  three  minerals  grade  into  each  other,  and  wolframite  is 
a  good  class  name  to  use  for  the  three  until  the  particular  species 
may  be  determined.  In  general,  hiibnerite  has  a  semitranslucent 
api)canince  which,  as  in  that  from  the  Birdie  mine  at  Butte,  ap- 

[)roacIies  transparency  in  certain  specimens.  Wolframite  shows 
ittle  or  no  translucency  and  is  nearly  olack.  Ferberite  is  black  and 
opaque,  and  shows  a  tendency  to  form  in  small  cr^^stals  with  chisel- 
shaped  terminations.  As  the  iron  content  increases  in  tungsten 
minerals  the  streak  becomes  progressively  darker,  from  light  yellow 
in  some  hiibnerite  to  deep  brown  in  ferberite. 

Sch(»elite  is  calcium  tungstate,  a  combination  of  lime  and  tungsten 
trioxide.  In  appearance  it  varies  from  an  ahnost  glassy  white  to  a 
dull  brown  or  yellow,  and  is  occasionally  of  a  slight  greenish  tinge. 
It  is  always  of  a  stony  appearance,  some  specimens  resembling  coarse 
marble  in  structure.  In  places  it  shows  its  crystal  form,  which  is 
tetragonal.  It  has  a  specific  gravity  of  6,  or  about  twice  that  of 
limestone  or  quartz,  and  its  weight  at  once  attracts  attention.  It  is 
somewhat  softer  than  limestone  and  is  easily  scratched  with  a  knife. 
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The  only  other  minerals  which  are  liable  to  be  confused  with  it  are 
barite,  which  is  softer  and  not  so  heavy,  having  a  specific  gravity  of 
4  to  4.5,  and  quartz,  which  has  a  comparatively  low  specific  gravity 
(2.65)  and  can  not  be  scratched  with  a  knife.  Scheelite  has  an  almost 
^asy,  lustrous  appearance  when  broken;  the  appearance  of  barite 
is  often  dull,  and  quartz  has  a  more  splintery,  glassy  fracture. 

The  tungsten  mmerals,  like  tin  ore,  generally  occur  in  veins  cutting 
igneous  rocks  containing  much  silica,  such  as  granite  and  granodiorite. 
S)me times  the  veins  penetrate  rocfes  Iving  adjacent  to  the  igneous 
rocks.  Apparent  exceptions  to  this  rule  are  found,  as,  for  instance, 
in  the  Victorio  district,  4  miles  south  of  Gage,  N.  Mex.,  where  htibner- 
ite  and  some  scheeUte  occur  with  pvrite  and  lead  minerals  in  a  vein 
cutting  limestone;  and  at  Nome,  Alaska,  where  scheelite  is  found  in 
the  ^old  placers  in  a  region  of  schists,  several  miles  from  the  nearest 
granite  outcrop.  However,  in  general,  search  for  tungsten  may  be 
expected  to  be  most  successful  in  districts  of  granitic  rocks. 

TESTS  FOR  TUNGSTEN  MINERALS. 

Materuds  required  for  tests, — Owing  to  the  number  of  inquiries 
received  concerning  the  identification  of  tungsten  ores,  it  seems 
advisable  to  give  a  description  of  simple  tests  which  have  been  found 
reliable  by  the  writer. 

The  teists  which  are  herein  given  are  such  as  can  be  made  by  any 
prospector  who  can  obtain  hydrochloric  (muriatic)  acid,  a  test  tube, 
a  teacup  or  a  drinking  glass,  and  either  a  little  tin  foil,  a  piece  of  zinc, 
a  bit  of  solder,  or  a  scrap  from  an  ordinary  tin  can.  A  few  test  tubes 
and  an  alcohol  lamp  are  not  expensive  and  add  much  to  the  conven- 
ience of  testing.  In  testing  the  minerals  it  is  well  to  heat  the  cup  or 
glass  to  get  prompt  and  energetic  action  from  the  acid. 

Unless  the  suspected  mineral  is  present  in  quantity,  the  material 
to  be  tested  should  be  concentrated  by  panning  or  careful  selection. 
Owing  to  the  high  specific  gravity  of  tungsten  minerals,  they  are 
easily  concentrated  by  panning. 

Smedite, — ^To  test  scheelite  place  a  portion  of  the  powdered  mineral 
the  size  of  a  pea  in  a  test  tube  or  a  cup  and  cover  with  about  a  tea- 
spoonful  of  hydrochloric  acid.  After  the  Uquid  has  been  boiled  a 
few  minutes  or,  if  not  heated,  after  it  has  stood  a  considerable  time, 
tungsten  trioxide  (WO,),  a  bright-yellow  powder,  is  formed.  Upon 
the  addition  of  metallic  tin  or  zinc  the  yellow  powder  is  reduced  to  a 
lower  oxide,  which  is  of  a  characteristic  beautirul  blue  color,  and  later 
to  still  lower  oxides  of  other  colors. 

With  zinc  the  solution  first  turns  blue,  then  wine-colored,  and 
later  brown.  When  the  reduction  takes  place  very  quickly  the  blue 
color  of  the  solution  may  not  be  seen  at  all,  the  first  color  to  appear 
being  a  reddish  lilac,  G[uickly  turning  to  brown. 

mth  tin  the  solution  turns  successively  blue,  lilac,  wine-colored, 
and  more  slowly  to  brown.  The  wine  color  may  last  for  hours.  Tin 
foil,  which  is  ordinarily  composed  largely  of  tin  with  varying  quanti- 
ties of  lead,  majr  be  used.  In  the  reduction  with  tin  the  solution 
nearest  the  tin  will  often  have  a  lilac  or  wine  color,  while  a  short  dis- 
tance away  the  solution  will  be  a  fine  blue. 

With  either  zinc  or  tin  the  powdered  mineral  itself  will  be  colored 
bhie,  even  thoi^h  the  solution  mav  be  of  a  different  color.  When 
treated  with  acid  several  minutes  should  be  allowed  to  elapse  before 
iatrodacmg  xinc  or  tin;  otherwise  the  yellow  oxid^  ui&'j  tlo\i  \)% 
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formed  in  sufficient  amount  to  give  a  good  reaction,  and  neither  the 
blue  nor  the  pink  color  will  be  seen,  but  the  solution  will  be  a  yellowish 
brown.  However,  a  blue  sediment  will  form  in  the  bottom  of  the 
vessel.  If  one  part  of  hydrochloric  acid  diluted  with  two  parts  of 
water  be  used,  tm  gives  to  the  solution  a  blue  color  which  lasts  a  con- 
siderable time. 

Sulphuric  acid  diluted  with  two  or  three  parts  of  water  to  one  of 
acid  may  be  used  instead  of  hydrochloric  acid,  and  seems  to  be  the 
more  active  of  the  two  in  changing  scheelite  to  tungsten  trioxide. 
It  is  slower  than  hvdrochloric  acid  in  reducing  the  yellow  oxide  to  the 
blue  oxide  upon  tne  addition  of  zinc  and  needs  more  heating,  but  it 
gives  the  same  blue  color,  which  is  more  lasting  and  may  still  show 
after  standing  twenty-four  hours. 

With  tin,  sulphuric  acid  acts  still  more  slowly  and  requires  con- 
siderable heating,  but  gives  the  blue  color.  Nitric  acid  gives  the 
yellow  tungsten  trioxide,  but  will  not  give  the  further  reactions. 

Wolfranmte. — In  testing  wolframite  the  mineral  should  be  finelj 
powdered,  then  heated  or  boiled  with  hydrochloric  acid  for  from  ten 
to  twenty  minutes  before  treatment  with  zinc  or  tin.  Otherwise, 
owing  to  the  difficulty  of  digestion  in  acid,  no  reaction  will  be  seen. 
The  same  phenomena  will  appear  upon  treatment  with  zinc  or  tin  as 
in  the  case  of  scheelite. 

The  mineral  may  be  tested  much  more  certainly  and  easily  by 
powdering  a  small  portion,  mixing  intimately  with  ordinary  bakin£ 
soda,  and  fusing  in  an  iron  spoon  or  on  a  piece  of  sheet  iron  inserted 
in  the  end  of  a  split  stick.  If  well  fused,  the  presence  of  manganese 
will  be  shown  by  the  green  color  of  the  mass.  Even  should  the  fire 
not  be  hot  enough  for  entire  fusion,  the  test  will  be  made  much  easier 
by  the  mere  caking  of  the  material.  After  thus  heating  with  soda  the 
mass  is  treated  with  acid  and  reduced  with  zinc  or  tin,  as  described 
under  scheelite,  and  gives  the  same  reactions. 

Xo  elements  which  interfere  with  the  tests  suggested  are  known  to 
occur  with  tungsten  ores. 

USES  OF  TUNGSTEN. 

The  uses  to  which  tungsten  is  put  are  now  fairly  well  known.  The 
most  ini])ortant  use,  and  the  one  which  makes  tungsten  mining  on  an 
extensive  scale  possible,  is  as  an  alloy  for  tool  steel.  The  introduc- 
tion of  tungsten  into  such  steel  gives  it  the  property  of  holding  its 
temper  at  a  much  higher  temperature  than  high-carbon  steels.  Thus, 
when  lathe  tools  are  made  from  tungsten  steel  the  lathes  may  be 
speeded  up  until  the  cliips  leaving  the  tool  are  so  hot  that  they  turn 
blue.  It  IS  said  that  about  five  times  as  much  work  can  be  done  by 
a  lathe  built  for  such  speeds  and  work  and  fitted  with  tungsten-steel 
tools  as  can  be  done  by  the  same  lathe  with  carbon-steel  tools.  Six- 
teen to  20  per  cent  of  tungsten  is  ordinarily  used  in  lathe  tools.  In 
saws  IV  to  3^  per  cent  of  timgsten  is  used  by  some  makers.  In 
hacksaws  larger  percentages  of  tungsten  are  used.  As  stated  in  the 
first  portion  of  this  paper,  tungsten  is  not  known  to  be  used  in  armor 
plate,  though  often  so  reported. 

C.  A.  Edwards^  states  that  a  steel  containing  carbon  0.68  per  cent, 
chromium,  3.01  per  cent,  tungsten  19.37  per  cent,  and  silicon  0.04 

o  FuQctioD  of  chromium  and  tungsteo  in  high-speed  steel:  A  paper  delivered  before  the  Iron  and  Steri 
Institute  and  quoted  In  Mech.  Engineer,  Manchester,  vol.  21, 1908,  p.  723. 
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per  cent  was  the  hardest  steel  which,  so  far  as  he  was  aware,  had  been 
recorded.    The  Brinnel  ball  test  gave  it  a  figure  of  866. 

The  melting  point  of  tungsten  is  exceedingly  high,  about  3.080°  C, 
so  that  when  reduced  to  a  metal  it  is  obtained,  not  as  a  solid,  but  as 
a  very  fine  gray  powder,  and  it  has  so  far  been  found  impossible  to 
fuse  greater  than  filamentary  masses  of  tungsten  into  sohd  form. 
When  used  in  steel,  tungsten  is  introduced  into  the  crucibles  either 
as  metal  or  as  ferrotimgsten.  Owing  to  the  finely  divided  condition 
of  metallic  timgsten,  some  steel  makers  consider  that  a  large  propor- 
tion is  lost  through  oxidation  and  in  the  sW^  so  that  it  is  used  by 
them  in  the  form  of  ferrotungsten,  an  alloy  of  iron  and  tungsten  con- 
taining from  40  to  82  per  cent  of  tungsten.  As  tungsten  has  a  spe- 
cific gravity  of  19.26,  lumps  of  ferrotungsten  remain  immersed  in  the 
molten  steel  until  dissolved. 

The  high  temperature  at  which  tungsten  fuses  makes  it  available 
for  use  as  a  filament  in  incandescent  electric  lamps,  and  such  lamps 
are  rapidly  coming  into  common  use.  The  whiteness  of  the  lignt 
makes  it  lar  superior  to  that  of  carbon  incandescent  lamps.  The 
efficiency  of  the  tungsten  filament  lamp  is  remarkably  high,  about 
1 J  watts  per  candle,  as  compared  with  3.1  watts  per  candle  for  the 
ordinary  carbon  lamp,  2.5  watts  per  candle  for  the  Gem  metallized 
filament  lamp,  and  2  watts  per  candle  for  the  tantalum  filament 
lamp.  The  great  drawback  to  the  use  of  the  lamps  is  that  the  fila- 
ment is  very  orittle  and  the  loss  in  shipment  is  ,large.  The  life  of  the 
tungsten-filament  lamp  is  fully  twice  that  of  a  carbon  lamp,  and  it 
can  be  used  on  either  alternating  or  direct  current.  The  specific 
resistance  of  tungsten  is  low,  so  tnat  for  ordinary  voltages  such  as 
are  used  on  city  lighting  circuits  the  filament  must  be  long,  and  is 
made  in  several '  'hairpin  loops,  unless  lighted  in  series.  Thousands 
of  filaments  can  be  made  from  a  poimd  of  tungsten,  so  that  the  market 
for  tungsten  ores  for  this  use  is  very  small.  Metallic  tungsten  has 
been  tned  for  arc  lamp  electrodes,  but  has  not  proved  a  success. 

Tungsten  is  used  in  the  manufacture  of  small  crucibles  for  use  in 
the  electric  furnace.  These  are  made  by  mixing  tungsten  powder 
with  a  small  amount  of  some  carbonaceous  paste  and  pressmg  the 
mixture  into  the  desired  shape,  after  which  it  is  sintered  in  an  electric 
furnace.  This  makes  a  porous  metallic  vessel  as  the  particles  will  not 
melt  sufficiently  to  run  together.  The  crucibles  when  used  are  lined 
with  an  inert,  infusible  substance,  such  as  thoria,  for,  when  heated, 
tungsten  combines  readily  with  many  substances. 

Large  quantities  of  sodium  tungstate  are  manufactured,  much  of 
which  is  said  to  be  used  in  fireproofing  cloth  for  curtains,  draperies, 
etc.,  and  as  a  mordant  in  dyeing.  Other  timgsten  salts  are  used  in 
weighting  silks.  When  silks  are  dyed,  timgsten  salts,  owing  to  their 
high  specific  gravity,  are  introduced  to  give  more  apparent  weight  to 
the  faoric.  Sodium  tungstate  has  almost  precisely  the  same  rate  of 
expansion  for  moderate  temperatures  as  platinum,  so  that  it  is  used 
for  sealing  platinum  apparatus  in  making  water  determinations  in 
chemical  analyses  of  rocks. 

Calcium  tungstate  is  used  as  a  screen  to  make  X  rays  visible. 
Tungsten  salts  are  also  said  to  be  used  in  glass  making,  and  in  making 
gold  and  violet  bronze  powder. 
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ence of  scheelite  and  fluorite,  but  no  sulphides.     A  carload  of  ore  was  concentrated 
at  the  Arizona  School  of  Mines,  giving  excellent  results. 
BoGEMiiKDFu,  CiiARLES.     Wolfrum  OH'S— occurTcnces  and  uses.     Their  importance 
in  Australia  and  to  commerce  in  general:  Australian  Min.  Stand.,  vol.  40,  pn  5oT. 
OO'J,  (i;U),  GO  I,  6i)3,  722,  723,  745,  746. 

Gives  a  short  history  of  the  knowledge  of  tungsten  minerals;  descriptions  and 

analyses  of  tlie  known  tunfj^sten-bearing  minerals,  a  list  of  localities  where  tungsten 

minerals  are  found,  and,  in  places,  an  epitome  of  the  geology,  the  metallurgy  vi 

tuuL^^cn;  uses  in  alloys,  chemistry  of  tungsten  compounds. 

Caknk,  J.  E.     Notes  on  the  occurrence  of  tungsten  ores  in  New  South  Wales,  with  a 

register  of  localities:  New  South  Wales  Geological  Survey,  Mineral  Resources  No.  2, 

Sydney,  1898,  j)p.  8. 

Kpitomizes  the  world's  production  of  tungsten  ores;  the  uses  of  tungsten:  the 
(jualities  demanded  of  ores;  and  a  list  of  the  places  in  New  South  Wales  at  which 
tungsten  ores  have  been  found,  with  brief  notes  uj)on  the  localities. 
Chekrv,  F.  J.     Mining  for  wolfram  and  co})per  on  Noble  Island:  Queensland  Govt. 
Min.  Jour.,  vol.  9,  1908,  p.  263. 

Noble  Island  is  80  miles  north  of  Cooktown,  Queensland,  and  5  miles  from  the 
coast.  A  small  amount  of  wolframite  is  taken  from  the*  outcrops  of  quartz  veins, 
which  seem  to  cut  sandstones.  The  island,  though  small,  also  carries  tin,  gold, 
silver,  and  copper  ores. 
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Fermor,  L.  Leiqh.    Note  on  an  occurrence  of  wolfram  in  Nagpur  district,  Central 
Provinces:  Records  Geol.  Survey  India,  vol.  36,  part  4, 1908,  pp.  301-311. 

Notes  the  discovery  by  an  American  of  wolframite  irregularly  distributed  in 

quartz  veins  interbedded  with  mica  and  tourmaline  schists.     No  production  has 

so  far  been  made. 

GooDALE,  0.  W.  and  Ackers,  William  A.    Concentration  before  amalgamation  for 

low-grade,  partially  decomposed,  silver  ores,  with  notes  on  the  geology  of  the  Flint 

Creek  Mining  District:  Trans.  Am.  Inst.  Min.  Eng.,  vol.  18,  p.  248. 

Mentions  the  occmrence  of  htibnerite  with  pseudomalachite  (phosphate  of 
copper)  in  the  silver-bearing  vein  of  the  Combination  mine  at  PhiliMburg,  Mont. 
Greenawalt,  Wm.  E.    The  tungsten  deposits  of  Boulder  County,  Colo. :  Eng.  and  Min. 
Jour.,  vol  83, 1907,  pp.  951-952, 1  fig. 

Gives  a  short  history  of  tungsten  mining  in  Boulder  County;  the  extent  of  the 
district;  geology ;  ore  treatment  and  manuer  of  purchasing  ore.  Thinks  the  ore  may 
extend  south  into  Gilpin  County.  Calls  the  ore  wolframite,  but  gives  analyses 
flhowing  it  to  be  ferberite.  Ore  is  always  brecciated  feldspar  carrying  tungsten; 
feldspar  sometimes  replaced  by  quartz.  Says  ore  occurs  with  andesite  dikes  in  a 
country  rock  of  schist  and  granite.  Many  ore  bodies  do  not  outcrop,  but  are 
located  by  a  black  manganese  stain  at  the  surface. 
Gurlt,  Adolf.  On  a  remarkable  deposit  of  wolfram  ore  in  the  United  States:  Trans. 
Am.  Inst.  Min.  Eng.,  vol.  22, 1893,  pp.  236-242. 

Describes  the  occurrence  of  woli^^mite  in  pseudomorphs  after  scheelite  at  the 

contact  of  gneiss  and  marble  in  Trumbull  Township,  C'onn.    The  occurrence  is 

connected  with  acid  dikes  carrying  topaz,  beryl,  euclase,  bismuth,  and  minerals 

which  ordinarily  accompany  cassiterite. 

Hbss,  Franjl  L.    Note  on  a  tungsten-bearing  vein  near  Raymond,  Cal.:  Bull.  U.  S. 

Geol.  Survey  No.  340,  1908,  p.  271. 

Brief  description  of  a  wolframite-bearing  quartz  vein  which  cuts  andalusite 
mica  schist  near  Raymond,  Cal.  Pyrite  is  an  accessory  mineral.  The  deposit  is 
unimportant. 

Tin,  tungsten,  and  tantalum  deposits  of  South  Dakota:  Bull.  U.  S.  Geol. 

Survey  No.  380, 1909,  pp.  131-163. 

Tungsten  occurs  in  the  Black  Hills  of  South  Dakota,  almost  wholly  in  the  form 
of  woloamite.  Scheelite  occurs,  so  far  as  known,  only  in  small  quantity.  The 
wolframite  occurs  near  Hill  City,  in  a  few  places,  in  coarse  pegmatites  as  an  original 
constituent;  in  more  places  it  occurs  in  quartz  veins  which  are  probably  a  later 
phase  of  the  phenomena  which  caused  the  p^matites.  In  some  veins  it  is  accom- 
panied by  light-colored  cassiterite  with  which  it  is  intergrown.  Prospecting  is 
Deing  carried  on  with  promise  of  an  output.  At  Lead,  wolframite  occurs  in  re- 
placement deposits  in  a  sandy  dolomite  with  barite,  gold,  p^r'rite,  glauconite,  etc. 
Irvino,  J.  D.  Some  recently  exploited  deposits  of  wolframite  in  the  Black  Hills  of 
South  Dakota:  Trans.  Am.  Inst.  Min.  Eng.,  vol  31, 1901,  pp.  683-605. 

Wolframite  occurs  near  Lead,  S.  Dak.,  in  the  Two  Strike,  Wasp  No.  2,  Little 
Pittsbuig.  and  other  mines,  as  replacement  deposits  in  flat  sandy  Cambrian  dolo- 
mites. The  wolframite  is  fine  grained  and  resembles  iron  ore  in  appearance.  It 
is  accompanied  by  scheelite  (in  small  quantity)  barite,  quartz,  stibnite,  pyrite, 
fluorite,  larosite,  and  gypsum. 
Johnson,  J.  r.  The  ore  deposits  of  South  Africa,  part  1,  Base  Metals,  London,  1908, 
p.  40. 

Brief  description  of  the  Richardson  mine  at  Essexvale,  near  Bulawayo,  and  of 
the  Scheelite-King  mine  near  the  Umswege  River^  on  the  Gatuma  side  of  the 
Hartley  district.  South  Africa.  In  the  former  mine  wolframite  with  a  little 
scheehte  occurs  with  chlorite,  quartz,  tourmaline,  fluorite,  and  topaz  as  an  im- 
pregnation in  fine-grained  granite.  In  the  latter  mine  scheelite  occura  in  a  quartz 
vein  in  schistose  granite,  which  is  much  epidotized  near  the  vein. 
Kellogg,  L.  O.  Sketch  of  the  geology  and  ore  deposits  of  the  Cochise  mining  dis- 
trict, Cochise  County,  Ariz.:  Econ.  Geology,  vol.  1,  1906,  pp.  654-655. 

brief  description  of  the  hiibnerite-beanng  quartz  veins  near  Dragoon,  Ariz. 
IkNDOREN,  Waldemar.    Some  gold  and  tungsten  deposits  of  Boulder  Countv,  Colo.: 
Econ.  Geolpgv,  vol.  2,  1907,  pp.  453-463. 

The  Boulder  Coimty  gold  and  tungsten  deposits,  though  not  occurring  together, 
are  an  extension  of  the  Clear  Creek-Gilpin  ore  belt.  The  tun^ten  mineral,  here 
called  wolframite,  though  later  analyses  show  it  to  be  ferbente,  occurs  in  brec- 
ciated, or  shear,  zones  in  granite.  There  are  many  vugs  in  which  the  ferberite 
ahowB  crystal  terminations,  and  some  are  filled  witn  a  kaolin-like  substance.  A 
little  molybdenite  probably  occura  with  the  ferberite,  and  there  is  some  pyrite. 
Beadee  quarts  no  other  visible  vein  mineral  is  present,  though  assays  show  small 
quaatitiai  of  ^Id  and  silver.  The  tungsten  veins  are  related  to  gold  and  ailver 
W0bm  of  the  dutrict,  which  carry  roecoelite  and  telluridee  oi  ^Vi  vsA  ts\^«K. 
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LovisATo,  DoMENico.  Giacimeoto  di  minerali  di  tungsteno  a  Genoa  Gur^u  ai  limiti 
fra  Murri  cd  Orroli  (Ca^liari):  Atti  della  Reale  accademia  dei  Lincei,  ser.  5,  vol.  16, 
1907,  pp.  632-638.  Digest  translation,  Trans.  Inst.  Min.  Eng.,  Newcastle-upon- 
Tyne,  vol.  33, 1908,  pp.  686-687. 

Scheelite  is  found  in  veins  worked  £or  antimony  at  Genna  Gur^u.    The  country 

rocks  are  argillaceous,  micaceous,  an4  occasionally  talcosc  schists  cut  by  many 

quartz  veins.    The  scheelite  is  crystalline,  pink,  white,  yellow,  or  gray,  and  is  in 

some  places  altered  to  meymacite. 

McCallum,  a.  L.    An  interesting  occurrence  of  scheelite  in  Nova  Scotia:  Canadian 

Min.  Jour.,  vol.  29,  1908,  p.  456. 

Notes  the  discovery  of  a  scheelite  nodule,  partly  altered  to  tungstite,  at  Moose 
River,  Nova  Scotia,  and  the  later  finding  of  five  scheelite-bearing  quartz  vein£. 
One  vein  is  in  a  narrow  slate  belt  in  whin  (basalt),  and  carries  arsenopyrite.  The 
scheelite  is  in  lenses  from  7  inches  downward  and  averages  about  3  incnes  (thick?). 
Gives  analyses. 
Pearce,  Richard.  The  association  of  minerals  in  the  Gagnon  vein,  Butte  City,  Mont. 
Trans.  Am.  Inst.  Min.  Eng.,  vol.  16^  1888,  jp.  64. 

States  that  hUbnerite  is  found  m  the  Ga^on  vein  with  silver  and  copper-bear- 
ing sphalerite,  silver-bearing  pyrite,  wurtzite,  copper  minerals,  etc. 
PiTTMAN,  E.  F.    The  mineral  resources  of  New  South  Wales:  New  South  Wales  Geol. 
Survey,  Sydney,  1901,  pp.  294-303. 
States  that  wolframite,  scheelite,  and  stolzite  are  found  in  New  South  Wales. 
Quotes  a  general  article  upon  tungsten  from  ''Mineral  Industry  for  1893. "    Gives 
the  list  of  occurrences  in  New  South  Wales  from  Came  (vide  this  bibliography), 
somewhat  rewritten,  and  also  gives  the  output  of  tungsten  ores  in  the  State  from 
1891  to  1899. 
Playford,   E.   Copley.    Goldfields  and  mining — Chief  Warden's  report:  Govern- 
ment Resident's  Report  on  the  Northern  Territory,  1907,  Adelaide,  1908,  pp.  28,  30, 
31,  and  41. 

Gives  a  few  particulars  of  tungsten  mining  on  Wolfram  Creek  and  at  Wolfram 
Camp,  Northern  Territory.    Wolframite  is  said  to  occurwith  copper  ores  in  pipes 
Preus,  Wilhelm .    The  Panasqueira  tungsten  district,  Portugal:  Eng.  and  Min.  Jour., 
vol.  83,  1907,  p.  843, 1  map. 

The  Panasqueira  tungsten  mines  are  in  the  province  of  Beira  Baixa,  Portugal, 
divided  into  the  Panasqueira  and  Cabeco  Piao  groups.  They  are  11  kilometers 
from  the  nearest  igneous  outcrop.  Wolframite,  accompanied  by  cassiterite,  oxide 
of  iron,  pyrite,  miapickel,  and  mica,  occurs  in  "quartz  beds,"  dipping  from  5°  to 
35°  in  Cambrian  schists.  The  mineralization  is  erratic,  and  bunches  of  ore  occur 
where  faults  cross  each  other.  The  Panasaueira  field  has  been  worked  for  ten 
years,  and  there  are  15  proved  beds  from  wnich  have  been  sold  600  tons  (6?^-71 
per  cent  WO3)  of  wolframite  laid  down  at  Fundao  for  $130  per  ton.  Ten  beds 
nave  been  proved  in  the  Cabeco  Piao  group,  from  which  68-71  per  cent  WO3  ore 
can  be  extracted  at  from  $80  to  $100  per  metric  ton. 
Richards,  Ralph  W.  The  Dragoon,  Ariz.,  tungsten  deposits:  Min.  Sci.,  vol.  '>7. 
lOOvS,  pp.  93-94. 

Iliibnerite  and  scheelite,  the  latter  in  small  quantity,  occur  in  quartz  veins 

cutting  a  coarse  porphyritic  granite  at  Russell ville,  4  miles  north  of  Dragoon.  Ariz. 

Most  of  the  ore  mined  has  been  taken  from  placers.    Disagrees  with  Forbes  Rickard 

as  to  the  geology  and  mineralogy. 

RicKARi),  Forbes.    Notes  on  tungsten  deposits  in  Arizona:  Eng.  and  Min.  Jour.. 

vol.  78,  1904,  pp.  263-265. 

Describes  the  geology,  mining,  history,  and  marketing  of  ores  from  the  hiibnerite 
de})osit8  at  Dragoon,  Ariz.    The  geology  is  inexact. 
RiEs,   Heinrich.     Economic  geology  of  the  United  States:  New  York,   1905,  pp 
414  416. 

A  short  and  incomplete  account  of  occurrences  and  uses  of  tungsten. 
Simpson,  P^dward  S.,  ana  Gibson,  Chas.  G.    The  distribution  and  occurrence  of  the 
baser  metals  in  Western  Australia:  Bull.  Western  Australia  Geol.  Survev  No.  'M\ 
Perth,  1907,  pp.  155-117. 

Wolframite  has  been  found  in  Western  Australia  at  a  number  of  places,  hut  at 
none  in  paying  quantities.  At  Ravensthorpe  in  1907  22  hundredweight  of  con- 
cent rat  oh  from  a  gold  property  assayed  "66.2  per  cent  of  tungstic  acid."  Thb»  13 
the  only  output  of  wolframite  known  in  the  State.  Scheelite  occurs  at  a  numl>6r 
of  mines  with  gold,  and  carries  coarse  gold  at  the  Lindsay  naine,  I'oolgatrdie. 
Large  masses  occur  in  quartz  in  the  Sons-of-Erin  gold  mine  at  Iligginsville. 
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Smith,  F.  B.    The  Osceola,  Nev.,  tungsten  deposits:  Eng.  and  Min.  Jour.,  vol.  73. 
1902,  pp.  304-305.    1  plate. 

Gives  a  more  detailed  account  than  the  previous  article  by  Weeks  of  the  Osceol 
hUbnerite  deposit.    States  that  fluorite  and  pyrite  accompany  the  tungsten  min- 
erals and  that  assays  of  both  pyrite  and  hiibnerite  give  over  2  ounces  oisilver  per 
ton,  with  a  trace  of  gold. 
SuRR,  Gordon.    Tungsten  near  Randsburg:  Am.  Min.  Rev.,  Los  Angeles,  vol.  22, 
Nov.  9, 1907,  pp.  7-8. 

Lists  the  gold  mines  in  the  vicinity  of  Randsburg  which  carry  scheelite,  and 
gives  a  hearsay  description  of  the  Papoose  mine  at  Atolia. 

Tunssten  in  Arizona:  Am.  Min.  Rev.,  Los  Angeles,  vol.  22,  Nov.  23,  1907, 

pp.  8-9,1  fig. 

A  popular  account  of  the  hiibnerite  deposits  north  of  Dragoon,  Ariz. 
Genesis  of  tungsten:  Am.  Min.  Rev.,  Los  Angeles,  vol.  23,  Feb.  1,  pp.  8-9; 


Feb.  8,  pp.  7-8;  andTeb.  15,  1908,  p.  8. 

Explains  the  deposition  of  tungsten  ore  by  magmatic  waters  and  the  formation 
of  tungsten  placers  through  disintegration  and  denudation  of  the  barren  country 
rock. 

A  new  tungsten  find:  Am.  Min.  Rev.,  Los. Angeles,  vol.  23,  March  7,  1908, 


p.  9. 

Describes  a  htlbnerite  deposit  7  or  8  miles  east  of  Vontrigger,  near  Goffs,  San 
Bernardino  County,  Cal.  It  is  in  quartz  veins  cutting  granite,  and  the  veins 
reach  3  feet  in  width.  The  quartz  shows  crystals,  and  there  is  some  copper  stain- 
ing in  the  vein. 

Tungsten  at  Victorville:  Am.  Min.  Rev.,  vol.  24,  July  11, 1908,  pp.  8-9. 

Describes  an  economically  unimportant  occurrence  of  scheelite,  15  miles  north- 
west of  Victorville,  San  Bernardino  County,  Cal.  Scheelite,  with  copper  min- 
erals, occurs  in  altered  limestone  at  its  contact  with  schists.  Pegmatite  dikes 
cut  the  schists  close  by. 

Tungsten  deposits  and  surface -enrichment:  Min.  World,  vol.  30,  1909,  p.  19. 

Describes  the  deposition  of  tungsten  ores  from  magmatic  waters,  and  thinks  the 

apparent  greater  richness  of  tungsten  ores  near  the  surface  may  be  due  to  their 
having  been  deposited  within  narrow  limits  of  depth.    Considers  secondary  con- 
centration also  to  be  a  possible  explanation. 
Thtno,  W.  S.    Tungsten  deposits  in  Washington:  Eng.  and  Min.  Jour.,  vol.  73, 
1902,  p.  418. 

Deecribes  briefly  an  occurrence  of  wolframite  in  a  quartz  vein  cutting  granite 
in  Stevens  County,  Waedi.  (the  locality  now  known  as  Deer  Trail — F.  L.  H.). 
The  claim  had  been  worked  for  gold  and  silver  and  abandoned.    The  wolframite 
was  supposed  to  be  merely  an  iron  mineral. 
ToMEK,  F.    Tungsten  in  Montana:  Min.  World,  vol.  28,  1908,  p.  63. 

(iives  a  short  description  of  the  Birdie  silver  mine,  4  miles  east  of  Butte,  which 
contains  a  shoot  of  hUhnerite,  12  to  20  inches  thick,  3  to  5  feet  wide,  and  20  feet 
long,  as  developed. 
TwBLVETRBBS,  W.  M.    Report  on  the  Bell  Mount  and  Middlesex  district  (Tasmania), 
Tasmania  Geol.  Survey  Report,  Hobart,  1907,  pp.  1-30. 

At  the  Shepherd  and  Murphy  mine,  on  Bismuth  Creek,  a  tin-tungsten-bismutk 
vein  occurs  in  a  wollastonite-epidote  rock,  evidently  altered  limestone,  which 
alflo  contains  vesuvianite,  diopside^nd  garnet.    Granite  or  quartz  porphyry  are 
supposed  to  exist  close  at  hand.    Topaz  occurs  in  the  vein  with  quartz.    The 
'   vein  cuts  Middle  Silurian  rocks.    Also  mentions  quartz  bismuth-tungsten  veins 
at  All  Nations  mine;  tin-bearing  stock  works  in  granite  and  quartz  porphyrv; 
allfiyial  deponts  of  gold,  tin,  and  tun^ten;  and  veins  of  pyrite,'galena,  molyb- 
denite,^ cupriferous  quartz,  gold  and  silver  in  the  same  district.    Spodumene  is 
found  in  one  of  the  veins.    In  All  Nations  mine  wolframite  occurs  with  some 
molybdenite,  bismuth  carbonate,  gold,  and  silver.    No  tin  is  found  in  this  vein. 
There  are  a  number  of  small  veins  carrying  tin  and  tungsten,  and  tungsten  and 
molybdenite. 
Walker,  F.  L.    The  occurrence  of  tungsten  ores  in  Canada:  Jour.  Can.  Min.  Inst., 
voL  11(  1906,  pp.  367-^71. 

Briefly  deecribee  the  occurrence  of  scheelite  in  Yukon  placer  concentrates;  in 
a  tin  deposit,  with  hdbnerite  and  wolframite,  at  New  Ross,  Lunenberg  County, 
Nova  Scotia;  in  vein  quartz  in  the  Meteor  mine,  Slocan  district;  in  the  country 
lock  and  in  quarts  veins,  and  in  placers  on  Hardscrabble  Creek,  Caribou  district, 
British  Cdumbia;  with  concretionary  tungstite  carrying  visible  gold  in  the 
KooteoMr  Belle  mine,  Sheep  Creek,  British  Columbia;  and  in  small  fragments 
at  Uie  Victoria  nickel  mine,  Sudbury  district,  Ontario.  Gold-bearine  quarts 
ywam on ShanC^eek near  Salmo,  British  Columbia,  carry  a  considerable  per* 
contiiB  d  mftimito  and  a  little  tungstite.    A  number  oi  anslvBea  «x«  V5^«&.. 
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Weeks,  F.  B.    An  occurrence  of  tungsten  ore  in  eastern  Nevada:  Twenty-first  Ann. 
Rept.  U.  S.  Geol.  Survey,  pt.  6,  1901,  pp.  319-320.       ' 

Describes  briefly  an  occurrence  of  ndbnerite  in  the  Snake  Mountains,  12  miles 
south  of  Osceola,  Nev.,  and  100  miles  from  a  railroad.  HUbnerite  occurs  in  quarts 
veins  reaching  3  feet  thick,  cutting  a  hornblende-mica  granite.  Some  scheehte 
accompanies  3ie  httbnerite.    Assays  show  some  gold. 

Tungsten  deposits  in  the  Snake  Range,  White  Pine  County,  eastern  Nevada: 

Bull.  U.  S.  Geol.  Survey  No.  340,  1908,  pp.  263-270.    1  map. 

Another  description  of  the  Osceola  deposits,  with  more  aetail,  and  the  develop- 
ments which  haa  taken  place  since  his  former  visit.  Osceola  now  45  miles  from 
railroad.    Considers  the  possibilities  of  power  obtained  from  a  stream. 

NICKEL. 

Nickel  was  mined  and  smelted  by  the  North  American  Lead  Com- 

Eany,  at  Fredericktown,  Mo.,  during  1908;  one  lot  of  ore  was  shipped 
y  the  Nevada  Nickel  and  Copper  Company  from  the  Key  nest 
mine,  Bunkerville,  Lincoln  County,  Nev.,  to  the  former  company 
for  treatment ;  and  some  nickel  salts  were  made  by  the  United  States 
Metals  Refining  Company  at  its  Chrome  (N.  J.)  refinery  from  elec- 
trolyte solutions  obtamed  in  the  refining  of  copper. 

The  ore  of  the  North  American  Lead  Company  '^  consists  of  an 
intimate  mixture  of  the  sulphides  of  copper,  lead,  nickel,  and  cobcdt, 
and  iron  in  the  form  of  chalcopyrite,  galena,  linnsBite,  and  pyrite. 
The  lead,  as  far  as  possible,  is  removed  in  concentration,  the  iron  is 
removed  by  roasting  and  magnetic  separation,  and  the  resulting  con- 
centrate is  smelted/' "  The  company  has  not  yet  reached  the  output 
aimed  at.  Its  ore  bodies  are  claimed  to  be  extensive  and  the  possi- 
bilities of  production  large. 

Several  nundred  tons  of  concentrates  similar  to  those  smelted  by 
the  North  Amorican  Lead  Company  lie  on  the  land  of  the  Hudson 
Valley  Load  Company.  This  company  mines  ores  which  are  like 
those  of  the  former  company,  but  does  not  smelt  them.  Certain 
areas  of  the  Mine  La  Motte  Lead  and  Smelting  Company's  mine  also 
carry  eopper-nickel-cobalt  sulphides.  The  company  rormerh'  smelted 
these  ores  to  matte,  but  now  smelts  only  lead  ore.  This  mine  is 
extensive,  having  been  worked  for  lead  since  1720. 

The  Nevada  Nickel  and  Copper  Company,  at  Bunkerville,  Nev., 
has  carried  on  prospecting  and  development  work  for  a  number  of 
yc^ars,  and  has  done  a  large  amount  of  underground  work.  The 
mine  is  a  long  distance  from  the  railroad,  the  nearest  point  being 
Moapa,  on  the  San  Pedro,  Los  Angeles  and  Salt  Lake  Kailroad,  40 
miles  away.  Assays  of  the  ore  show  the  presence  of  platinum,  gold, 
silver,  nickel,  and  copper.     Cobalt  is  not  mentioned. 

At  the  Chrome  (N.  J.)  refinery  copper  from  the  Sudbury,  Ontario, 
nick(*l  d(*posits  is  refined  with  copper  from  many  other  sources,  and 
it  can  not  be  told  what  proportion  of  the  small  output  is  strictly 
American.  However,  nickel  is  also  found  in  the  copper  in  other 
refineries,  though  no  others  are  known  to  have  made  a  saving. 

In  the  refining  of  copper  by  electrolysis  nickel  contained  in  the 
raw  copper  anodes  goes  mto  solution  in  the  electrolyte,  and  unless 
the  solutions  are  changed  before  the  nickel  forms  1  per  cent  of  the 
solution  nickel  deposits  with  the  copper.  It  is  said  tnat  this  causes 
the  copper  to  lose  some  of  its  toughness;  and  before  this  was  found 
to  be  a  serious  factor  in  electrolytic  refining  it  was  impossible  to 
make  electrolytic  copper  equal  to  the  best  Lake  Superior  brands,  but 

aSiebeatbal,  C.  E.,  Mineral  Resources  U.  S.  for  1907,  pt.  1,  U.  S.  Geol.  Surrey,  1906,  p.  64L 
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refiners  claim  that  since  this  discovery  electrolytic  copper  is  made 
equal  to  any  other  and  even  superior  in  electro-conductivity. 

Assessment  work  only  was  reported  from  the  nickel  deposits  at 
Blackbird;  Idaho,  which  are  at  present  over  100  miles  from  a  railroad. 

Nothing  of  moment  is  known  to  have  been  done  at  the  nickel  pros- 
pects near  Lovelocks,  Nev.,  Riddles,  Oreg.,  Keller,  Wash.,  or  Webster, 
jN.  C.  The  Lancaster  Coimty  Nickel  Corporation  did  some  prospect- 
ing in  Bart  Township,  Lancaster  Coimty,  Pa.,  on  property  adjoining 
on  the  southeast  the  old  Gap  Nickel  mine. 

No  easy  field  test  for  nicfeel  is  known.  The  ordinary  uses  for  the 
meial  are  well  known,  but  recently  the  Orford  Copper  Company  has 
put  on  the  market,  under  the  name  of  ''monel  metal,"  an  alloy  which 
contains  68  per  cent  of  nickel,  1.5  per  cent  of  iron,  and  30.5  per  cent 
of  copper.  This  alloy  is  made  by  extracting  the  nickel  and  copper 
from  the  ore  without  separating  them,  which  makes  the  process  much 
simpler  and  less  costly. 

David  H.  Browne,*  in  an  article  entitled  '*Monel  metal,''  gives  the 
following  data  concerning  this  alloy: 

Like  steel,  this  alloy  absorbs  carbon,  and,  like  steel,  its  physical  properties  are 
profoundly  influenced,  not  only  by  the  percentages  of  carbon,  silicon,  etc.,  but  by 
the  heat  treatment  it  receives. 

Standard  analysis  of  monel  metal.  Per  cent. 

Nickel 68.00-72.00 

Iron 50-1.5 

Sulphur .014 

Carbon 073-  .15 

Copi>er  to  balance. 

This  alloy  is  silver  white  and  takes  a  brilliant  finish,  which  it  retains  indefinitely. 

In  the  rolled  sheets  the  surface  assumes  on  heating  a  coating  of  oxide,  which  has 
great  resistance  to  acids.  Samples  of  the  rolled  metal  show  no  loss  in  fifty-six  days' 
test  in  pumping  40^  sulphuric  acid. 

Monel  metal  melts  at  1,350**  C.  It  can  be  rolled  perfectly  from  900**  C.  to  1,200**  C, 
and  its  ^annealing  temperature  is  above  875**  G.  It  can  be  finished  hard  or  soft,  like 
sheet  copper.  Its  specific  gravity,  as  cast,  is  from  8.86  to  8.87,  and  when  rolled  from 
8.94  to  8.95. 

The  cast  monel  metal  is  at  present  made  in  two  grades,  with  the  following  qualities: 


T«iMfle  strength 

Elastie  Umit 

Elongadoo  in  2  inches per  cent. . 

Reduction  of  area do — 

These  compare  very  favorably  with  the  government  specifications  for  carbon-steel 


In  the  rolled  and  annealed  condition  monel  metal  is  stronger  than  nickel  steel,  as 
the  following  tests  will  show: 

Average  tests  of  monel  m^tal  1-inch  rods. 


Rolled, 
annealed, 
and  cold 

drawn. 


SlongatlonlnSlDclieB. 


110,000 

80,000 

2» 


•Eleetrodiem.  and  Metallurg.  Industry,  vol.  7, 1900,  pp.  104-115. 
•  *  «  *  » 


8n0O-MBl9O6,PTl- 


738 


MINERAL  BESOTJBCES. 


We  have  here  a  metal  poesesBiiig  about  25  per  cent  greater  tensile  strength  and  50 
per  cent  greater  elastic  limit  than  the  best  rolled  steel,  with  the  additional  Quality  of 
incorrodiDility .    The  mechanical  possibilities  open  to  such  an  alloy  are  endlesB. 

One  of  the  most  satisfactory  uses  of  monel  metal  is  in  sesimless  tubes  for  condensers 
and  boilers  for  automobiles  and  motor  boats.  The  metal  draws  perfectly  into  a  smooth 
tube,  and  its  high  elastic  limit  and  tensile  strength,  combined  with  its  incorrodibility, 
are  of  especial  value  in  light  machinery. 

The  largest  casting  so  far  made  was  a  solid  hub  and  propeller  for  the  Southern  Steam- 
ship Company's  steamer  Creole.  This  casting  was  9  feet  6  inches  in  diameter  and 
weighed  6,500  pounds.    It  has  given  perfect  satisfaction. 

In  small  cast  propellers  for  hydroplanes  or  high-speed  motor  boats,  the  wheels  are 
subjected  to  an  enormous  strain.  The  Hvdroplane  Company's  engines  turn  from 
1,500  to  2,000  revolutions  per  minute  at  40  horsepower.  With  a  blade  16  inches  long, 
40°  pitch,  and  the  edge  of  the  blade  thinned  down  to  one-eighth  of  an  inch,  it  required 
an  extraordinary  metal  to  withstand  the  strain. 

Under  these  conditions  standard  manganese  bronze  bends  at  the  blade  tip  and 
becomes  useless.  Monel  metal  has  been  given  exhaustive  tests  in  such  service  and 
proves  absolutely  rigid,  and  at  the  same  time  retains  its  original  burnished  surface. 

The  Missouri  production  of  nickel  was  too  small  to  be  of  importance 
in  the  American  market  during  1908.  As  usual,  the  United  States 
drew  its  supply  of  nickel  almost  wholly  from  the  Sudbury,  Ontario, 
deposits  controlled  by  the  Orford  Copper  Company  or  its  aflBliated 
companies.  Concernmg  conditions  m  the  Ontario  nickel  mines, 
John  McLeish  writes  as  follows  :** 

With  the  exception  of  the  nickel  contained  in  the  ores  shipped  from  the  Cobalt  dis- 
trict, the  production  of  nickel  in  Canada  is  derived  entirely  from  the  well-known 
nickel-copper  deposits  of  the  Sudbury  district.  Previous  to  1906  the  output  had 
been  increasing  steadily  for  a  number  of  years.  During  the  past  three  years,  how- 
ever, the  production  has  not  varied  very  greatly.  About  815  tons  less  matte  was 
shipped  in  1908  than  in  1907.  The  nickel  contents  were  also  somewhat  lower  in  1908, 
averaging  about  45.1  per  cent,  as  compared  with  48.1  per  cent  in  1907.  On  the  other 
hand,  the  copper  contents  were  higher  in  1908. 

Two  companies  are  carryinff  on  active  operations — the  Mond  Nickel  Company,  at 
Victoria  Mines,  and  the  Canadian  Copper  Company,  at  Copper  Cliff.  The  ore  i>  fir?t 
roavSted  and  then  smelted  to  a  bessemer  matte  containing  from  77  to  80  per  cent  of  the 
combined  metals,  copper  and  nickel,  which  is  shipped  to  the  United  States  and 
Great  Britain  for  refining.    *    *    * 

From  the  Cobalt  district  it  is  difficult  to  obtain  satisfactory  returns.  The  shipper? 
of  silver-cobalt  ores  receive  little  or  no  returns  for  the  nickel  contents,  although  this 
metal  froms  an  important  constituent  of  the  ore. 

Imports. — The  imports  for  consumption  of  nickel  into  the  United 
States  since  1902,  inclusive,  as  reported  by  the  Bureau  of  Statistics, 
have  been  as  follows: 


Imports  of  nickel  for  consumption  into  the  United  States  ^  1902-1907. 


Nickel,  nickel  ore.  and 
matte,  nickel  oxide, 
alloys  of  nickel  with 
copper,  etc. 

Value  of 
manutac- 
.    lured 
articles  of 
nickel.   1 

Total  vtlne. 

Pounds. 

Value. 

1902 

33  942  710 

$1,407,521 
1.456,605 
1.118,541 
1,958.840 
1.867.568 
2. 233. 867 
2,487.605 

130,128 
37,284 
2.950 
3.291 
8.963 
9.159 
9,080 

$1,437,649 
1.49;i.s* 
1   r"*!  491 

1903 

3«.217.9\5 
19.739.315 
31.072, 20<» 

1904 

1905 

1.962.131 
1.S76.531 
2.243.03fi 
2.497.5S5 

1906 

34  0S2  042 

1907 

lM.59s!63S 

1908 

16.825.291 

•  Eng.  and  Min.  Jour.,  vol.  87, 1909, p.  564. 
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The  imports  for  1908  were  divided  as  follows: 

Nickel  and  nickel  alloys pounds..        227,584  $86,905 

Ore  and  matte do 16, 586, 423  2, 396, 217 

Nickel  oxides do....          11,284  4,483 

Exports. — The  United  States  refines  much  more  nickel  than  it  can 

use,  so  that  although  not  a  producer  it  is  a  large  exporter.  Exports 
since  1901  have  been  as  follows: 


Exports  of  nickel,  nickel  oxide,  and  matte  from  the  United  States,  1901-1908,  in  pounds. 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1901 

5.869,655 
3,228,607 
2,414,499 
7,519,206 

$1,521,291 

924,579 

703,550 

2,130,933 

1905 

9,550,918 
10,620,410 
8,772,578 
9,770,248 

S2. 894. 700 

1902 

1906 

3,493,643 

1903 

1907 

2,845,663 
3,297,988 

1904 

1908 

COBALT. 

In  the  United  States  during  1908  cobalt  was  produced  only  by  the 
North  American  Lead  Company  at  Fredericktown,  Mo.,  in  connec- 
tion with  nickel  and  copper  from  concentrates  obtained  while  mining 
for  lead.  The  cobalt  occurs  in  the  mineral  linnaeite,  a  sulphide  of 
cobalt,  in  which  parts  of  the  cobalt  may  be  replaced  bv  nickel,  cop- 
per, and  iron.  Like  nickel,  it  is  found  m  company  witn  sulphides  of 
lead,  copper,  and  iron  in  the  form  of  gelena,  chalcopyrite,  and  pyrite. 
The  output,  which  can  not  be  disclosed,  was  in  tne  form  of  cobalt 
oxide.  Cobalt  sulphide  occurs  in  the  Standard  Consolidated  Mining 
Company's  naine  near  Prairie  City,  Oreg.,  and  a  few  tons  have  been 
mined  from  time  to  time,  but  none  was  produced  in  1908.  Cobalt  is 
reported  from  a  number  of  claims  near  Blackbird,  Idaho,  but  the  ores 
do  not  appear  to  be  of  high  grade,  and  as  they  are  over  100  miles  from 
a  railroaa  little  can  now  be  done  with  them. 

Sporadic  occurrences  of  cobalt  are  reported  from  many  other 
places  in  the  United  States,  a  conmion  mode  of  occurrence  being  in 
earthy  manganese,  called  ''asbolite,"  which  carries  some  cobalt,  but 
no  deposits  of  such  material  are  known  that  are  of  commercial  value. 

Because  of  its  likeness  to  nickel,  experiments  have  been  made  look- 
ing to  the  use  of  cobalt  in  steel,  but  so  far  with  little  success.  Cobalt, 
nickel,  and  chromium  are  sometimes  found  together  in  iron  ores,  and 
Arthur  W.  Richards  *  states  that  from  such  ores  excellent  steel  con- 
taining 1.41  per  cent  nickel,  0.25  per  cent  cobalt,  and  0.32  per  cent 
chronuum  was  made.  Although  it  is  not  clear  that  the  cobalt  was 
responsible  for  any  of  the  good  qualities  of  steel,  it  seems  in  the  per- 
centage given  to  have  been  in  no  way  harmful  at  any  rate. 

The  principal  uses  of  cobalt  at  present  are  in  making  glass  and 
pottery.  A  oeautiful  blue  color  is  given  to  glass  by  the  oxide  of 
cobalt.  Zaffer,  a  roasted  cobalt  ore,  and  cobalt  oxide,  arsenate, 
phosphate,  and  sulphate  are  used  in  coloring  glass  and  in  glazing  and 
painting  on  porcelain  and  glass  in  blue  colors.  Cobaltous  bromide, 
iodide,  and  cnloride  are  used  in  hygrometers.     Sympathetic  inks  are 

•  A  method  of  modticliig  high-class  steel  from  pig  Iron  oontainlng  chromlam,  nickel,  and  cobalt,  Jour. 
Zroo  and  Steel  Insi,  London,  vol.  73,  No.  1, 1907,  pp.  114-125. 
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made  from  cobalt  acetatOi  chloride,  and  nitrate  that  are  odored  when 
heated  or  colorless  when  cold.  This  is  due  to  the  chanse  in  color  of 
the  salts  upon  the  absoiption  of  water.  When  diy  tner  are  Uue 
and  easily  seen  on  paper;  when  damp  iSbef  are  pink,  ana  if  dilute, 
colorless.  A  familiar  ixyi^meter  majdi^  use  or  this  property  is  a 
doll  the  dress  of  which  is  Uue  in  diy  weather  and  pmk  in  damp 
weather.  Artificial  flowers  are  made  to  show  the  same  raect.  Cobalt 
and  potassium  nitrate,  cobalt  yellow,  is  used  as  an  oil  and  wateiHX>lor 
piement  and  for  painting  on (piass  andporoelain.  Both  this  salt  and 
cobalt  nitrate  are  used  m  mMicine.  The  latter  is  used  in  a  0.5  per 
cent  solution,  either  internally  or  hypodermioallyi  as  an  antidote  tor 
poisoning  by  hydrocyanic  (Plrassic)  acid.  It  is  also  used  in  Uowpipe 
analysis  ror  the  detection  of  aluminum,  aino,  and  magnesium.  So- 
dium cobaltic  nitrite  is  used  in  the  detection  of  potassium,  and 
luteo-cobaltic. chloride  is  used  as  a  reagent  for  pyrqpbosphoric  ackL 
The  sulphate;  chloride,  and  metal  have  been  used  m  dectroplatjog 
steel,  iron,  copper,  brass,  and  ainc  Gobalt  paper,  made  by  cnaigiiig 
white  paper  with  cobaltous  chloride  sdution,  coloored  olue  with 
methylene  blue  and  dried,  is  used  as  an  indicator  in  the  Tolumetrie 
estimation  of  zinc,  copper,  and  nickel,  using  sodium  sidphide.  An 
excess  of  the  sulphide  oeyelops  a  black  spot  on  the  paper.*  Cobalt 
has  been  used  in  storage  batteries,  but  is  said  to  be  too  expexmYB  for 
the  purpose. 

Cobalt  gives  a  beautiful  and  characteristic  Uue  color  in  a  bead  of 
borax  glass  or  salt  of  phosphorus.  This  test  is  not  always  applicable, 
however,  since  iron,  copper,  and  nickel  interfere  andT  disguise  the 
color  given  by  the  cobalt. 

Ontario,  danada,  and  New  Caledonia  are  the  great  producers  of 
cobalt,  and  owing  to  the  working  of  the  silver  mines  at  the  town  of 
Cobalt,  Ontario,  where  laige  quantities  of  cobalt  minerals  are  con- 
tained in  the  ore,  the  world's  supply  of  cobalt  has  been  largely 
increased,  so  that  the  price  dropped  considerably  during  1908. 
Concerning  this  supply,  Thomas  W.  Gibson,  deputy  minister  of 
mines,  Toronto,*  says: 

The  cobalt-oxide  industry  suffered  from  the  excessive  supplv  of  cobalt  ore  thrown  on 
the  market  as  a  by-product  from  silver  smelting.  The  world^s  consumption  of  oxide 
annually  falls  far  short  of  the  production  from  uie  mines  of  Ck>balt,  and  consequently 
the  price  of  oxide  fell  from  $2.50  to  $1.40  per  pound.  The  onlv  relief  is  in  a  widely 
extended  use  for  cobalt,  which  is  at  present  chiefly  employed  in  TnaVing  the  color 
known  as  "  cobalt  blue." 

The  imports  for  consumption  of  cobalt  into  the  United  States  since 
1901  have  been  as  follows: 

Cobalt  oxide,  ore,  and  zaffer  imported  into  the  United  States /or  consumption,  29O2'-l$0S, 

in  pounds. 


Year. 

Quantity. 

Value. 

Year. 

Qoanttty. 

VahM. 

1901 

71,909 
79.964 
73,3fi0 
42, 8M 

1134,206 
151,115 
145,264 
86,925 

1905 

70,048 
41QB4 

219,008 

"as 

1902 

1906 

1903 

1907 .      . 

1904 

1908 

•  A  number  of  the  uses  for  cobalt  are  taken  from  Merck's  (1907)  Index,  Sd  ed.,  pp.  144-148. 
» Ontario:  Eng. and liln. Jour., vol. 87, 1909, p.  134.  »»*'*'  w. 
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The  imports  for  1906  included  12,850  pounds  of  ore  and  zaffer;  those 
for  1907,  5,219  pounds,  valued  at  $1,821;  those  for  1908,  cobalt, 
cobalt  ore,  and  zaffer,  217,548  pounds,  valued  at  $13,982,  and  cobalt 
oxide,  1,550  pounds,  valued  at  $3,095.  The  great  increase  in  the 
quantity  of  ore  imported  is  probably  due  to  importations  of  silver  ore 
from  Cobalt,  Ontario,  from  which  cobalt  is  produced  as  a  by-product. 

During  the  first  part  of  1908  cobalt  oxide  was  quoted  at  $2  per 
poimd  in  the  teclmical  magazines,  and  it  would  possibly  have  staid 
near  this  figure  during  the  whole  of  the  year  in  spite  of  the  great  out- 
put from  the  Ontario  silver  ores,  for  the  product  was  in  strong  hands; 
Dut,  after  the  North  American  Lead  Company,  of  Fredericktown,  Mo., 
entered  the  market  the  price  fell  and  was  soon  down  to  $1.40. 
Whether  the  two  events  depended  upon  each  other  can  not  be  posi- 
tively stated,  but  they  were  closely  connected  as  to  time.  The  price 
remained  at  about  $1.40  per  pound  during  the  latter  part  of  1908. 

VANADIUM. 

So  far  as  reported  to  the  United  States  Geological  Survey,  no  vana- 
dium ores  were  sold  in  the  United  States  during  1908. 

The  principal  Imown  vanadium  deposits  of  this  country  are  at  New- 
mire,  near  Piacerville,  Colo.,  where  the  mineral  occurs  as  roscoelite,  a 
green  vanadium  mica  in  the  soft  La  Plata  (Jurassic)  sandstone. 

The  content  of  the  ore  in  vanadium  probably  does  not  exceed  2  per 
cent. 

Picked  specimens  collected  by  F.  L.  Ransome  of  this  Survey  and 
analyzed  by  W.  F.  Hillebrand  *  gave  an  average  of  3.50  per  cent 
V,0,,  or  only  about  2.4  per  cent  metallic  vanadium. 

Vanadium  occurs  in  camotite  in  sandstones  farther  west  and  north 
along  the  Utah-Colorado  line,  on  La  Sal  and  Roc  creeks  and  in  Sinbad 
Valley;  still  farther  west  at  several  points  on  the  east  slope  of  the  La 
Sal  Mountains  in  Utah;  in  the  northern  part  of  Colorado  on  Coal 
Creek,  near  Meeker  in  Rio  Blanco  County,  where  it  occurs  in  the  Da- 
kota (Cretaceous)  sandstone;  and  2  miles  west  of  Skull  Creek  in 
Routt  County,  in  Jurassic  sandstone.  A  small  production  of  vana- 
dium salts  as  a*  by-product  in  treating  camotite  for  uranium,  has  been 
made  at  a  plant  operated  by  Alfred  H.  Hale,  near  Cedar,  San 
Miguel  County,  Colo.  The  rock  is  reported  to  carry  from  1  to  10  per 
cent  of  vanadium.     Nothing  was  done  during  1908  at  this  plant. 

Roscoelite  is  found  sparingly  in  the  gold  veins  of  Boulder  County, 
but  in  too  small  quantity  to  be  of  commercial  value.  Small  quanti- 
ties are  idso  foimd  in  connection  with  gold  deposits  near  Piacerville, 
Cal. 

As  yanadinite^  a  lead-chlorine  vanadate,  and  related  minerals, 
endlichte,  descloizite,  etc.,  vanadium  occurs  in  the  oxidized  zone  of 
lead-bearing  veins  in  Montana,  Colorado,  New  Mexico,  Arizona,  Cali- 
fornia, and  other  States.  Some  of  these  ores  have  been  produced 
commercially  in  New  Mexico  and  Arizona;  but  most  of  the  minerals 
mined  have  been  sold  to  smelters  for  their  lead  content. 

Vanadium  finds  by  far  its  most  important  use  in  steel.  Remark- 
able claims  are  made  for  the  toughness  added  to  steel  through  the  use 
of  small  quantities  of  vanadium.     Its  effect  in  steel  is  said  to  be  owing 

•  BulL  U.  8.  Oeol.  Survey  No.  262, 1905,  p.  21. 
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to  its  removing  oxygen  and  nitrogen,  to  its  forming  a  solid  solution 
with  the  iron,  and  to  its  forming  carbides  which  nave  a  beneficial 
effect  upon  the  steel.  It  is  claimed  that  after  treatment  with  vana- 
dium steel  has  great  resistance  to  shock  and  to  fatigue  caused  through 
constant  bendmg;  that  it  makes  much  better  saws  and  springs;  and 
that  high  carbon  vanadium  steels  also  make  much  better  tools,  such 
as  cutters  and  riveting  dies.  About  0.1  per  cent  of  vanadium  is  used 
for  deoxidizing  and  denitrogenizing  the  steel,  and  about  0.25  per  cent 
of  vanadium  is  left  in  the  steel  itself.  It  is  ordinarily  used  with 
chromium  or  manganese,  or  both,  to  which  nickel  may  also  be  added. 

The  use  of  vanadium  in  cast  iron  also  is  said  to  be  beneficial,  and 
encouraging  experiments  are  reported  to  have  been  made  with  its  in- 
troduction into  brass  and  bronze. 

Attempts  to  use  vanadium  as  a  filament  for  incandescent  electric 
lamps  were  unsuccessful,  owing  to  the  low  melting  point  of  the  metal. 

Dr.  Fritz  Ephraim  quotes  the  following  uses:  * 

With  aniline  as  a  black  dye;  as  V2O5,  it  has  been  used  in  place  of  platinum  in  the 
contact  process  for  the  manufacture  of  sulphuric  acid  (though  it  is  said  to  be  leas  effect- 
ive than  platinum);  as  a  photographic  developer.  Inmeaicine  salts  with  potaspiom 
chlorate  have  been  used  under  the  name  of  vanadin.''  Vanadium  salts  are  said  to 
be  favorable  to  the  growth  of  plants;  vanadyl  phosphate  acts  physioloeicallY  like 
potassium  permanganate;  from  vanadates  and  tannic  acid  a  waterproof  black  ink  is 
made;  vanadium  salts  are  used  in  coloring  glass;  vanadic  acid  is  used  to  determine 
hydroxylamin  and  hydrazin  in  the  presence  of  ammonia. 

Metavanadic  acid  has  been  used  to  some  extent  as  a  substitute  for 
gold  bronze  in  paint.  Vanadium  chloride  is  used  as  a  mordant  in 
printing  fabrics,  and  the  trioxide  as  a  mordant  in  dyeing.*  Vanadic 
anhydride  (VjOg)  has  been  used  in  the  ''reduction  of  various  organic 
compounds  in  an  acid  bath,  e.  g.,  the  manufacture  of  (juinone  from 
aniline,  etc.  It  also  greatly  accelerates  certain  oxidation  processes, 
siich  as  the  action  of  nitric  acid  on  sugar,  the  oxidation  of  alcohol  bv 
atmospheric  oxygen.''*' 

During  1908  the  United  States  drew  its  supply  of  ore  mostly,  if  not 
wholly,  from  Cerro  de  Pasco,  Peru,  where  there  are  large  deposits  of 
a  peculiar  carbonaceous  sulphide  of  vanadium  kno\\Ti  as  patronite. 
These  deposits  are  reported  to  be  largely  controlled  by  the  American 
Vanadium  Company  of  Pittsburg,  Pa.  As  renorted  by  S.  Jocham- 
owitz  in  the  Engineering  and  Mining  Journal,  May  15,  1909,  over 
300  tons  of  ore  were  imported  from  these  deposits  during  190S.  No 
separate  record  of  imports  of  vanadium  ore  is  kept  by  the  Bureau  of 
Statistics. 

TITANIUM. 

No  titanium  ores  are  known  to  have  been  mined  and  marketed  as 
such  in  the  United  States  during  1908,  though  some  ore  was  sold  that 
had  been  mined  in  previous  years.  The  titaiiiferous  iron  ores  of 
Wyoming,  Minnesota,  and  New  York  are  mined  in  greater  or  less 
(quantities,  but  so  far  as  kno\\Ti  they  are  used  for  iron  alone,  though 
it  is  possible  that  some  of  the  Adirondack  ores  have  been  used  in 
making  ferrotitanium. 

Ill  the  rutile-bearing  district  of  Nelson  County,  Va.,  the  General 
Electric  Company  continued  prospecting  operations  on  their  prop- 

a  Ephraim,  Fritz,  Das  Vanadln  uDd  seine  V^erbindungen:  Sammlung  cbemlscher  uDd  chemlach-tacb> 
Discher  VortriiRe,  vol.  9,  pta.  3-5,  Stuttgart,  1904,  pp.  83-84. 
t  Merck's  (1907)  index. 
«  Roecoe  and  Schorleznmer,  Treatise  od  chemistry,  1907,  vol.  2,  The  Metals,  i>.  886. 
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6rty,  7  miles  northwest  of  Tye  River  post-ofBce,  and  3  J  miles  south 
of  Koseland.  Several  himdred  feet  of  timneling,  including  an  adit 
and  drifts  has  been  done,  and  a  shaft  100  feet  deep  has  been  sunk. 

The  geology  of  the  deposit  is  almost,  if  not  quite,  unique.  A 
biotite  gneiss  is  cut  by  huge  pegmatite  dikes,  whose  widths  are 
imlaiown  owing  to  the  soil  covering,  but  they  are  to  be  measured  in 
hundreds  of  feet.  The  dikes  are  composed  of  albite  and  orthoclase 
feldspars,  blue  quartz,  white  apatite,  and  hornblende,  which  is  gen- 
erally much  altered.  There  is  no  muscovite  mica  and  only  a  little 
biotite,  and  the  latter  may  have  been  derived  from  the  decomposition 
of  hornblende.     Rutile  occurs  as  an  original  mineral,  in  places  very 

?ure  and  in  other  places  showing  constituent  quantities  of  iron, 
'here  seem  to  be  a  series  of  mineral  containing  mixtures  of  titanium 
and  iron  oxides,  which  range  from  rutile  to  ilnienite.  The  per- 
centages of  the  rock-forming  minerals  vary  considerably  from  point 
to  pomt.  Much  crushing  has  taken  place  since  the  intrusion  of  the 
dikes.  Where  hornblende  formed  a  considerable  proportion  of  the 
mass,  the  rock  has  been  crushed  to  a  gneiss;  where  hornblende  is  in 
smaller  proportion,  the  rock  is  massive  and  without  regular  structure. 

Rutile  does  not  occur  in  the  p^matite  on  the  General  Electric 
Company's  property  in  a  percentage  large  enough  to  allow  economical 
working;  but  tne  pegmatite  is  cut  by  two  smaUer  dikes  composed  of 
rutile,  umenorutile,  and  apatite,  upon  which  their  prospecting  work 
has  been  done.  These  dikes  are  oetween  100  ana  150  feet  apart. 
The  larger  one  can  be  followed  by  its  outcrop  for  half  a  mile  and 
possibly  more.  Where  developed  it  varies  from  a  few  inches  to  5  feet 
m  thickness.  Shoots  show  good,  comparatively  clean  rutile;  but 
away  from  the  workings  the  titanium  mineral  carries  too  much  iron 
to  be  called  rutile,  and  it  has  a  purplish  tint  entirely  different  from 
ilmenite.  Although  no  analyses  are  at  hand,  it  may  fairly  be  sur- 
mised that  it  is  a  mineral  having  a  composition  between  the  two. 

The  other  dike  is  smaller,  but  m  the  workings  has  shown  a  thickness 
of  3  feet  of  excellent  ore.  There  is  a  small  quantity  of  pyrite  in  the 
dikes,  which  follows  joints,  and  is  clearly  of  later  deposition  than  the 
dikes.  At  the  surface  the  rutile  is  much  lighter-colored  than  at 
depth,  and  has  possibly  had  part  of  its  iron  leached  out. 

An  appearance  of  imperfect  crustification  may  be  seen  in  places 
which  suggests  that  the  rutile.  ilmenorutile,  apatite  deposits  snould 
rather  be  called  veins  than  dikes;  but  it  seems  more  probable  they 
are  only  a  later  phase  of  the  pegmatite  which  they  cut. 

At  Roseland  tne  American  Kutile  Company  quarries  the  pegmatite 
for  rutile.  The  rutile  here  forms  about  4  per  cent  of  the  rock.  The 
company  has  a  10-stamp  mill  with  engines,  pumps,  concentrating 
tables,  and  other  necessary  machinery.  The  residual  soil  covering 
the  deposits  contains  considerable  rutile  and  is  also  run  through  the 
mill.  To  make  a  very  clean  concentrate  the  product  of  the  taoles  is 
treated  by  a  Wetherul  magnetic  separator,  and  the  resulting  rutile 
contains  over  98.42  per  cent  TiO,;  selected  ore  has  given  a  product  of 
99.22  per  cent  TiO,.  The  companj^'s  property  lies  on  both  sides  of 
Tye  River,  and  contains  great  quantities  or  ore.  The  rutile  originally 
formed  aggregates  which  in  places  had  a  bulk  of  several  cubic  mches, 
but  they  biye  been  so  mashed  by  dynamic  metamorphism  as  to  take 
the  form  of  wavy  lines  of  small  rragments.  Apatite  is  in  places 
closely  associated  with  the  larger  aggregates  of  rutile. 
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A  mile  north  of  the  mill  on  the  company's  propertjr  is  a  dike  of 
rutile-apatite  rock  from  3  to  5  feet  wide  and  exposed  for  a  length  of 
between  100  and  200  feet. 

No  production  was  made  bv  the  company  during  1908,  but  their 
stock  of  rutile  was  largely  sold  and  it  is  expected  that  there  will  be  a 
production  in  1909. 

Besides  the  three  rutile-apatite  bearing  dikes  described,  no  others 
are  known,  but  there  are  a  considerable  number  of  ilmenorutile*  and 
ilmenite-apatite  dikes  in  Nelson  Coimty.  One  of  the  latter  upon  the 
American  Kutile  Company's  property  is  30  feet  thick  and  is  said  to 
be  half  a  mile  long.  Tms  rock  has  been  called  Nelsonite  by  Dr. 
Thomas  L.  Watson,*  who  is  now  conducting  a  detailed  geological 
survey  of  the  rutile-bearing  area.  The  same  rock  also  occurs  in 
Roanoke  County  in  similar  dikes.*' 

For  uses  of  titanium  compounds  where  the  presence  of  some  phos- 
phorus will  not  be  especially  injurious,  these  dikes  may  bcMcome  of 
value  as  a  source  of  titanium,  as  the  percentage  of  titanium  con- 
tained in  concentrates  would  probably  be  higher  than  in  the  ordinary 
titaniferous  iron  deposits  and  much  more  constant. 

In  spite  of  considerable  searching  no  other  deposits  of  rutile  in 
commercial  quantity  have  been  found  in  this  country.     Other  de- 

f)osits  are  known  in  southern  Norway,  South  Australia,  and  Queen»- 
and,  but  rutile  is  shipped  to  Europe  by  the  American  Rutile  Com- 
pany in  competition  with  that  from  the  Norwegian  and  other  de- 
posits. A  few  pounds  of  very  pure  rutile  is  from  time  to  time  picked 
up  in  the  fields  of  Chester  County,  Pa.  This  rutile  is  well  crystal- 
lized, and  is  sold  for  collections  and  to  the  dental  trade  for  coloring 
artificial  teeth.  The  price  was  formerly  about  $1  per  pound,  but 
rutile,  which  is  probably  as  pure,  can  now  be  purcaased  at  a  few 
cents  per  pound.  Some  Queensland  (Australia)  rutile  has  been  im- 
ported wiuch  shows  onlj^  a  trace  of  iron. 

The  price  of  rutile  varies  from  $40  to  $150  per  short  ton,  depending 
on  purity  and  quantity. 

The  use  for  titanium  which  seems  to  give  promise  of  greatest 
expansion  is  in  steel  and  cast  iron.  In  steel  it  is  ordinarily  added 
in  the  form  of  ferro titanium,  containing  preferably  from  10  per  cent 
to  20  per  cent  titanium.  This  is  added  m  quantity  sufficient  to  be 
about  0.1  per  cent  of  the  steel.  The  oflBce  of  the  titanium  is  to 
combine  with  any  oxygen  or  nitrogen  contained  in  the  steel.  Rails 
treated  with  titanium  and  laid  in  places  upon  railroads  where  the 
wear  was  especially  hard  are  said  to  have  snown  much  less  loss  by 
wear  than  untreated  rails.  Gray  cast  iron  also  is  said  to  show  bene- 
ficial effects  from  such  treatment. 

Ferrotitanium  is  manufactured  both  by  the  thermit  and  the 
electric  furnace  processes.  Titanium-thermit,  a  combination  of 
thermit  and  a  titanium  compound,  is  now  on  the  market  as  a  means 
of  introducing  titanium  into  steel  ladles.  Cuprotitanium  is  also 
being  manufactured  for  use  in  bronze  and  other  castings  containing 
copper.  The  titanium  is  said  to  act  as  a  deoxidizer,  much  like 
phosphor-tin,  and  to  make  very  tough  castings. 

•  By  llmeDonitile  Is  meant  In  this  article  a  mineral  containing  too  much  iron  to  be  daaaed  as  mtlle  nnA 
too  much  titanium  to  be  classed  as  ilmenlte. 
»  Mineral  Resources  of  Virginia,  Lynchburg,  1907,  p.  300. 
<  Idem.,  p.  301. 
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Another  use  of  titanium  which  promises  to  assume  considerable 
proportions  is  the  manufacture  of  electrodes  for  arc  lights.  These 
are  of  two  types,  in  one  of  which  ground  titanium  carbide  is  used 
in  an  iron  tuoe  (to  supply  conductivity);  in  the  other  titanium- 
bearing  magnetite  is  used.  Such  electrodes  are  used  for  only  one 
Eole,  with  a  carbon  block  for  the  other  one.  The  General  Electric 
bmpany  now  has  lamps  burning  both  kinds  of  electrodes  in  use, 
and  several  other  companies  are  experimenting  along  the  same  line. 

The  use  of  titanium  as  a  filament  for  incandescent  lamps  has  not 
yet  reached  the  commercial  stage,  but  experiments  are  still  in  prog- 
ress. Titanous  chloride  (TiCls)  has  been  used  to  some  extent  in  dye- 
ing, as  a  mordant,  but  is  said  to  have  little,  if  any,  advantage  over 
stannous  chloride  for  the  purpose.  Titanous  sulphate  (Ti,(S04)8) 
is  used  as  a  stripper  and  mordant^  and  titanous  potassium  oxalate 
as  a  yellow  dye  and  a  mordant  m  the  dyeing  of  leather.  Other 
compounds  are  also  used  in  dyeing.  In  chemical  work  a  solution 
of  titanium  sulphate  (TiCSOJ,)  is  oxidized  by  hydrogen  peroxide, 
and  the  degree  of  decolorization  of  the  resulting  straw-colored  liauia 
by  fluorine  is  used  to  determine  the  quantity  of  fluorine  present.  Very 
small  quantities  of  fluorine  can  be  determmed  in  this  way. 

In  porcelain  tile,  rutile  is  used  to  give  a  soft,  beautiful  yellow 
color.  It  is  also  used  to  color  artificial  teeth.  For  this  last  use, 
however,  only  the  purer  grades  of  rutile  can  be  employed.  Basker- 
ville*  mentions  the  use  of  titanium  in  pyrotechjiics,  though  he  does 
not  mention  what  salts  are  used,  and  he  notes  also  that  '' titanium 
ferrocyanide  is  used  as  a  substitute  for  the  poisonous  Schweinfurth 
green  and  other  arsenical  pigments." 

In  the  blast  furnace  and  electric  furnace,  owing  to  the  affinity  of 
titanium  for  nitrogen,  titanium  nitride  is  sometimes  formed  during 
the  smelting  of  titaniferous  iron  ores.  It  has  been  proposed  to  make 
use  of  this  property  by  smelting  titaniferous  ores  m  such  a  way  as 
to  form  titanium  nitride  from  aU  the  titanium  present  and  use  it  as 
a  fertilizer. 

The  ordiaary  titanium  minerals,  rutile  and  the  varying  forms  of 
TiOj^  are  insoluble  in  acids,  and  most  other  titanium  compounds  are 
nearly  or  quite  so.  To  test  them,  fuse  with  sodium  or  potassium 
bisulphate,  dissolve  in  water,  acidify  slightly  with  sulphuric  acid, 
and  add  hydrogen  dioxide.  If  titanium  is  present  an  orange  color 
wUl  result.  Cknumbium  gives  nearly  the  same  color.  If  a  verifica- 
tion of  the  test  is  desired,  to  a  cold  hydrochloric  acid  solution  add 
metallic  zinc  and  a  delicate  lilac  color  will  be  obtained. 

No  separate  records  of  the  imports  or  exports  of  titanium  minerals 
or  artificial  compounds  are  available. 

MOLYBDENUM. 

No  sales  of  molybdenum  ore  produced  in  the  United  States  during 
1908  have  been  reported  to  this  oflice,  and  there  has  been  little  deveP 
opment  of  molybdenum  properties,  though  some  such  work  was  done 
in  Arizona,  Cahfomia,  Colorado^  and  Washington. 

Like  tungsten,  molybdenum  is  used  as  a  steel  alloy,  but  the  demand 
for  molybdenum  is,  at  best,  small  in  this  country,  as  few  firms  use  it  in 

ThA  rare  xnetalB,  VI,  Titanlam:  £ng.  and  liln.  Joor.,  toL  87,  p.  10. 
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making  steel,  so  that,  as  with  tungsten,  the  demand  was  probably  less 
during  1908  than  in  1907. 

Only  two  minerals  are  known  to  be  used  commercially  as  a  source 
of  the  metal,  molybdenite,  the  sulphide,  and  wulfenite,  lead  molybatc. 
Molybdenite  is  found  sparingly  in  many  parts  of  the  United  States  in 
which  granitic  rocks  abound,  though  the  number  of  places  at  which  it 
is  found  in  commercial  quantities  is  not  great.  The  ease  or  difficulty 
of  concentration  has  much  to  do  with  the  feasibiUty  of  mining  molyb- 
denite deposits.  Unless  the  mineral  occurs  in  large  lumps,  so  that  it 
may  be  hand  picked,  it  seems  to  be  difficult  to  find  a  satisfactory 
method  of  separating  molybdenite  from  its  gangue,  although  expo> 
nents  of  both  oil  and  static  electric  methods  claim  that  these  methods 
are  successful.  Wulfenite  occurs  in  the  oxidized  zone  of  lead  ores  at 
a  number  of  places  in  Utah,  Nevada,  Arizona,  and  New  Mexico,  and 
sparingly  in  California  and  other  States.  To  be  useful  as  a  source 
of  molybdenum,  wulfenite  must  not  carry  as  impurities  large  quanti- 
ties of  copper,  arsenic,  vanadium,  or  iron. 

To  test  molybdenum  minerals,  moisten  the  pulverized  mineral  with 
concentrated  sulphuric  acid  in  a  porcelain  crucible  and  evaporate 
almost  to  dryness.  Upon  cooling,  if  molybdenum  is  present,  the 
crucible  will  have  a  beautiful  dark  blue  coating,  which  is  thou^t  to  be 
a  mixture  of  oxides. 

This  test  is  readily  and  easily  performed,  is  characteristic,  and  no 
element  or  mineral  accompanymg  molybdenum  compoiinds  is  known 
to  interfere  with  the  test. 

The  mineral  with  which  molybdenite  is  likely  to  be  confused  is 
graphite.  Graphite  in  places  occurs  in  flakes  which  are  almost,  if  not 
quite  as  flexible  as  those  of  molybdenite,  and  on  the  other  hand, 
molybdenite  occurs  at  certain  places  in  a  form  which  gives  no  sugges- 
tion to  the  eye  of  a  flaky  structure.  There  is  generally  a  noticeable 
difference  in  color,  the  graphite  being  black  and  molybdenite  having 
a  grayish  metallic  appearance,  but  even  these  characteristics  are  not 
sure.  An  impure  molybdenite  from  near  Davenport,  Wash.,  is  glossv 
black  with  no  suggestion  of  flakiness  and  ^ives  a  black  streak,  though 
the  streak  of  mol^nbdenite  on  white  paper  is  usually  olive  tinted.  Be- 
sides the  test  given  molybdenite  may  De  differentiated  from  grapliite 
by  treatment  with  nitric  acid.  Molybdenite  is  attacked  by  tlie  acid, 
with  a  resulting  white  or  gray  powder  (molybdic  oxide),  while  graph- 
ite is  unaltered. 

Uses. — Molybdenum  has  been  used  in  making  tool  steel,  and  sev- 
eral steel  works  in  the  United  States  are  said  to  produce  it,  but  it  is 
often  stated  that,  although  molybdenum  ^ives  properties  to  steel 
similar  to  those  given  by  tungsten,  the  steel  is  apt  to  crack  in  forging. 

Molybdenum  in  the  form  of  ammonium  molybdate  is  used  to  de- 
termine phosphorus  in  iron.  In  the  United  States  alone  its  use  for  this 
purpose  amounts  to  several  tons  per  year.  In  Europe  ammonium 
molybdate  is  used  as  a  fireproofing  material,  as  a  disinfectant  for 
clotli  used  in  railway  passenger  coaches,  and  for  similar  uses.  It  is 
said  to  be  a  strong  germicide.  Sodium  molybdate  is  used  to  give  a 
blue  color  in  making  potter}^  and  in  dyeing  silks  and  woolens. 

Molybdenum  produces  fast  shades  on  leather  just  as  titanium  does, 
and  a  large  variety  of  shades  may  be  produced  by  using  molybdenum 
tannate  with  logwood  extracts.     ''Alolybdenum^  indigo''   (Mo^O-)  is 


>w 


TUNGSTEN,  NICKEL,  COBALT,  ETC.  747 

a  useful  but  expensive  pigment  for  india  rubber.  It  is  said  that  it 
is  not  injurious  to  the  material.® 

Efforts  have  been  made  to  use  metallic  molybdenum  as  a  filament 
for  incandescent  electric  lights,  but  they  have  not  been  successful 
owinff  to  its  comparatively  low  melting  point.  As  ordinarily  re- 
duced, molybdenum  is  a  bluish  powder,  but  it  may  be  smelted,  either 
by  the  use  of  thermit  or  in  the  electric  furnace,  mto  a  bright  metal 
much  resembling  aluminum  in  color.  When  pure  the  metal  is  malle- 
able, and  may  l^  filed  and  drawn  into  wire;  m  the  form  of  wire  it  is 
used  as  a  support  for  tungsten  filaments  in  incandescent  lamps. 

No  separate  record  is  kept  of  the  imports  or  exports  of  molybdenum 
minerals  or  salts,  or  of  ferromolybdenum. 

Both  naolybdenite  and  wulfenite  are  used  as  ores.  The  price  of 
molybdenite  ordinarily  ranges  between  20  cents  and  30  cents  per 
pound  for  material  carrying  92  per  cent  of  molybdenum  sulphide. 
The  price  of  wulfenite  is  a  matter  of  contract,  depending  largely  upon 
the  purity  of  the  material,  and  no  quotations  can  be  given.  The 
price  of  tne  metal,  as  quoted  in  the  Mining  World  during  1908,  was 
SI. 45  to  $1.50  per  poimd. 

URANIUM. 

Uranium  is  found  commercially  in  only  two  minerals  in  the  United 
States,  viz,  as  pitchblende  and  as  camotite,  although  it  is  found 
sparingly  in  others. 

Pitcnblende,  which  is  the  uranium  nmieral  most  widely  known 
because  of  its  use  as  an  ore  of  radium,  the  spectacular  properties  of 
which  have  attracted  almost  imiversal  attention,  is  foimcl  in  quantity 
in  the  United  States  only  in  Gilpin  Coimty,  Colo.,  where  it  occurs  in 
the  Kirk,  Wood,  German,  and  Belcher  mines. 

The  Belcher  mine,  1  inile  southwest  of  Central  City  and  about  2 
miles  from  Black  Hawk,  was  operated  during  1908  by  W.  H.  Mdet 
and  associates.  ^  The  vein,  which  was  struck  at  a  depth  of  120  feet,  is 
reported  to  be  in  schistose  granite,  which  in  places  gives  way  to  por- 
phyry. The  shaft  has  been  sirnk  to  a  depth  of  135  feet,  and  drifts 
nave  been  run  in  both  directions  upon  the  vein.  The  pitchblende  is 
frona  one-half  inch  to  8  inches  thick,  generally  on  the  root  wall.  A 
specimen  from  the  mine  shows  a  vein  about  three-fourths  of  an  inch 
tnick,  which  is  made  up  of  a  double  layer  of  radial  mammillary  con- 
cretions an  eighth  of  an  inch  across,  between  which  is  pitchblende, 
showing  no  definite  structure,  and  some  pyrite.  Quartz,  galena, 
tetnihMrite,  and  chalcopyrite  are  reported  to  be  associated  with  the 
pitchblende. 

Tlie  German  mine  is  just  west  of  the  Belcher  on  what  is  thought  to 
be  the  same  vein,  while  the  Wood  and  the  Kirk  mines  are  south  on 
parallel  veins.  Pitchblende  has  been  known  in  the  Wood  mine  since 
1871.*  At  that  time  the  mine  was  worked  for  gold.  Gold  and 
silver  are  reported  from  at  least  two  of  the  veins.  Some  pitchblende, 
which  had  t^en  produced  at  a  former  period,  was  sold  from  one  of  the 
mines  early  in  1908,  and  another  mine  produced  ore  which  was  not 
sold  during  the  year.    From  one  of  the  mines  an  unreported  quantity 
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of  ore  was  shipped  to  Chicago  to  an  analytical  firntj  who  undertook 
concentration  and  other  tests  upon  it, 

Camotite  is  not  properly  referred  to  as  a  mineral,  as  it  is  a  mixture 
of  uranimn  and  vanadium  salta.  It  occurs  as  a  bright  character- 
istically  yellow  powder  in  sandstonea  in  the  vicinity  of  La  Sal  and 
Koc  creeks  ana  Paradox  Valley,  in  Montrose  Comity;  at  various 
points  in  San  Miguel  and  Dolores  counties;  in  adjoining  districts  in 
Utah;  and  in  northwestern  Colorado  on  Coal  Creek  near  Meeker,  in 
Rio  Blanco  County,  and  2  miles  west  of  Skull  Creek,  in  Routt  County* 
In  the  south  western  part  of  Colorado  and  in  southeastern  Utah  the 
deposits  are  in  Juiassic  (La  Plata)  sandstone^  in  which  the  Skull 
Creek  deposits  also  occur.  The  Coal  Creek  occurrence  is  in  Cretaceous 
(Dakota)  sandstone. 
At  most  places  the  camotite  occurs  in  the  interstices  between  the 

grains  of  the  sai  '^^^ — e  and  ™  ^^- *^Tigs  of  cracks  and  crevice  in 

the  sandstone;  hi  aomt  ierable  lumpSj  up  to   several 

inches  in  thickness,  vi  n  ial  are  found- 

As  noted  in  former  ret  urn  and  vanadium  salts  have 

been  extracted  at  the  Ha^  iAc<, .  r  Cedar,  Colo.     The  haul  for 

supplies  and  material  is  Ion  give,  and  the  ore  is  lean,  so 

that  the  problem  of  econoi  ion  is  difficult.     The  plant 

was  not  operated  during  1     *.  «r*-^ 

Uraniinn  minerals  are  r        ac  tliis  property  may  easQv  be 

tested  by  placing  the  suspeoied  x,  upon  a  photographic  plate, 

which  may  be  wrapped  in  black  i  fef t  in  a  dark  place  for  from 

twenty-four  hours  to  three  oi  ^s.     Keys,  coins,  or  shnilar 

obiecta  may  be  placed  between  u  cimen  and  the  plate,  and  if 

radioactivity  is  present,  upon  development  the  plate  will  snow  shadonv^ 
of  the  objects*  This  effect  is  alwajs  given  by  uranium  minerals^  but 
it  is  also  given  by  most  thorium  nimerals.  No  easy  chemical  test  can 
be  given,  out  if  the  mineral  is  radioactive  it  can  then  be  submitted  to 
analysis. 

Uranimn  has  not  yet  been  put  to  many  practical  uses.  It  has  been 
experimented  with  as  a  steel  alloy,  and  one  dealer  assured  the  writer 
that  he  knew  it  to  be  used  in  one  large  German  gim  woiics  in  the 
manufacture  of  steel.  Merck's  (1907)  Index  also  states  that  uranium 
is  used  in  the  manufacture  of  gim  barrels.  Various  uranium  salts  are 
used  in  iridescent  glass  and  pottery  glazes.  ^  Uranium  and  sodium 
acetate  is  used  in  chemistry  in  the  determination  of  phosphates: 
uranyl  acetate  is  used  in  medicine'  as  a  precipitant  for  proteids;  ana 
also  m  the  volumetric  determination  of^zinc;  for  the  latter  purpose 
uranimn  nitrate  is  also  used.  The  nitrate  is  used  in  photog^raphy  in 
glazes,  in  the  detection  of  morphine,  and  in  the  determiaation  of 
arsenic  and  of  phosphoric  acid.  The  trioxide,  or  red  oxide,  is  used  to 
paint  on  porcelain  and  in  calico  printing.  A  number  of  the  uranium 
salts  are  violent  poisons. 

Uranimn  oxide  and  uranium  salts  were  imported  into  the  United 
States  dining  1908  to  the  value  of  $7,145. 

TANTALUM. 

No  production  of  tantalimi  minerals  is  known  to  have  been  made 
in  the  United  States  dimn^  1908. 

The  only  minerals  foimd  in  this  coimtry  from  which  tantahun  can 
be  commercially  produced  are  tantaUte  and  colmnbit6|  minenb 
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which  grade  into  each  other.  Tantalite  is  an  iron  tantalate  ordinarily 
carrying  manganese  and  columbium.  The  ratio  of  tantalum  and 
columbium  may  be  greatly  different  in  specimens  from  the  same 
locality.  When  the  columoium  is  in  excess,  the  mineral  is  known 
as  columbite.  There  is  a  fairly  good  correspondence  between  the 
Quantity  of  tantalum  present  and  the  specific  gravity  of  the  mineral, 
tne  latter  rising  with  the  increase  of  tantalum  contained.  A  colimi- 
bite  from  Greenland,  the  analysis  of  which  is  quoted  by  J.  D.  Dana,** 
had  a  specific  gravity  of  5.395;  another  from  Mneral  Hill,  Pa.,  in 
which  tne  iron  was  largely  replaced  by  manganese,  had  a  specific 

sivity  of  only  5.26;  and  a  nearly  pure  tantaute  from  Grizzly  Bear 
.alch,  S.  Dak.,  had  a  specific  gravity  of  8.200. 

Tantalite  and  columbite  are  found  at  least  sparingly  in  most  places 
where  pegmatites  are  common.  In  the  United  States  they  occur  in 
considerable  quantity  in  the  Black  Hills  of  South  Dakota  ;*»  in  less 
quantity  near  Canon  Citj,  Colo.;  and  as  occasional  pieces  near 
Spruce  jKne  and  other  pomts  in  North  Carolina;  near  Amelia,  Va., 
and  in  many  other  places. 

The  only  practical  use  to  which  tantalum  is  now  known  to  be  put 
is  in  making  filaments  for  incandescent  electric  lamps,  though,  owing 
to  its  ductihty,  hardness,  toughness,  and  resistance  to  corrosion,  many 
other  uses  have  been  proposed.  More  than  twenty  thousand  20- 
candlepower  incandescent  electric  lamp  filaments  can  be  made  from 
a  pound  of  tantalum,  so  that  the  market  is  at  present  not  large,  and 
is  probably  supplied  by  rich  mangano-tantalates  from  Western  Aus- 
tralia, though  the  quantity  sold  during  1908  was  valued  at  only 
$1,946.60.* 

Tantalum  lamps  are  manufactured  in  this  coimtry  from  tantalum 
made  by  Siemens-Hakke  A.-G.,  in  Germany,  and  imported  at  a  cost 
of  $300  or  over  per  poimd.    The  imports  are  unknown. 

There  are  no  known  field  tests  for  tantalum  and  columbium  upon  the 
results  of  which  any  reliance  can  be  placed.  The  mineral  with  which 
tantalite  or  columbite  is  most  likely  to  be  confused  is  ilmenite,  which 
may  be  differentiated  by  the  test  for  titanium.  Magnetite,  which 
may  occur  in  the  same  association,  can  often  be  told  by  its  octahedral 
cleavage,  and  almost  invariably  by  its  magnetic  quality.  Cassiterite 
is  translucent  in  thin  splinters,  and  may  be  reduced  to  metal  by  being 
placed  in  hydrochloric  acid  with  zinc. 

Tlie  differentiation  of  tantalum  fiom  some  of  the  other  rarer 
minerals  is  not  so  easy. 

•  S?stem  of  Mineralogy,  1802,  p.  733. 

b  llie  Sooth  Dakota  oolombiw  deposits  are  briefly  treated  by  the  author  of  this  article  In  Bull.  U.  S. 
0«oL  Survey  No.  380, 1900. 

•  Letter  frotm  A.  Oibb  Maitland,  government  geologist,  dated  April  19, 1900. 


CHROMIC  IRON  ORE. 


By  E.  C.  Harder. 


INTRODUCTION, 

The  mining  of  chromite  or  chromic  iron  ore  in  the  United  States  is 
an  industry  of  small  importance,  due  to  the  limited  extent  of  the  de- 
posits. The  association  of  chromite  with  basic  igneous  rocks  is 
widespread,  but  deposits  of  workable  size  are  rare.  Conmiercially 
important  deposits  have  been  found  only  in  Pennsylvania,  Marylandf, 
North  Carolina,  Wyoming,  and  California,  and  the  last-named  State 
is  the  only  one  which  has  for  many  years  been  a  conmiercial  producer. 
The  total  production  of  chromic  iron  ore  in  the  United  States  in  1908 
was  359  long  tons.  All  the  ore  was  used  for  furnace  linings.  When 
compared  with  the  imports,  the  domestic  production  of  chrome  ore 
becomes  insignificant.  In  1908  there  were  27,876  long  tons  of  chrome 
ore  imported  into  the  United  States,  the  greater  portion  of  which 
came  trom  New  Caledonia,  Greece,  and  Canada. 

SOURCES  OF  CHROMIUM, 

Chromium  is  found  as  an  accessory  constituent  in  a  variety  of  min- 
erals, but  chromite  or  chromic  iron  ore  is  the  only  one  of  commercial 
importance.  Small  quantities  of  chromium  have  been  obtained  from 
crocoite. 

The  foUowing  is  a  list  of  minerals  containing  chromium: 

List  of  chromium  minerals, 

Chromite (FeMg)O  (CrAlFe)aO, 

Picotite  (chrome  spinel) (MgFe)O  (AlCr)aOa 

Crocoite PbO  CrOj 

Fhoenicochroite 3PbO  2Cr08 

Vaaqaelinite 2(PbCu)0  CrO.  3(PbCu)0  PjO, 

Uvarovite  (chrome  garnet) 3  CaO  (AlCr)jq.  3SiO, 

Chrome  diopeide CaMg(SiOj)3  nCr-Oj 

Emerald  (chrome  beryl) 3BeO  AljOj  6SiO,nCraOj 

Redingtonite Hydrous  cluomium  sufphiate 

Daubreelite FeS  CraS, 

Theoretically  the  composition  of  chromite  is  FeO  CrjOj,  with  32  per 
cent  ferrous  oxide  (FeO)  and  68  per  cent  chromic  oxide  (CraO,). 
Practically,  however,  the  percentage  of  chromic  oxide  varies  down  to 
10  in  the  ores,  though  generally  ranging  between  40  and  60,  while  the 
ferrous  oxide  content  varies  frona  10  per  cent  to  50  per  cent.  Alumina 
and  magnesia  are  almost  invariably  present  and  sometimes  form  a 
considerable  percentage  of  the  ore,  alumina  being  present  in  quan- 
tities vaiying  up  to  30  i)er  cent  and  magnesia  in  quantities  varying  up 
to  20  per  cent.  Alumina  replaces  chromium  and  magnesia  replaces 
ferrous  iron. 

1^\ 


752  MnfTEBAIi  BES0UBGE8. 

USES  OF  CHROMIXJM. 

The  uses  of  chromium  may  be  classified  as  folloi;^:  (1)  Metallur- 
gical, in  the  manufacture  of  aUoys  and  of  furnace  linings;  (2)  chem- 
ical,^ as  a  constituent  in  coloring  materials,  mordants,  oxidizing 
agents,  and  tannages. 

METALLURGICAL  USES. 

Chromium  aUoys. — ^The  chief  alloys  in  which  chromium  is  a  constit- 
uent are  (A)  ferrochromium,  (B)  ternary^  chromium  steel,  (C)  quater- 
nary chromium  steels,  such  as  chromium-nickel  steel,  chromium- 
tungsten  steel,  chromium-manganese  steel,  and  chromium-molyb- 
denum steel.  Chromium  has  been  alloyed  with  other  metals  in  cases 
where  OTcat  hardness  is  required. 

A.  Ferrochromium  '^  is  a  tin-white,  hard,  brittle  alloy,  with  crys- 
talline structure,  varying  from  fine  crystalline  aggregates  to  coarse 
crystals.  It  is  used  m  the  manufacture  of  chromium^  steels.  The 
commercial  product  carries  from  50  to  70  per  cent  chromium  and  from 
0.5  to  10  per  cent  carbon.  High-grade  low-carbon  ferrochromium 
contains  from  0.5  to  1  per  cent  carbon,  while  high-carbon  ferrochro- 
mium may  contain  as  hi^h  as  10  per  cent  carbon.  The  carbon  is  pres- 
ent in  the  form  of  carbide.  The  high-carbon  product  is  not  rehable 
in  steel  manufacture,^  as  flaws  in  chromium  steel  have  been  traced  to 
the  presence  of  crystals  of  carbide  of  chromium  due  to  the  use  of  an 
alloy  too  high  in  carbon. 

ferrochromium  has  been  produced  in  several  ways.^  One  of  the 
first  methods  of  manufacture  was  by  mixing  bichromate  of  potassium 
with  powdered  wood  charcoal,  steel  turnings,  and  broken  glass,  and 
reducmg  the  mixture  in  pot  crucibles.  A  ferrochromium  containing 
55  per  cent  chromium  was  obtained,  which,  however,  contained  a 
XdT^^Q  percentage  of  carbon.  Another  method  of  preparation  was  by 
mixing  pulverized  chromic  iron  ore  with  powdered  cnarcoal  and  tar, 
and  heating  the  mixture  in  iron  vessels  to  a  point  just  short  of  ignition. 
This  material  was  then  thoroughly  mixed  with  broken  glass  and  Ume, 
and  heated  in  old  steel  crucibles  to  such  an  extent  as  to  fuse  the  entire 
mass.  The  button  of  ferrochromium  was  then  removed  from  the  bot- 
tom of  the  ruined  crucible.  Later  ferrochromium  was  produced  in 
cui)ola  furnaces,  and  still  later  in  electric  furnaces,  the  latter  being 
now  the  prevailing  method.  Even  recently,  however,  ferrochromium 
was  ])ro((uce(l  in  the  Urals  in  eastern  Eussia  in  a  charcoal  blast  fur- 
nace. «  The  blast  was  heated  to  400°  C.  and  ore  of  the  following  com- 
l)ositioii  was  used: 

FoO 17.55 

CV^3 44. 23 

SiOj. 5.70 

Al  A 14. 14 

MkO 16.09 

MuO 0. 74 

OaO 1. 29 

a  Thorp,  F.  W.,  Outlines  of  Industrial  Chemistry,  19()1,  pp.  ia7,  203-209,  458,  493. 

0  llraunt,  W.  T.,  MetalUc  Alloys,  1896,  p.  4.?. 

ci'hromlmn  st«el:  Jour.  Iron  and  Steel  iiust.,  No.  4,  1906,  p.  926.   (Review.) 

d  Hnistlelu.  A..  Chromium  steel:  Jour.  Iron  and  Steel  Inst.,  No.  2, 1905,  p.  782.    (Review). 

•  UjUn,  W.  N.,  Sttthl  und  Elsen.  vol.  25.  ^-^  -"  ^1«. 
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This  was  mixed  with  slagging  materials  in  the  following  proportions : 

Ore r 42.9  47.1 

Limestone 14. 2  12. 4 

Sand 20.3  21.2 

Mill  cinder T 23.6  19.3 

The  mixture  was  then  fed  to  the  furnace  with  charcoal  in  the  pro- 
portion of  0.102  ton  to  0.218  ton  birch  charcoal.  The  resulting 
alloys  averaged  about  30  per  cent  chromiiun,  though  occasionally  a  50 
per  cent  ferrochromiiun  was  produced. 

Several  double  carbides  **  nave  been  isolated  from  ferrochromium 
and  chromiiun  steel,  such  as  F^C  30,0,  in  ferrochromium  with  57  to 
59  per  cent  chromiiun,  and  2FesC  CrsOi  in  low-grade  chrome  steel. 
The  carbides  3FejC  2Cr,C,  and  2FejC  3Cr,C,  have  been  obtained  in  the 
electric  furnace. 

Iron  is  saturated  with  carbon  when  it  contains  about  4.2  per  cent.^ 
The  presence  of  chromium  makes  little  difference  up  to  about  10.4  per 
cent.  When  increased  above  this,  however,  the  saturation  point  of 
iron  for  carbon  increases,  reaching  about  9.2  per  cent  for  62  per  cent 
chromium. 

B.  Chromium  steel  alone  or  alloyed  with  tungsten  or  molybdenum 
is  used  in  the  manufacture  of  high-speed  tools.  It  is  also  used  in  the 
manufacture  of  files,  ball  bearing,  armor  plates,  and  armor-piercing 
projectiles,  for  which  uses  it  is  generally  alloyed  with  mckel  or 
manganese. 

Cluromium  gives  to  steel  a  marked  d^ree  of  hardness  and,  if  added 
in  the  proper  proportion,  does  not  produce  brittleness.  The  proper- 
ties of  chromium  steel  vary  with  the  quantity  of  chromium  and  caroon 
present.*  The  presence  of  excessive  carbon  tends  toward  brittleness 
on  account  of  tne  development  of  double  carbides  of  chromium  and 
iron. 

Ternary  chromium  steel  (steel  containing  only  chromium,  iron, 
and  carbon),  with  a  percentage  of  chromium  under  7,  has  the 
microstructure  of  ordinary  carbon  steel,  consisting  of  perlite  with 
ferrite  or  cementite,  and  is  very  hard  and  stronger  resists  impact. 
Steel  with  a  percentage  of  chromium  between  7  and  20  has  a  fibrous 
structure  known  as  martensite.  As  the  chroinium  increases  above 
15  per  cent,  small  quantities  of  carbide  grains  begin  to  appear. 
When  carbon  is  present  up  to  several  per  cent,  reniform  granules  of 
troostite  become  mixed  with  the  martensite.  The  steels  thus  formed 
are  more  brittle  than  the  martensitic  steels,  and  this  brittleness  is 
increased  by  the  addition  of  carbon.  On  increasing  the  percentage  of 
chromium  above  20,  there  is  a  marked  development  of  minute  white 
grains  consisting  of  a  double  carbide  of  iron  and  chromium.  With 
an  increase  of  this  constituent,  the  steel  becomes  very  brittle.  A 
change  in  the  carbon  percentage  changes  somewhat  the  limits  between 
which  these  various  microstructures  and  the  consequent  physical 
properties  prevail. 

Quenching  acts  upon  low  chromium  steels  in  the  same  manner  as 
upon  carbon  steel,  but  with  far  greater  intensity.     Martensitic  chro- 

•  OuIItet,  L.,  Chrome sted:  Jour.  Iron  and  Steel  Inst.,  No.  2, 190i,  p.  613. 

»  Goerans,  P^  Mid  BtideJer,  A.,  Influence  of  chromium  on  the  aolubOlty  of  carbon  In  Iron  (Review):  Jour. 
Iron  sod  Stm  uit..  Mo.  8, 1907,  p.  618. 

« Quillet,  L.,  GtaOBM  ited  (Reylew):  Jour.  Iron  and  Steel  Inst,  No.  2,  1004,  p.  611;  also  Quaternary 
ftMlK  Jdiir.lBan«Ml8tMlliDst ,  No. 3, 1006, p.  7. 
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mium  steel  is  little  altered  by  quenching,  while  troostitic  steel  is 
hardened.  Steels  containing  over  20  per  cent  chromium  are  slightly 
softened  by  quenching.    Aimealing  softens  all  chromium  steels. 

C.  Quaternary  chromium  steels  *  are  chromium  steels  which  con- 
tain, in  addition^to  iron,  carbon,  and  chromium,  one  other  element, 
generally  nickel,  manganese,  or  tun^ten.  In  a  general  way,  the 
microstructure  of  quaternary  steels  is  a  superposition  upon  each 
other  of  the  microstructures  of  the  two  temarjr  steels  composing 
them.  However,  as  the  sum  of  the  elements — carbon,  chromium, 
and  either  nickel,  manganese,  or  tungsten — increases,  a  mixture  of 
the  next  higher  microstructure  of  the  constituent  ternary  steels 
begins  to  develop,  this  development  being  in  advance  of  the  aevelop- 
ment  of  these  structures  in  either  ternary  steel  alone.  For  example, 
if  martensitic  nickel  steel  be  added  to  martensitic  chromium  steel, 
there  will  be  little  or  no  change  of  structure  until  considerable 
material  has  been  added.  At  length,  however,  the  characteristic 
polygonal  structure  of  y  iron  mixed  with  ^ains  of  carbide  will  develop 
m  the  martensite,  the  y  iron  structure  bemg  characteristic  of  the  next 
higher  nickel  steel  and  the  carbide  grains  of  tKe  next  higher  chromiuito 
steel.  This  mixed  texture  will  develop  before  either  would  develop  in 
the  ternary  steel  of  which  it  is  characteristic. 

As  the  physical  properties  of  ternary  and  quaternary  steels  are 
dependent  upon  the  microstructure,  a  consideration  of  the  latter  is 
important. 

The  following  structures  are  found  in  nickel  chromium  steels:  Per- 
Ute,  martensite,  martensite  mixed  with  carbide,  y  iron,  y  iron  and 
carbide. 

In  these  steels  the  nickel  varies  from  1  to  30  per  cent,  the  chnv 
mium  from  1  to  20  per  cent,  and  the  carbon  from  0.1  to  1  per  cent. 
The  equivalents  of  these  elements  are:  Nickel,  29,  chromium,  IS, 
and  carbon,  1.65.  If  chromium  be  added  to  perlitic  nickel  steel 
(low  in  nickel),  the  latter  may,  if  the  addition  is  sufficient h'  small, 
retain  its  structure,  provided  the  sum  of  the  elements — C  and  Ni 
and  Cr--be  fairly  low.  As  the  sum  of  the  elements  increases,  mar- 
tensite is  formed. 

If  chromium  be  added  to  martensitic  nickel  steel  (medium  low  in 
nickel),  the  latter  mav  retain  this  structure  if  the  quantity  added  is 
small.  As  more  is  added,  carbide  will  develop  through  the  marten- 
site, the  amount  depending  upon  the  percentage  of  carbon  present. 
At  length,  a  small  quantity  of  y  iron  also  develops,  and  if  the  atlditi'^n 
of  chromium  is  sufficient  the  martensite  may  disappear  altogether. 

When  chromium  is  added  to  nickel  steel  containing  y  iron  (hijrh  in 
nickel),  it  has  no  effect  on  the  structure  until  a  considerable  percent- 
age is  present,  when  carbide  is  formed.  The  percentage  of  chromiimi 
necossaiy  is  lower  in  proportion  as  the  carhcm  present  is  liigh. 

Only  the  perlitic  steels  and  those  containing  y  iron  are  of  value 
commercially.  In  these  the  chromium  increases  the  hardness  with- 
out diminishing  the  resistance  to  shock  so  characteristic  of  nickfl 
steels.  They  are  therefore  very  desirable  for  armor  plates  and  armor- 
piercing  prolectiles.  It  ha^  lieen  suggested  that  they  mav  also  \^ 
used  for  nigh-speed  tools  and  for  ball  bearings.  The  steels  contain- 
ing martensite  and  carbide  are  very  hard  and  brittle. 


o  Quillet,  L.,  Quaternary  steels:  Jour.  Iron  and  Steel  Inst.,  No.  2, 1906,  pp.  U 1-140. 
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The  following  structures  are  found  in  manganese  chromium  steels: 
PerUte,  martensite  with  or  without  carbide,  y  iron  with  or  without 
carbide. 

In  these  steels  the  manganese  varies  from  1  to  15  per  cent,  the 
chromium  from  1  to  6  per  cent,  and  the  carbon  from  0.1  to  1  per 
cent. 

Apparently  the  addition  of  chromium  to  manganese  steel  has  no 
other  effect  on  the  microstructure  than  the  addition  of  more  man- 
ganese would  have,  with  the  exception  that  if  the  percentage  is  suffi- 
ciently high  some  carbide  is  formed,  especially  if  the  carbon  also  is 
increased.  The  physical  properties  of  manganese-chromium  steels 
are  similar  to  those  of  nicKel-chromium  steels,  and  in  many  cases  it 
might  be  possible  to  substitute  manganese  for  nickel  in  commercial 
steels. 

The  following  structures  are  found  in  chromium-tungsten  steels: 
Perlite,  martensite,  martensite  and  carbide,  carbide  with  a  back- 
ground of  Y  iron,  carbide  with  a  background  of  sorbite. 

In  these  steels  the  tungsten  varies  from  1  to  16  per  cent,  the 
chromium  from  1  to  20  per  cent,  and  the  carbon  from  0.1  to  1  per 
cent. 

A  small  addition  of  tungsten  to  perUtic  chromium  steel  does  not 
affect  the  structure,  but  further  additions  result  in  the  formation  of 
martensite.  With  an  excess  of  tungsten,  troostite  or  sorbite  are 
formed,  and  if  the  carbon  present  reaches  0.5  per  cent  a  carbide  is 
formed  at  the  same  time.  If  tungsten  is  addea  to  martensitic  chro- 
mium steel,  no  change  is  produced  until  a  considerable  quantity  has 
been  added.  Then  carbide  is  formed  on  a  backgroxmd  of  sorbite  or 
/'iron.  • 

The  principal  use  for  chromium-tungsten  steels  is  in  the  manufac- 
ture or  high-speed  tools,  for  which  purpose  only  the  sorbitic  (or 
troostitic)  type  is  desirable.  When  tliis  is  subjected  to  definite  heat 
treatment,  the  carbide  present  dissolves,  and  the  mass  takes  on  the 
structure  of  exceedingly  fine-textured  martensite  ahnost  invisible 
under  the  microscope.  The  heat  treatment  consists  in  raising  the 
steel  up  to  a  temperature  of  1,200**  C,  and  keeping  it  there  until  all 
the  carbide  is  dissolved.  The  rate  of  cooling  apparently  does  not 
have  any  marked  effect  on  the  structure.  The  pnysical  effect  of  this 
treatment  is  to  make  the  steel  very  hard. 

The  perUtic  chromium-tungsten  steels  are  extremely  hard  and  are 
rather  orittle.  Thejr  might  be  of  value  commercially  in  the  manu- 
facture of  ball  bearings  and  balls,  but  are  not  suitable  for  high- 
speed tools. 

Martensitic  steels  are  too  difficult  to  forge  and  steels  containing 
Y  iron  are  too  soft  for  high-speed  tools. 

Chromium-molybdenum  and  chromium-tungsten-molybdenum 
steels  are  also  used  for  high-speed  tools. 

The  following  analysis  shows  the  composition  of  a  good  quality 
tool  steel:* 

Analysut  of  high-speed  tool  steel. 

C 0.55 

Cr 3.50 

W 13.50 

Fe 82.  45  (by  difference) 

•  OMhlll,  J.  M.,  The  deyolopment  and  use  of  high-«peed  tool  steel:  Jour.  Iron  and  Steel  Inst.,  No.  2, 
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Ordinary  carbon  steel**  containing  about  1.20  per  cent  carbon 
becomes  intensely  hard  when  heatea  above  the  critical  point  and 
then  rapidly  cooled,  but  it  gradually  loses  its  hardness  when  the 
heat  of  friction,  developed  during  cutting, '  reaches  much  above 
500°  F.  High-speed  steel,  on  the  other  nand,  does  not  require 
quenching,  although  this  adds  somewhat  to.  its  hardness,  and  can 
stand  friction  temperatures  up  to  1,100°  F.  or  even  1,200°  F. 

While  carbon  steels  require  auenchine  to  make  them  hard,  the 
mere  presence  of  tungsten  and  molybdenum  renders  steel  hard. 
Such  steels  do  not  require  hastening  of  cooling  more  than  is  accom- 
plished with  the  dry-air  blast.  The  introduction  of  tungsten  into 
chromium  steel  in  which  the  percentage  of  chromium  remains  con- 
stant^ (about  6  per  cent)  causes  a  gradual  increase  in  hardness  up 
to  about  5.9  per  cent,  then  a  rapid  increase  in  hardness  up  to  about 
9  per  cent.  Often  this  remains  fairly  steady  up  to  about  14.5  per 
cent  tungsten,  and  then  another  rise  takes  place  at  about  16.4, 
after  which  further  addition  of  tungsten  has  no  effect.  The  addi- 
tion of  chromium  to  tungsten  steels,  in  which  the  tungsten  remains 
constant  (about  19  per  cent)  causes  an  increase  of  hardness  up  to 
about  5  per  cent,  after  which  there  is  a  general  decrease  in  hard- 
ness to  about  8  per  cent.  The  carbon  content  should  not  be  over 
0.9  per  cent,  or  greater  difficidty  will  be  experienced  in  forging 
and  the  tools  will  be  of  inferior  quality,  probably  because  of  brittle- 
ness  in  the  mass. 

A  tool  should  have  hardness  and  ''red  hardness,''  meaning  by 
the  latter  term  the  abiUty  to  retain  its  hardness  with  an  increase  of 
temperature.  The  function  of  the  chromium  is  to  form  a  double 
carbide  of  tungsten  and  chromium  (or  molybdenufti  and  chromium) 
which  imparts  to  the  steel  a  very  high  degree  of  hardness  and  in- 
creases the  resistance  to  tempering. 

High-speed  tools  fail  at  aoout  700°  C.  because  of  the  formation 
of  a  new  brittle  constituent  and  not  because  of  a  loss  of  hardness 
or  red  hardness.  Hardness  assists  red  hardness  by  reducing  the 
wear  of  the  tool,  thus  reducing  the  formation  of  frictional  heat/ 

CTiramite  furnace  linings, — Chromite  brick  ^  is  generall}"  made  of 
crude  chromite  and  coal  tar,  but  sometimes  of  a  mixture  of  chromite 
with  kaolin,  with  bauxite,  with  milk  of  lime,  or  with  other  materials. 
It  is  l)oing  used  to  a  considerable  extent  for  furnace  hnings  on  account 
of  its  neutral  character  and  refractory  nature,  and  will  doubtless  be 
much  more  extensively  used  when  its  value  becomes  better  known. 
These  linings,  together  \\dth  those  of  basic  magnesite  brick,  are 
gradually  replacing  linings  of  refractory  acid  bricks  and  liighly 
aluminous  silica  brick  in  furnaces  used  for  smelting  lead,  copper, 
antimony,  and  similar  metals,  the  slag  of  which  rapidly  attacks  and 
eats  aci(i  linings.  Chromite  has  the  advantage  over  magnesite  in 
several  particulars:  (1)  Magnesite  is  basic  and  is  attacked  by  acid 
slags,  wnile  chromite  is  neutral  and  resists  corrosion;  (2)  magnesite 
becomes  soft  when  heated  to  high  temperatures,   wliile  cliromite 

oOlt'dhill,  J.  M..  The  development  and  use  of  high-speed  tool  steel:  Jour.  Iron  and  Steel  Inst.,  No.  1. 
1904.  I).  127. 

&  Kdwards,  C.  A.,  Function  of  chromium  and  tungsten  In  high-speed  tool  steel:  Jour.  Iron  and  Steel 
Inst.,  No.  2,  1U08.  p.  104. 

c  Further  references  on  high-speed  tool  steels:  Carpenter,  II.  C.  H.,  The  types  of  structure  and  the 
critical  ranges  on  heating  and  cooling  of  high-speed  tool  steels  under  varying  thermal  treatment:  Jotir. 
Iron  and  Steel  Inst.,  No.  1,  1905,  p.  433;  also  Tempering  and  cutting  tests  of  high-speed  steels:  Jour. 
Iron  and  Steel  Inst.,  No.  3, 1906.  p.  377. 

d  Havard,  F.  T.,  iJse  of  refractory  brick  In  metallurgy:  Eng.  and  Mln.  Jour.,  Oct.  24, 1908. 
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retains  a  fair  degree  of  hardness  and  is  in  general  more  resistant  to 
abrasion;  (3)  chromite  is  able  to  stand  sudden  temperature  changes 
without  cracldng;  (4)  magnesite  requires  more  aelicate  handhng 
than  chromite.  On  accoimt  of  these  qualities,  chromite  would  be 
preferred  in  all  furnace  work  were  it  not  for  the  fact  that  crude 
chromite  ore  is  twice  as  expensive  as  burnt  magnesite. 

Chromite  is  generally  used  for  furnace  linings  in  the  form  of 
bricks  which  are  held  in  place  by  tar  mortar,  but  crushed  chromite 
mixed  with  tar  has  been  used.  When  heated,  the  tar  burns  away 
leaving  a  solid  chromite  lining.  In  some  instances,  irregular  frag-, 
ments  of  chromite  have  been  hammered  into  place  without  the  use 
of  cementing  materials. 

In  lead  fimiaces,  chromite  brick  is  desirable  because  a  very  refrac- 
tory lining  is  necessary  to  withstand  the  corrosive  action  of  the 
oxides  of  lead,  antimony,  and  bismuth.  In  the  softening  furnace 
only  that  nart  of  the  walls  with  which  the  slag  comes  in  contact 
is  Imed  witn  refractory  brick;  in  the  cupeUing  furnace  both  roof  and 
bottom  shoidd  be  of  chromite  or  magnesite  brick,  because  fire  brick 
is  attacked  by  lead  fumes  and  a  lead  silicate  is  formed,  which  drops 
into  the  bath. 

Chromite  brick  should  also  be  used  in  reverberatory  furnaces  for 
smelting  antimony,  arsenic,  bismuth,  and  tin,  because  the  slags 
product  in  the  r^uction  of  these  metals  are  very  corrosive  and  the 
oxides  act  as  acids  in  attacking  a  basic  lining,  so  that  a  neutral 
material  is  very  desirable. 

In  the  construction  of  the  copper  blast  furnace,  the  walls  of  the 
jacket  consist  of  ordinary  red  bnck  with  a  hning  of  fire  brick.  The 
walls  of  the  crucible,  however,  should  be  lined  with  magnesite  or 
chromite  brick. 

The  most  modem  type  of  copper  blast  furnaces,  viz,  the  water- 
jacketed  steel  cupola  furnace,  consists  of  steel  or  sheet  copper  walls 
cooled  by  water.  The  bottom  or  hearth  is  kept  too  cold  by  this  proc- 
ess, chilling  the  sla^  and  regulus.  To  remedy  tliis,  the  bottom  is 
lined  with  fire  bricks  to  keep  the  molten  material  from  the  cold 
bottom.  On  account  of  the  corrosive  nature  of  the  slao:,  fire-brick 
linings  hardly  ever  last  more  than  a  week,  and  must  then  be  renewed. 
The  substitution  for  fire  brick  of  fragments  of  chromite  **  hammered 
and  fitted  tc^ether  compactly  in  the  hearth  has  been  found  to  be  a 
very  satisfactory  method,  tne  chromite  lasting  more  months  than 
fire  bricks  last  days. 

Chromite  is  also  used  for  Unings  in  reverberatory  furnaces  for  cop- 
per with  the  same  success. 

Basic  open-hearth  furnaces  *  for  the  manufacture  of  steel  are  lined 
with  chromite  at  points  where  the  corrosive  action  is  jgreatest.  These 
furnaces  genenJly  consist  of  a  basic  hearth  of  calcmed  dolomite  or 
burnt  mfignesite  with  the  sides  and  roof  of  acid  siUca  brick.  Between 
these  it  is  customary  to  put  a  layer  of  neutral  material,  chromite 
brick  made  of  a  mixture  of  chromite  and  coal  tar  being  commonly 
used.^  On  heating,  this  mixture  bums  into  a  firm,  hard  mass.  Chro- 
mite is  sometimes  employed  instead  of  magnesite  for  the  hearth  and 
is  commonly  used  as  a  thin  hning  over  the  silica  brick  and  other  parts  in 
the  furnace  exposed  to  the  corrosive  action  of  the  slag  or  slag  cinders. 

aOlann,  Wm.,  Clminite  as  a  hearth  lining  for  a  furnace  imwlting  ooppar  gib:  Tnoa.  Amar.  Imt.  Mil. 
Enc.,  vol.  n,  1901,  p.  374. 
»moi^iiitoi^  B.,  Tlw  matalhirgy  of  iron  and  steel,  1906>  p.  13^ 
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CHEMICAL  USES. 

Chrome  pigments. — Chromium  is  a  constituent  in  two  varieties  of 
coloring  materials,**  viz,  pigments  and  dyes.  The  principal  chro- 
mium pigments  are  chrome  green,  Guignet's  green,  chrome  yellow, 
chrome  orange,  and  chrome  red. 

Clirome  greens  have  a  light  yellowish-green  color.  The  basis  is 
chromic  oxide  (CrjO,).  It  is  prepared  by  the  precipitation  of  chro- 
mium hydroxide  (Cr(OH),)  from  a  solution  of  a  chromic  salt  by  soda, 
this  product  being  washed  and  dried  and  then  calcined  at  a  red  heat 
-to  expel  the  water. 

Guignct's  green  is  a  chrome  green  consisting  of  hvdrous  chromic 
oxide  prepared  by  heating  a  mixture  of  pota^um  bichromate  and 
boric  acid  in  a  reverberatory  furnace.  A  chromium  borate  is  formed 
which  is  decomposed  by  water  forming  hydrous  chromic  oxide 
(Cr203  2H20),  which  generally  contains  a  small  amount  of  boric  acid. 

Clirome  greens  are  sometimes  made  of  chromium  phosphate,  pre- 
pared by  boiling  potassium  bichromate  with  sodium  phosphate  and  a 
reducing  agent. 

Chrome  yellows  consist  of  either  lead  chromate  (PbCrOJ,  zinc 
chromate  (tn  Cr04),  or  barium  chromate  (Ba  Cr04).  Lead  chromate 
is  prepared  by  treating  lead  acetate  or  lead  nitrate  with  potassium 
bicuromate.  It  has  a  briUiant  yellow  color.  For  modified  shades, 
lead,  barium,  or  calcium  sulphates  are  added,  or  a  portion  of  the  lead 
is  Drecipitated  as  carbonate  or  sulphate  bv  mixing  the  potassium 
biciiromate  with  sodium  carbonate  or  sulphate.  I^ad  chromate  is 
blackened  by  hydrogen  sulphide  and  reddened  by  caustic  alkali. 

Zinc  chromate  has  a  lemon-yellow  color  and  is  prepared  by  treating 
zinc*  sulphate  with  neutral  potassium  chromate,  or  by  boilincr  7Jnc 
oxido  with  potassium  bichromate.  It  is  decomposed  by  caustic 
alkali  and  dissolves  in  free  acid. 

Barium  chromate  has  a  greenish-yellow  color,  and  is  prepared  from 
barium  chloride  and  neutral  potassium  chromate. 

Chrome  orange  and  chrome  red  are  prepared  by  boiling  lead  chro- 
mate (chrome  yellow)  with  sodium  or  calchmi  lu'droxide.  This 
causes  a  procijMtation  of  basic  lead  chromate  (Pb  Cr()^  PbO  ILO)  of 
orange  or  rod  color.  Chrome  red  is  also  made  by  mixm^  white  lead 
with  a  solution  of  neutral  potassium  chromate  and  boiling  until  the 
desired  shade  is  developed.  It  is  sold  as  Chinese  red,  iVmerican  ver- 
milion, or  Victoria  red. 

Most  chromium  pigments  are  very  permanent,  mix  well  with  oil 
and  have  good  covering  power. 

Clivomc  dyis. — Three  chromium  colors  are  used  as  dyes:  Chrome 
yellow,  chrome  orange,  and  chrome  irreen." 

In  dyeing  cotton  with  chrome  yellow,  the  cloth  is  first  soaked  in 
lime  water  and,  after  wringing,  is  soaked  in  a  solution  of  lead  acetate 
or  nitrate.  It  is  then  returned  to  the  bath  of  lime  water  and  after 
wringing  again  is  deposited  in  a  solution  of  sodium  or  j)otassium 
bichromate  to  develop  the  color.  After  this  it  is  j)assed  through  a 
dilute  solution  of  hydrochloric  acid  and  washed  an(l  dried. 

Chrome  orange  is  produced  by  treating  cotton  dyed  with  chrome 
yellow  in  a  bath  of  hme  water  or  alkali. 

(Chrome  green  is  very  pale  and  is  not  much  used.  It  is  formed  by 
the  deposition  of  cliromic  oxide  in  the  fiber  during  the  proi-ess  <>f 

(i  Thorp.  F.  U.,  Oiitliiu'sof  Indiislrial  Chemistry,  l^n,j>p.  137,  2tW-L>tW,  4.Vv,  4»3. 
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mordanting.  On  wool,  it  is  formed  by  digesting  the  fiber  in  a  strong 
solution  of  a  bichromate  and  then  passing  it  through  a  solution  of 
sodium  bisulphate. 

Chrome  mordants. — Chromium  salts,  including  chromates  and  bi- 
chromates, are  used  as  mordants  in  the  dyeing  and  printing  of  cotton, 
linen,  and  wool.  They  act  as  oxidizing  agents  and  are  themselves 
reduced  to  chromic  oxide  (Cr,0,),  which  is  fixed  on  the  fiber.  The 
goods  are  then  ready  to  hold  the  desired  dye. 

In  mordanting  cotton  and  linen,  sulphates,  nitrates,  acetates, 
bichromates,  or  alkaline  chromium  hydroxide  are  used.  The  mate- 
rial is  soaked  in  a  solution  of  chromium  salt,  dried,  and  passed 
through  a  boiling  so'da  solution  to  fix  the  chromic  oxide  in  the  fiber. 
This  process  is  repeated  until  the  goods  are  suflBciently  mordanted. 
In  another  process  the  goods  are  first  prepared  with  tannin  and  Tur- 
key-red oil  and  then  soaked  in  the  chronuum  solution.  The  fixing  is 
done  in  cold  lime  water.  In  still  another  process  the  goods  are  steeped 
in  basic  chromium  acetate  and  then  nxed  by  steaming  in  a  closed 
chamber. 

Wool  is  mordanted  with  chromium  fluoride^  chrome  alum,  or 
bichromates  (chromic  acid).  Tartrates  and  oxahc  acid  are  generally 
used  with  these. 

Potassium  bichromate  is  the  most  useful  mordant  for  wool.  The 
goods  are  boiled  in  a  solution  of  potassium  bichromate  for  an  hour  or 
an  hour  and  a  half  and,  after  being  washed,  are  ready  to  hold  the 
required  dye.  Oxalic  acid  or  cream  of  tartar  are  generally  added 
and  reduce  part  of  the  bichromate  to  chromium  hydroxide  on  the 
fiber.  Chromed  wool  may  be  treated  with  sodium  bisulphate  to  make 
the  reduction  more  complete,  for  if  the  bichromate  or  cnromic  acid  \a 
not  sufficiently  reduced  it  frequently  oxidizes  the  colors  when  dyed. 

Chromium  ^or  oxidizing. — ^rotassium  bichromate  is  used  as  an  oxi- 
dizing agent  in  dyeing  and  making  coal-tar  dyes  and  as  a  bleaching 
agent  for  oils  and  fats. 

Chromium  for  tanning. — ^Tanning  with  metaUic  salts**  (usually  of 
chromium  or  aluminum),  known  as  'Hawiujg,''  has  become  very 
important  for  light  leathers  such  as  glazed  kid,  caU  kid,  and  glove 
leathers.  When  chromium  is  used,  the  process  consists  in  depositing 
*  chromium  oxide  or  hydroxide  on  the  fibers  of  the  skin  wliich  has  been 
impregnated  with  a  soluble  chromium  salt,  usually  potassium  bichro- 
mate, though  basic  chromium  chloride,  chromiiun  chromate,  and 
chrome  alum  are  also  used. 

After  the  skins  have  been  Unied,  unhaired,  and  otherwise  prepared 
they  are  worked  into  a  solution  of  potassium  bichromate  to  which 
some  common  salt  (sodium  chloride)  has  been  added,  together  with 
one-fourth  to  three-fourths  of  the  theoretical  amount  of  hydrochloric 
or  sulphuric  acid  necessary  to  liberate  all  the  chromic  acid  (CrO,). 
After  several  hours  when  the  skin  shows  a  uniform  yellow  color 
throughout,  it  is  removed,  and  after  the  excess  water  is  pressed  out  is 
worked  in  a  bath  of  sodium  bisulphite  (NaHSO.)  or  thiosulphate 
(Na^.O.)  to  which  has  been  added  some  mineral  acid  to  Uberate 
the  sulpnur  dioxide.  The  latter  reduces  the  chromic  acid  deposited  in 
the  fiber  during  the  first  process  to  chromic  oxide  (CrjO,).  After  the 
reducing  and  washing  the  skins  are  dyed  with  the  desired  color. 

Cbxome  leather  is  tough  and  resists  moisture  very  thoroughly. 

•  Thorpe,  F.  H.,  op.  dU 
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CHROMIC  IRON  ORE  INDUSTRY. 

PRODUCTION. 


\ 


The  total  production  of  chromite  in  the  United  States  in  1908  was 
359  long  tons,  valued  at  S7,230.  Most  of  the  ore  was  produced  in 
Shasta  County,  Cal.,  and  was  used  for  linings  in  local  furnaces.  A 
small  Quantity  came  from  Converse  County,  Wvo.,  and  was  shipped 
to  Puelblo  to  be  used  also  for  furnace  linings.  No  domestic  ore  was 
used  in  the  manufacutre  of  chrome  alloys,  potassium  bichromate, 
chrome  paints,  or  other  chemical  materials. 

The  chromite  industry  began  in  the  United  States  in  1827  with  the 
discovery  of  chromic  iron  ore  in  the  Bare  Hills,  Baltimore  County, 
Md.  Later  ore  was  discovered  in  Cecil  and  Harford  counties,  Md., 
and  still  later  in  Lancaster,  Chester,  and  Delaware  counties.  Pa. 
Between  1827  and  1880  large  quantities  of  chrome  ore  were  mined  in 
Peimsylvania  and  Maryland,  but  the  records  of  the  production  are 
very  unreliable.  The  Wood  mine  in  southern  Lancaster  County,  Pa., 
is  reported  to  have  produced  about  95,000  tons  during  this  time,  the 
Reed  mine  in  Haitord  County,  Md.,  about  100,000  tons,  and  the 
Bare  HiUs  and  Soldiers'  Delight  localities,  Baltimore  County,  Md., 
about  5,000,  a  total  of  about  200,000  tons,  which  undoubtedly  repre- 
sents the  greater  part  of  the  production  before  1880.  A  small  pro- 
duction has  also  been  reported  from  a  few  places  in  North  Carolina. 
The  California  deposits  were  discovered  in  the  early  seventies,  but 
production  did  not  commence  much  before  1880.  The  first  ore  was 
discovered  in  Del  Norte  County,  and  shortly  after  the  San  Luis  Obispo 
County  and  Alameda  County  deposits  were  found.  The  chief  pro- 
ducing counties  have  been  San  Luis  Obispo,  Shasta,  Alameda,  Del 
Norte,  Placer,  Glenn,  and  Tehama.  Minor  quantities  have  been  pm- 
duced  in  Napa,  Sonoma,  and  Calaveras  counties. 

The  following  table  shows  the  production  of  chromic  iron  ore  in 
the  United  States  as  far  as  has  been  recorded.  This  entire  product 
was  obtained  from  California,  with  the  exception  of  a  small  quantity 
(100  tons)  from  Maiyland  in  1885  and  from  Wyoming  in  1908. 

Production  of  chromite  in  the  United  States^  1880-1908,  in  long  tons. 


YMT. 

Quantity. 

VntUP.    1 

Year. 

Qiiaiit{l3% 
1.710 

^*lllw. 

1880 

2,288 
2,000 

2jm 

»,000 
2.000 
2.700 
2.000 
3,000 
1,500 
2.000 

1,372 
1,500 
1,4S0 
3,080 

127^808 
30.000 
&O,0oa 
G0,CttlO 
36,000 
40,000 
30,000 
40.0CW  ( 
20.000 
30.000 

20.580 
25,000 

2\jm 

fi3,231  1 

1«B5 

ttCvrs$ 

1881 

1*90  . 

1^1*7 

1882 ...... 

\m7 

1883 

\im. 

1884  ... 

189&.     .       .   »   . 

1885 .   .   .».   .  .   .... 

1000 ......... 

]fO 
315 

im 

123 
22  , 
107 

3» 

1  «^^ 

1886 

1901 

>  7M'> 

1887 

1«K.,..   ....       . 

4  ,^T 

1888 

ll*(tl.  ..,.. 

-J  ^*^ 

1889 

\^A, ,., ,., 

1   «45 

1890 .  .,,   ...  .   .... 

liJftfi .   ,...,   .  . 

rt7S 

1891 

lOflti _ 

5.f'fi> 

1892 

mi7 .  .   .   . 

1893 

vjm 

7^ 

1894 

PRICES. 


The  price  of  chrome  ore  varies  from  $10  to  820  per  lone  ton,  acconi- 
ing  to  the  grade  of  the  ore.  Imported  ore  from  New  Caledonia  earn- 
ing 50  per  cent  chromic  oxide  is  quoted  in  New  York  at  $17.50  io 
$20  per  long  ton,  excluding  cost  of  transportation,  ^^^len  the  chromic 
oxidte  exceeds  50  per  cent,  the  value  of  the  ore  rises  in  proportion; 


OHBOMIC  mON  0R£. 


761 


when  the  chromic  oxide  is  less  than  50  per  cent,  the  value  of  the  ore 
decreases  at  a  more  rapid  rate.  The  California  ore  is  valued  at  $20 
per  short  ton  at  the  mines. 

The  price  of  chrome  bricks,  f.  o.  b.  Pittsburg,  is  $175  per  M. 

Potassium  bichromate  was  sold  at  $0.08f  to  $0.09  per  pound  during 
the  latter  part  of  1908. 

IMPORTS. 

During  the  last  five  or  six  years  important  quantities  of  chrome 
ore  have  been  imported  from  New  Caledonia,  Greece^  Canada,  Great 
Britain,  Asiatic  Turkey,  and  Japan,  and  minor  quantities. from  Euro- 
nean  Turkey,  Belgium,  Germany,  France,  Cuba,  Australia^  Tasmania, 
New  Zealand,  and  Portuguese  Africa.  The  chrome  ores  imported  in 
1908  were  obtained  largely  from  New  Caledonia,  Greece,  Canada, 
Great  Britain,  and  Portuguese  Africa. 

Canada  produced  7,225  short  tons  of  chromite,  valued  at  $82,008, 
in  1908,  as  compared  with  7,196  tons,  valued  at  $72,901,  in  1907. 
Of  the  1908  product  4,571  tons  were  exported — most,  if  not  all,  of  it 
going  to  the  United  States. 

The  following  table  shows  the  imports  of  chrome  ore  and  various 
manufactured  chromium  products  into  the  United  States  as  far  as 
has  been  recorded: 

ChromaU  and  bichromate  of  potash,  chromic  addy  and  chrome  are  imparted  and  entered 
far  consumption  in  the  United  States,  1867  to  1908,  inclusive. 


Teu-endlnK— 

Chromateaiid  bicliro- 
mat*  of  potash. 

ChTomJp  acid. 

Chrome  ore. 
Quantity.  |   Value. 

Total 

Qu^ttty^, 

VfJue, 

Qiumtlty. 

Valw, 

valu^ 

June  30-- 

186T ...„.„ 

Pwndf, 
875,206 
777,*55 
877,«S3 

%rt^in 

1,174,274 

1,121,357 
1,387,051 
1,417,^2 
U 665,011 
2,471,56» 
1,920,670 
l,0fiM,4O3 
3,505,740 
4,*m,237 
2,440,875 
1,990,140 
2,593,116 
1,448,53& 

1,985,900 

l,722,4iJ6 

1,755,480 

1,580.385 

],3W.1R5 

755.2^ 

490.072 

070,700 

1,483.7133 

2,045,010 

952,791 

1.329,473 

1,1«0,710 

1,130.965 

lll,7fil 

430,996 

»,7S7 
68,1)34 
78.288 
127,333 
233.539 
220,111 
178,472 
2JS,5I7 
1S3, 434 
175.7^5 
2IM.3KJ 
211,130 
231.151 
350.279 
402,088 
261.006 
20$, 6^1 

:;io,677 

92,556 

139,117 
120. 3U5 
143,312 
137,af>3 
113,  513 
55,867 
94,055 
7N,9N| 
125.790 
1SI,242 
sn  638 
10H,497 
8RJ34 
73,510 
7.758 
29,224 

PSEIflrf*. 

Long  tons. 

tS8.787 

1808 , ._. 

W,G34 

1869                    .-  ..»* 

n 

8 

5 
49 

27(i 
13 
22 

t 

,      35 

78  201 

IgTO 

, 

127,341 

1871,, ,.„ 

223,534 

isra.,.,,,. ,...-. 

6U 

92-^ 
44 
45 

120 
U 

220,160 

1873 

178,748 

iSTi., 

218.530 

1^5 

183,446 

1876. ...„  ,...,. 

175,840 

lfiT7 

264,403 

ISTB _„. 

211,171 

221,161 
350,282 

1179 

laao , 

5 

124 

52 

290 

3 
80 
42 
338 
120 
39 

101 

6,571 

281 

2,974 

634 

203 

204 

641 

837 

414 

387 

5.457 

1.758 

6,300 

7,232 

10,861 

11,116 

5.465 

10,605 

^,657 

mi 

403 

7t» 

ISl -... 

402^177 
261,0*8 

IMB....  .  ..  ,,.,.„. 

\w^ 

209,019 
284,383 

1884       *      -  .,,.  ^^.. 

2,677 
12 

3,356 
1,«4 
4,440 
5,474 
4,353 
4.450 
4,930 
6,354 
3,470 
5.330 
«,6e9 
11  570 
16,304 

t&,m 

17,542 
30.112 
10. 570 
22,91^ 
34.227 
51.434 
a,4il 

173,586 
239 

4^731 
20,813 
4«,735 

50,7Sa 
57. 

108.764 
55.579 
58,629 

82,845 
187,400 
187,439 
272  234 
2»t  825 
305,001 
3fE3,10e 
582.507 
302,025 
948,52? 
725,301 
557,504 

mm 

1BS5 . „ .„ 

92,834 

Dee«m]^ai- 

182, 990 

lflS7 ,,,,.. 

140,088 

IfflS*,,.. 

190,328 

1889                         .  .. 

191,019 

isw,.  .     *, 

171,358 

1891 , 

034 

772 
3.70& 

5.cau 

2,063 
2.429 

71,220 
6,3:19 
33,134 

35,462 
53,4fl3 
90.817 
67,790 

38,655 
1,307 
1,834 
3,806 

164,864 

189-2 ,„,, 

149, £38 

1M*3 

1^,251 

imA „„,.,„ 

164,997 

1895.-- 

264,501 

1396 

268,335 

1807 ....„„ 

301,303 

1898. ,,, 

360,126 

1899.. «.. 

364,605 

1900-. _.....- 

319, 991 

1901....... — 

403.193 

lg02- 

5^.712 

310,27* 
360.  »49 
734,183 
560  OtO 

1901 , 

41,229 

26,053 
».OfiO 
30,098 
18,171 
216,081 

2,781 
l.fil7 
4^235 
2.124 
1,307 
15,453 

18W.... - 

no5 *... 

1«|S 

MDff....... 

493.636 
362,12 
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762  MINERAL  RESOURCES. 

OCCURRENCE  OF  CHROMIC  IRON  OREL 

MASSACHUSETTS. 

Chromite  occurs  disseminated  through  the  serpentine  phases  of  the 
Chester  amphibolite  in  western  Massachusetts.**  There  has  been 
considerable  exploration  in  Middlefield  township  in  Hampshire 
Coimty ,  and  Blandf ord  Township  in  Hampden  Coimty,  both  near  the 
Berksnure  County  boimdary,  but  no  ore  bodies  of  conmiercial  impor- 
tance have  been  foimd. 

PENNSYLVANIA  AND  MARYLAND. 

In  the  gneissic  area  of  southern  Pennsylvania  and  northern  Mary- 
land there  are  numerous  local  areas  or  bands  of  serpentine  scattered 
through  a  northeast-southwest  belt  extending  from  Delaware  County, 
Pa.,  southwestward  through  Chester  and  Lancaster  counties,  Pa., 
and.  Cecil,  Harford,  and  Baltimore  counties,  Md.  These  serpentine 
areas  locallv  contain  an  abimdance  of  cluromite  as  disseminated 
crystals  and.  in  a  few  places  as  extensive  lenticular  bodies.  By  the 
disintegration  of  the  serpentine  and  ore  bodies,  the  chromite  is  liber- 
ated and  collected  as  chrome  sand  and  gravel  deposits  along  streams 
and  in  ravines.  Both  the  solid  lenses  and  the  fluviatile  deposits  have 
yielded  considerable  ore.  The  principal  deposits  mined  were  in  south- 
eastern Lancaster  County,  Pa.,  near  tne  state  line  in  Harford  County, 
Md..  and  in  western  Baltimore  Coimty,  Md. 

Cnromite  occurs  in  Delaware  Coimty  ^  near  Fawkes  Run  and  New- 
ton townships,  near  Palmer's  Mill  and  other  locaUties,  Marple  Town- 
ship, and  near  Blue  Hill,  Upper  Providence  Township.  The  ore  is 
found  in  local  areas  of  serpentine  associated  with  scnist,  and  com- 
monly occurs  in  lenticular  bodies  and  in  disseminated  grains.  At 
many  localities  sand  and  gravel  deposits  are  found,  formed  through 
the  disintegration  of  the  serpentine,  and  several  of  these  have  been 
mined. 

The  chromite  of  Chester  and  Lancaster*^  counties,  Pa.,  and  Cecil 
and  Harford  counties,  Md.,^  occurs  in  an  elongated  east-west  area  of 
serpentine  on  the  boundary  between  Pennsylvania  and  MarjMand, 
which  extends  southwestward  into  the  latter  State.  A  portion  of  the 
area  is  in  the  southern  part  of  Chester  and  Lancaster  counties,  Pa., 
and  a  portion  is  in  Cecil  and  Harford  counties,  Md.  This  area  con- 
taiQcd  deposits  of  cliromite  which  were  at  one  time  the  most  important 
in  the  United  States,  but  which  have  not  been  mined  for  many  years. 
They  consisted  of  both  sand  chrome  deposits  along  streams  and  solid 
lenticular  bodies  in  serpentine.  The  principal  mines  were  in  south- 
eastern Lancaster  County,  Pa.,  but  numerous  small  deposits  were 
mined  tliroughout  the  serpentine  area. 

a  Emerson,  B.  K.,  Tlolyoko  folio  (No.  50),  Oeol.  Atlas  U.  S.,  U.  S.  Geol.  Survey.  1898. 

f>  Hall,  C.  E.,  Field  notes  in  Delaware  County:  Pennsylvania  Second  Geol.  Survey,  Rept.  O,  pp.  35.  53, 
55,  and  CO. 

cGenth,  F.  A.,  Mineralopry  of  Pennsylvania:  Pennsyh-ania  Second  Oeol.  Survev,  Rept.  B,  pp.  3&-I3. 
Frazcr,  P.,  ir.,  Geology  of  Lancaster  Coimty:  Pennsylvania  Second  Geol.  Survey,  Kept.CCC,  pp.  192-196. 
Rogers.  II.  1).,  Frazer,  P.,  jr.,  Hall,  C.  E.,  Geology  of  Chester  County:  Pennsylvania  Second  Geol.  Survey. 
Rept.  O,  pp.  92  and  93. 

<*  Mathews,  E.  B.,  The  mineral  resoun'es  of  Cecil  County:  Maryland  Geol.  Survey,  Cecil  County,  p.  221; 
also  Cecil  County  atlas  and  Harford  County  atlas,  Maryland  Geol.  Survey,  and  Maryland  QeoloKical  Sur- 
vey, vol.  1,  1897,  p.  22t). 
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The  first  deposits  discovered  in  this  belt  were  the  Reed  mine  in 
Harford  County,  Md.,  about  27  miles  northeast  of  Baltimore.  This 
occurred  about  1827,  and  soon  after  the  Wood  mine  in  Lancaster 
County,  Pa.,  and  others  were  found. 

The  Wood  mine  *  was  the  largest  and  most  important  of  the  mines. 
It  was  opened  in  1828  and  was  operated  until  1881  with  the  exception 
of  five  years  from  1868  to  1873,  when  it  was  flooded  with  water. 
After  1881  the  California  and  Turkish  mines  came  into  prominence 
and  chrome  mining  practically  ceased  in  eastern  United  States  with 
the  exception  of  a  few  chrome  sand  operations  which  continued  to 
about  1900.  The  Wood  mine  is  in  a  bend  of  the  Octoraro  Creek  near 
Horse  Shoe  Ford  in  the  southern  part  of  Little  Britain  Township, 
IjSJicaster  Coimty.  The  deposit  consisted  of  a  large  lenticular  mass 
of  chromic  iron  ore  with  serpentine  walls.  It  had  an  average  width 
of  about  20  feet,  generally  ranging  between  10  and  35  feet,  though 
frequently  pinching  out  altogether.  In  this  space  occurred  ore  and 
gangue,  the  latter  consisting  largely  of  magnesite  and  serpentine. 
The  deposit  had  a  maximum  lengtn  of  300  feet  and  at  the  time  of  the 
cessation  of  operations  had  been  tested  to  a  depth  of  720  feet.  The 
strike  of  the  ore  body  is  about  N.  78°  E.  at  the  outcrop,  but  is  nearly 
north  and  south  in  the  lower  levels.  It  dips  from  40°  to  60°  NW. 
The  average  content  of  chromic  oxide  of  the  ores  was  about  48  per 
cent,  though  picked  samples  yielded  as  high  as  56  per  cent.  Small 
quantities  of  chrome  sand,  containing  about  46  per  cent  chromic 
oxide,  were  also  obtained  in  the  vicinity  of  the  Wood  mine. 

About  3  miles  west  of  the  Wood  mine,  on  the  boundary  between 
Lancaster  County,  Pa.,  and  Cecil  Coimty,  Md.,  wais  the  lx)w  mine 
(Line  pit),  which  also  operated  a  lenticular  ore  body  in  the  serpen- 
tine, and  south  from  this  to  Rock  Springs,  Md.,  there  were  a  series  of 
small  deposits.  Besides  these  there  were  many  small  mines  else- 
where in  the  serpentine  belt,  some  of  which  operated  soUd  bodies, 
but  the  majority  of  which  consisted  of  temporary  pits  and  trenches 
from  which  chrome  sand  was  taken.  The  most  important  of  the  latter 
occurrences  were  in  Elk,  East  Nottingham,  ana  West  Nottingham 
townships,  Lancaster  County,  and  in  the  western  part  of  Cecil 
County,  Md.  One  of  the  most  recently  operated  mines  in  northern 
Cecil  County  was  the  Tweed  chrome  mme,  ^  about  2  miles  northwest 
of  Sybnar  Station  and  3  miles  southeast  of  the  Wood  mine.  The 
ore  was  chrome  sand,  which  occurred  with  siUceous  sand  and  gravel 
along  a  small  water  course.  The  deposit  was  worked  to  a  depth  of 
4  or  6  feel.  The  country  rock  is  serpentine,  in  which  grains  of 
chromite  and  magnesite  are  disseminated  locally.  The  mine  was  in 
operation  in  1899,  but  was  soon  after  abandoned,  and  since  then  no 
chrome  ore  has  been  mined  in  eastern  United  States. 

The  Baltimore  County,  Md.,  deposits  occur  at  the  southwestern 
end  of  the  Pennsylvania-Marylana  serpentine  belt.  The  principal 
deposits  occur  in  the  western  part  of  the  county,  in  Green  Spnng 
Vdley,  at  Bare  Hills,  Soldiers  Deliffht,  near  Owings  Mills,  about  16 
miles  northwest  of  Baltimore.  AU  of  these  deposits  consisted  of 
chrome  sand  interstratified  with  the  alluvial  material.  They  were  at 
one  timet  the  most  important  chrome  deposits  in  the  State. 

« Fimnr.  P.,  Jr.,  Geology  of  Lancaster  County:  Pennsylvania  Second  Qool.  Survey,  Rept.  CCC,  pp. 
l»-i96 
b  EMigJatrnhng  tad  Mining  Journal,  A  Chrome  Ore  Mine:  Issue  of  Aug.  5, 1809,  vol.  68,  p.  16L 
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NORTH   CAROLINA. 

Numerous  occurrences  of  chromite  are  known  in  Watauga,  Yancey, 
Madison,  Buncombe,  and  Jackson  counties,  in  western  North  Carolina, 
in  association  with  local  areas  of  dunite.  While  for  the  most  part 
ore  occurs  in  small  grains  disseminated  through  the  dunite,  a  few 
deposits  of  commercial  importance  have  been  found.  The  principal 
deposits  are  at  the  following  localities:  * 

Seven  miles  northwest  of  Boone,  Watauga  County;  4  miles  north 
of  Bumsville,  Yancey  County;  6  miles  east  of  Bumsville,  Yancey 
County;  6  miles  southwest  of  Bumsville,  Yancey  County;  3  miles 
northeast  of  Stocksville,  Buncombe  County;  H  miles  north  of 
Democrat,  Buncombe  County;  half  a  mile  west  of  Democrat,  Bun- 
combe County;  near  Webster  and  Balsam  Gap,  Jackson  County. 

The  chromite  in  general  occurs  in  two  forms,  viz,  as  small  grains 
disseminated  through  the  dunite  and  as  balls  and  nodules  of  various 
sizes.  Only  the  second  type  is  of  importance  as  an  ore.  'Most  of  the 
bodies  are  only  a  few  inches  in  diameter,  but  a  few  larger  deposits 
have  been  found.  One  of  these  occumng  north  of  Bumsville  was  3 
feet  in  its  greatest  diameter,  while  another  southwest  of  Bumsville 
contained  several  tons  of  ore. 

West  of  Democi:at  the  ore  consists  of  streaks  and  narrow  bands  of 
chromite  crystals  so  grouped  in  the  dunite  as  to  form  a  kind  of  vein. 
This  chromite-bearing  zone  is  4  to  8  feet  wide.  Chromite  sand  is 
associated  with  it  as  a  surface  deposit,  and  indicates  bv  its  extent 
that  the  vein  is  probably  half  a  mile  in  length  in  a  nortneast-south- 
west  direction.    • 

The  following  description  of  the  North  Carolina  chromite  deposits 
:s  given  by  Pratt  and  Lewis:  ^ 

Although  prospecting  for  chrome  ore  in  this  State  was  undertaken  over  thirty  years 
ago  and  has  been  conducted  spasmodically  ever  since,  there  has  never  been  any  syste- 
matic development  of  the  localities. 

In  the  alluvial  deposits  at  the  base  of  the  peridotite  outcrops  there  is  usually  a  con- 
siderable amount  of  chromite  in  crystals  and  particles,  but  nowhere  have  they  been 
observed  in  sufiicient  quantity  to  constitute  a  chrome  sand  ore. 

The  chrome  ore  is  nearly  uniform  in  general  character  throughout  the  entire  area, 
being  very  hard  and  compact,  though  often  of  a  fine  granular  appearance,  and  there 
is  but  little  that  is  at  all  friable.  Masses  of  chromite  are  usually  very  free  from  seams 
of  peridotite  or  its  alteration  products.  This  simplifies  the  concentration,  and  a  high- 
grade  ore  can  usually  be  obtained  by  cobbing  and  hand  picking. 

In  the  following  descriptions  of  localities  only  those  are  mentioned  in  which  chro- 
mite occurs  otherwise  than  in  grains  or  small  nodules,  and  full  description  is  given 
only  of  those  localities  in  which  ore  is  found  in  some  quantity. 

Nitze  mentions  the  occurrence  of  chromite  in  small  pockets  or  seams  in  the  drainage 
basin  of  Cove  Creek,  Watauga  County,  7  miles  northwest  of  Boone.  On  the  farm  of 
David  Lawrence  a  pocket  of  chromite  was  opened  and  yielded  about  10  tons  of  ore. 
When  this  pocket  had  been  exhausted,  no  further  prospecting  was  undertaken,  c 

In  Yancey  County  one  of  the  two  most  important  deposits  in  the  State  occurs  at 
Mine  Hill,  on  the  Aline  Fork  of  Jack  Creek,  5  miles  north  of  Bumsville,  the  county 
seat,  on  the  Bakersville  road,  where  a  largo  peridotite  (dunite)  formation  outcrops  ti 
both  sides  of  the  road.  Seams  or  pockets  of  chromite  ore  are  abundant  in  this  peridi>- 
tite,  varying  from  0.5  inch  to  3  inches  in  thickness.  Near  the  summit  of  the  nill,  on 
the  east  side  of  the  road,  about  150  feet  above  the  road  and  stream  bed,  a  deposit  of 

a  Pratt,  J.  II..  and  Lewis,  J.  V..  Corundum  and  the  perldotites:  North  Carolina  Oeol.  Survey,  vol.  1. 1905. 
pp.  381-384.  Nltze,  H.  B.  C,  Iron  ores:  Bull.  North  Carolina  (Jeol.  Survey  No.  1,1883.  pp.  212-21& 
Keith.  A..  Asheville  folio  (No.  110),  Geol.  Atlas  U.  S.,  C.  S.  Geol.  Survey,  1904;  also  MotiDt  MltcheU  faUo 
(No.  124),  Geol.  Atlas  U.  S..  U.  S.  Geol.  Survey.  1905. 

^  Pratt,  J.  II.,  and  Lewis,  J.  V.,  Corundum"  and  the  peridotites:  North  Carolina  Oeol.  Survey,  vol.1, 
1905,  pp.  3K1-3K4. 

c Nitre,  II.  B.  C,  Iron  ores:  Bull.  North  Carolina  Geol.  Survey  No.  1,  1893,  pp.  212-215. 
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chromite  has  been  opened  from  which  25  tons  of  ore  were  taken,  a  large  part  of  which 
still  remains  on  the  dumps.  A  pit  9  feet  deep  was  sunk  in  the  deposit,  but  this  has 
been  filled  with  water  since  the  work  ceased,  so  that  no  estimate  can  be  made  of  the 
extent  of  the  deposit.  Garret  Ray.  of  Bumsville,  N.  C,  the  owner,  reports  that  the 
chromite  widened  to  between  2  ana  3  feet  at  the  bottom  of  the  pit.  There  are  other 
promising  seams  or  veins  which  appear  to  indicate  the  existence  of  a  deposit  of  chro- 
mite ore  near  the  contact  of  the  pendotite  and  gneiss. 

On  the  west  side  of  the  road  tne  peridotite  formation  rises  in  another  hill,  and  here 
there  are  numerous  small  seams  and  pockets  of  chromite.  On  the  extreme  western 
slope  of  the  formation  a  trench  has  been  cut  100  feet  or  more  into  the  hill,  in  which 
are  exposed  many  small  pockets  of  chromite. 

With  the  exception  of  the  pit  sunk  near  the  summit  of  Mine  Hill,  from  which  a  few 
tons  of  ore  were  shipped,  no  mining  has  been  done  here,  and  very  little  prospecting 
has  been  undertaken  to  determine  tne  exact  extent  of  the  chromite  deposits. 

An  analysis  of  a  selected  specimen  of  the  chromite  gave  the  following  results: 

Analysis  of  selected  specimen  of  chromite  from  Mine  Hill,  5  miles  north  of  Bumsville, 

Yancey  County. 


0,0, 58.00 

AlJO, 15.52 

FeO 14.45 


8.26 

3.20 

.70 


Baskerville,  analyst. 

About  9  miles  lint  of  Bumsville,  near  Price  Creek,  there  is  a  narrow  bed  of  perido- 
tite on  the  land  of  W.  A.  Robertson,  a  quarter  of  a  mile  from  Price  Creek  post-office. 
A  pocket  of  chromite  discovered  here  yielded  nearly  7  tons  of  ore.  This  exhausted 
the  pockety  and  since  then  no  prospecting  has  been  done  in  this  vicinity. 

An  analyHis  of  a  selected  sample  of  this  ore  gave  the  following  result: 

Analysis  of  selected  sample  of  chromite  from  Price  Creeky  9  miles  vjest  of  Bumsville,  Yancey 

County. 

4.42 

3.20 

92 


CrjO, 59.20 

A1,0, 7.15 

FeO 25.02 

Baskerville,  analyst. 

In  Jackson  County,  in  the  vicinity  of  Webster,  there  is  a  large  peridotite  (dunite) 
formation  extending  m>m  about  half  a  mile  north  of  the  town  to  a  mile  and  a  quarter 
south.  The  widest  part  of  the  area,  about  half  a  mile,  is  at  Webster,  the  toT^v-n  being 
partly  built  on  the  dunite  hill.  Tuckaseegee  River  cuts  through  this  formation 
about  half  a  mile  below  the  town.  Considerable  prospecting  has  Seen  carried  on  in 
this  repon  and  numerous  veins  and  pockets  of  chromite  of  varying  extent  have 
been  discovered. 

The  only  deposit  of  any  note  foimd  on  the  north,  or  Webster,  side  of  the  river  is  on 
the  eoflt  siae  of  the  Tuckaseegee  road,  about  200  vards  from  the  main  street  of  the  town, 
on  the  land  of  Daniel  Schneider.  A  pocket  of  chromite  was  uncovered  here  which 
yielded  a  number  o1  tons  of  chromite,  most  of  which  was  shipped.  At  a  depth  of 
nearly  9  feet  the  pocket  pinched  out,  leaving  but  a  small  seam  of  chromite  in  sight. 
Many  anuJl  seams  and  pockets  of  chromite  are  to  be  seen,  but  no  other  work  has  been 
undertaken  for  chromite  on  the  north  side  of  the  river. 

On  the  south  side  of  the  river,  following  closely  the  contact  of  the  dunite  with 
the  eneiflB,  a  line  of  prospect  pits  nas  been  dug.  which  show  the  presence  of  a  consid- 
erable amount  of  chromite.  The  prospecting  nas  been  done  on  the  lands  of  Joseph 
Hooker,  Lawrence  Buress,  Alf  Wilson,  James  Ashe,  and  Daniel  FuUbright,  all  of 
Webster,  N.  G.  The  most  promising  deposits  are  on  the  land  of  James  Ashe,  where 
a  cut  25  feet  long,  6  to  8  feet  wide,  and  8  to  10  feet  deep  was  sunk  on  a  vein  of  chromite 
12  to  18  inches  ^ck,  which  at  tne  bottom  of  the  cut  is  12  inches  thick;  and  another 
on  the  land  of  Daniel  Fullbrieht,  where  a  seam  nearly  12  inches  thick  is  exposed 
in  the  fasanch.  The  nearest  uiipping  point  is  Sylva,  on  the  Southern  Railway,  3 
miles  north  of  Webster. 

Chromite  has  been  found  at  a  number  of  places  in  the  masses  of  peridotite  within 
2  to  3  mileB  soathwest  from  Balsam  Gap,  Jackson  County.  The  most  promising 
outlo(^  lor  a  laige  deposit  is  on  Dark  Ridge  Creek,  about  525  feet  south  of  the  Dark 
Ridge  tiestle  d  the  Murphy  branch  of  the  Southern  Railway.  On  the  east  side  of 
the  creek  a  cat  18  feet  deep  and  10  feet  wide  was  made  on  the  pocket  of  chromitei 


766  MINERAIi  BESOUBCES. 

from  the  bottom  of  which  two  seams  of  chromite,  6  and  8  inches  thick. 
extended.  Fifteen  tons  of  ore  were  taken  out  of  the  main  pocket.  ADout*200  jtl  _ 
farther  south,  on  the  opposite  side  of  the  creek,  a  shallow  pit  was  sunk  which  en- 
countered considerable  cnromite.  Both  these  openings  were  near  the  contact  of  the 
peridotite  and  gneiss.  Between  these  and  in  their  vicinity  there  is  a  large  quantity 
of  float  ore.  These  facts  point  to  this  locality  as  one  worthy  of  further  development 
with  an  expectation  of  finding  a  large  quantity  of  ore.  Its  proximity  to  the  railroad 
is  also  a  great  advanta^.  Analyses  show  the  ore  to  carry  about  49  per  cent  of  Cr20|. 
The  property  is  owneof  by  the  Highland  Forest  GomiMmy,  of  Waynesville,  N.  C. 

No  large  deposits  of  chromite  have  yet  been  found  in  North  Carolina,  but  the  work 
done  shows  that  extensive  deposits  may  exist  in  the  State,  those  described  above 
being  the  most  promising  known. 

WYOMING. 

An  important  deposit  of  chromite  has  been  recently  opened  in 
Deer  Creek  Canyon,  in  the  western  part  of  Converse  County,  Wyo., 
about  15  miles  southwest  of  Glenrock."  The  ore  body  occurs  in 
serpentine  along  the  wall  of  a  box  canyon  about  1 ,000  feet  in  depth  on 
the  northern  slope  of  the  Laramie  Hills.  The  ore  body  is  in  the  form 
of  a  lens  dipping  at  a  steep  angle  into  the  canyon  wall  and  striking: 
parallel  to  tne  canyon.  The  highest  part  of  the  outcrop  is  about  400 
feet  from  the  bottom  of  the  canyon.  The  ore  bodyttas  a  length  of 
about  600  feet  and  a  maximum  width  of  about  110  feet.  In  this 
width,  however,  there  are  included  several  lavers  of  serpentine,  which 
separate  the  deposit  into  four  or  five  smaller  lenses,  the  laigest  of 
which  has  a  width  varying  from  12  to  20  feet.  The  combinedwidth 
of  the  different  ore  lenses  is  about  40  feet.  The  ore  is  dense  and  fine 
grained  and  has  a  greenish-black  color.  It  contains  an  average  per- 
centage of  35  per  cent  CrjOj  and  17  per  cent  FeO. 

The  ore  is  hauled  by  wagon  to  Glen  Rock,  where  it  is  loaded  on  cars. 
The  deposit  was  discovered  in  the  summer  of  1908  and  operations 
were  begun  soon  after. 

CALIFORNIA. 

Serpentine  and  associated  igneous  rocks  occur  throughout  both  the 
Sierra  Nevada  and  the  Coast  Range,  California.''  They  are  found  in 
local  areas  of  greater  or  less  extent,  and  chromite  occurs  widely^  dis- 
tributed through  them.  Chromite  is  known  in  at  least  twentj'-five 
counties,  among  which  the  most  important  are  Alameda,  Amador, 
Butte,  Calaveras,  Del  Norte,  Eldorado,  Fresno,  Glenn,  Mendocino. 
Napa,  Placer,  Plumas,  San  Benito,  San  Luis  Obispo,  Santa  Clara, 
Shasta,  Sierra,  Sonoma,  Siskiyou,  Tehama,  Trinity,  and  Tuolumne. 
The  largest  and  most  important  chromite  deposits  in  the  State  are 
those  in  wShasta  and  San  Luis  Obispo  counties.  Those  of  Alameda. 
Santa  Clara,  Del  Norte,  Calaveras,  Placer,  Eldorado,  Glenn,  ami 
Tehama  counties  are  of  minor  extent.  The  following  are  short  descri])- 
tions  of  the  known  deposits: 

S/uisUi  County. — The  deposits  of  Shasta  County  are  the  only  ones 
which  are  at  oresent  operated  in  California.  The  principal  occur- 
rences are  on  wSliot  Gun  Creek.^     One  mile  from  the  Southern  Pacific* 


o  This  tios<Tlptloii  wiis  kindly  furnished  the  autlior  by  Mr.  E.  W.  Meirltt,  president  Chromium  Mioes 
Comptiny.  of  DtMivo.r. 
b  Ann.  Hopt.  StiUo  Mineralogist,  No.  4:  California  State  Min.  Bur.,  1882-1884. 
Idem,  No.  (•.  1885-18^1. 
Idem,  No.  8.  1888. 
IdiMn,  No.  10.  185X1. 
Idem,  No.  U.  ISiL*. 
Idem.  No.  li>.  18i»4. 
Idem.  No.  \:\,  18i),V«W. 

The  strurtuml  and  Industrial  materials  o'  r*iffnmi%:  Bull.  California  Stat©  Mln.  Bur.  No.  38,  pp.  286-2TZ. 
cDlIJor,  J.  S..  Kcddtng  folio  (No.  138), '  U.  8.,  U.  8.  Geol.  Survey,  ig06. 
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Railroad,  in  the  western  part  of  Shasta  County,  a  series  of  five  lenticu- 
lar beds  or  deposits  ranging  from  200  to  1,500  tons  each,  connected 
by  more  or  less  distinct  vemlike  stringers,  occur  in  serpentine  along 
a  somewhat  indefinite  shear  zone  whicn  is  neariy  vertical  and  trends 
S.  40®  W.  With  the  exception  of  the  stringers  connecting  the  deposits 
there  is  nothing  in  the  ore  masses  to  suggest  vein  structure.  The 
deposits  are  all  within  a  distance  of  250  yards  and  have  not  been 
worked  to  any  great  depth.  Parallel  zones  of  ores  have  been  found 
in  the  same  region,  but  are  not  as  yet  productive.  The  ore  generally 
separates  easily  from  the  serpentme,  but  in  some  cases  it  adheres 
finnly.    The  following  analysis  shows  the  composition  of  the  ore: 

Analysts  ofehromie  iron  ore,  Shasta  County ,  Cal. 

CrA 43.87 

FeO 15.86 

San  Luis  Obispo  County, — Numerous  and  large  bodies  of  chromite 
occur  in  the  serpentine  areas  of  San  Luis  Obispo  County,  along  the 
southwestern  slope  of  the  Santa  Lucia  range,  northwest  of  San  Luis 
Obispo.  Small  deposits  of  chromite  occur  in  the  San  Luis  range 
southwest  of  San  Luis  Obispo. 

Most  of  the  deposits  alone  the  Santa  Lucia  Mountains  occur  in  the 
vicinity  of  a  fault  zone.  The  following  description  of  the  deposits  is 
given  by  Fairbanks :  ^ 

"  The  ore  (in  the  Santa  Lucia  range)  is  in  the  form  of  irregular,  more 
or  less  disconnected  veins  and  bimches  along  fissured  zones  in  the  ser- 
pentine throujgh  which  mineral-bearing  waters  have  percolated.  All 
stages  of  replacement  of  serpentine  by  the  chromite  are  exhibited 
from  that  in  which  the  ore  appears  as  granules  scattered  through  the 
porous  serpentine  to  that  in  which  it  forms  massive  bunches  many 
tons  in  weight.  In  the  Pick  and  Shovel  mine  one  mass  weighing  1 ,000 
tons  is  reported  to  have  been  discovered.  In  the  vicinity  of  some  of 
the  mines  much  float  ore  is  scattered  over  the  surface,  and  some 
attempt  has  been  made  at  concentrating  it.  The  workings  have  so 
far  been  superficial  and  the  deposits  are  not  much  more  than  touched." 

The  group  of  mines  southwest  of  San  Luis  Obispo  also  consists 
almost  entirely  of  surface  workings,  which  consist  m  following  up 
irr^ular  stringers  and  bunches  of  ore. 

Burbanks's  theory  that  the  ores  were  deposited  by  percolating 
waters  is  at  variance  with  the  ideas  of  other  investigators  of  chro- 
mite deposits,  who  believe  that  these  ores  are  largely  the  result  of 
maematic  s^regation. 

No  mining  has  been  done  in  San  Luis  Obispo  Coimty  in  recent 
years  because  of  the  low  price  paid  for  chrome  ore,  but  large  quan- 
tities of  ore  are  in  sight. 

Alameda  CouTvty^— Small  quantities  of  chromic  iron  ore  have  been 
found  in  Alameda  County  southeast  of  Livermore.  The  principal 
deposits  are  at  the  Douglas  and  Mendenhall  mines,  on  Cedar  Moun- 
tam,  16  miles  southeast  of  Livermore,  and  at  the  Jones  mine,  20 
miles  southeast  of  Livermore,  on  the  Arroyo  Mocha  road.  The  ore 
OCCUI8  in  serpentine  in  small  irregular  bodies  and  lenses.  The  de- 
posits are  irregular  in  thickness  and  depth  and  apparently  occur  in 
crushed  and  broken  portions  of  the  serpentine. 

•IWrtMBkB.  H.  W.,  San  Lois  foUo  (No.  101),  Oeol.  Atlas  U.  8.,  U.  8.  Oeol.  Survey,  ig04. 
»1!IWitroo6tiil  and  industrial  materials  of  CaUfomla:  BuU.  California  State  ICin.  Bi».  No.  ^v^H^ 
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Santa  Clara  Countjf.°^ — ^A  large  body  of  chromite  several  feet  in 
width  occurs  in  bluish  decomposed  serpentine  on  the  Hahn  ranch,  in 
Santa  Clara  County.  Other  deposits  arc  repjorted  at  Greenwall's 
mine,  in  the  foothills  west  of  the  Southern  Pacific  Railroad,  16  miles 
south  of  San  Jose,**  at  Los  Gatos,**  and  elsewhere. 

Dd  Norte  County."^— haige  deposits  of  chromite  are  found  em- 
bedded in  serpentme  in  Rattlesnake  Mountain,  from  Bald  Hill  to 
Klamath  River.  Other  deposits  occur  at  the  French  Hill  mines, 
3  miles  south  of  Gasquet,  as  Tddneys  embedded  in  serpentine,  and  at 
the  Low  Divide  mine,  8  miles  east  of  Smith  River  post-office  and  20 
miles  from  Crescent  City. 

Eldorado,  Amador,  and  Calaveras  counties. — Numerous  small  de- 
posits of  chrome  ore  occur  along  the  serpentine  belt  passiii?  through 
southwestern  Eldorado  County,*  west  and  southwest  of  flacerviHe 
and  southeastward  into  Amador  and  Calaveras  counties.^  The  prin- 
cipal bodies  occur  in  Eldorado  County,  about  6  miles  northwest  of 
Plymouth,  and  in  Calaveras  County,  about  5  miles  north  of  Valley 
Springs,  near  the  Mokelumne  River,  and  7  miles  north  of  Milton,  on 
the  west  slope  of  the  Bear  Mountains.  Other  deposits  are  reported 
from  the  vicinity  of  Camp  Seco  and  Murphy,  Calaveras  County,^ 
near  Jackson,  and  Mountam  Spring  House,  Amador  County,  andin 
Eldorado  Countv,  10  miles  west  of  Shingle  Springs,  near  Latrobe, 
and  on  the  south  fork  of  the  American  River  east  of  Folsom  Citv.* 

Plumas  County. — Bodies  of  chromic  iron  ore  occur  in  serpentine 
in  west-central  rlumas  County,'  2  miles  west  of  Spanish  Ranch  and 
south  of  Clear  Creek,  about  three-fourths  of  a  mile  southwest  of 
Meadow  Valley.  Pebbles  of  chrome  ore  occur  in  the  Pleistocene 
conglomerate  of  Meadow  Valley  and  in  auriferous  gravels  elsewhere. 

Placer  County. — Small  irregular  masses  of  chromite  occur  in  ser- 
pentine and  peridotite  in  rlacer  County^'  near  Green  Valley,  in 
the  North  Fork  of  the  American  River  below  Towle,  on  the  Forest 
Hill  divide  near  Forest  Hill,  and  in  the  serpentine  area  of  Flagstaff 
Hill,*  about  9  miles  south  of  Auburn. 

Other  deposits  are  reported  from  localities  7  miles  east  of  Iowa 
Hill,  near  Alabaster  Cave,  at  Michigan  Bluffs,  near  Auburn,'  near 
Weimar,  and  near  Cape  Horn.  The  first  two  of  these  have  been 
worked  quite  extensively.  Surface  deposits  have  been  worked  in  the 
serpentine  belt  extending  north  from  Ladies  Canyon  to  Rattlesnake 
Den,  near  Dutch  Flat."* 

Sierra  County. — Pebbles  of  cliromite  occur  along  Goodyear  Creek 
and  at  Howland  Flat  3  miles  west  and  10  miles  north-northwest, 
respectively,  from  Downieville,  Sierra  County.'*  They  were  probably 
denved  from  neighboring  serpentine  areas.     A  large  deposit  of  mag- 

0  Ann.  Rept.  State  Mineralogist  No.  12:  California  State  MIn.  Riir.,  1894,  p.  38. 

b  Ann.  Rept.  State  Mineralogist  No.  13:  California  State  Min.  Bur.,  lS95-%,  p.  .50. 
<•  Ann.  Rept.  State  Mineralogist  No.  4:  California  State  Min.  Bur.,  1883-84,  p.  136. 
d  Structural  and  industrial  materials  of  California:  Bull.  California  State  Min.  Bur.  No.  38,  pp.  267-ai8. 
«Lindgren,  W.,  and  Turner,  W.  H.,  Plaeerville  folio  (No.  3),  Geol.  Atlas  U.  S.,  U.  S.  Geol.  Survey, 
1894. 
/Turner,  W.  H.,  Jackson  folio  (No.  11),  Geol.  Atlas  U.  S..  U.  S.  Geol.  Survey,  1894. 
a  Structural  and  industrial  materials  of  California:  Bull.  California  State  Min.  Bur.  No.  38,  p.  2t»7. 

*  Ann.  Rept.  State  Mineralogist  No.  4:  California  State  Min.  Bur.,  18S3-1S84.  p.  136. 

<  Turner,  W.  H.,  Bldwell  Bar  foUo  (No.  43),  Geol.  Atlas  U.  S..  U.  S.  Geol.  Survey,  1898. 
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nesian  chromite  is  reported  from  southwestern  Sierra  County,  near 
Camptonville.^  Other  deposits  are  reported  from  Mountain  House, 
near  JDownieville  and  soutneast  of  Brandy  City.* 

Tuolumne  County. — Loose  masses  of  chromite  occur  in  the  serpen- 
tine northwest  of  Mountain  Pass,  about  8  miles  southwest  of  Sonora. 
Tuolunme  County.''  Outcrops  4  feet  in  thickness  occur  at  the  Engel 
mine  at  York  Tent,  near  Chmese  Camp.<* 

Tehama  County  and  Glenn  County. — ^A  belt  of  ser]>entine  with  a  gen- 
eral north  and  south  trend  runs  through  the  southwestern  part  of 
Tehama  County  and  the  northwestern  part  of  Glenn  County,  on  the 
lower  slopes  of  North  Yolla  Bolly  Mountains,  a  spur  of  the  Coast 
Eange.  Uhromite  float  is  found  at  a  large  number  of  places  along 
this  belt,  but  mining  operations  haye  been  conducted  only  on  the 
north  fork  of  Elder  Creek  in  Tehama  County  anrl  at  the  Bfack  Dia- 
mond mine  in  Glenn  County  west  of  Xewyille.*  The  former  locality 
has  yielded  a  large  quantity  of  ore  wliich  ayeraged  about  47  per  cent 
chromic  oxide.  The  Glenn  County  locality  also  has  produced  con- 
siderable ore. 

Butte  County. — A  Iwge  kidney  of  chromite  from  10  to  100  feet  wide 
is  reported  in  serpentine  in  western  Butte  County,  north  of  Forbes- 
town.-^ 

Mendocino  County. — Chromite  of  good  quality  is  rep^^rted  from 
several  localities  in  the  hills  west  of  the  Jiussian  iiiver  yalley.  The 
individual  deposits  are  small  but  numr-rous.^ 

Sonoma  County. — Deposits  of  chromite  are  reporter!  from  localities 
3  miles  west  of  Geyersville  and  3  mill's  south  of  CloverrJale,  Sonoma 
County.*  Considerable  ore  has  been  shipped  from  the  last-named 
locality.  Other  deposits  are  reported  from  Litton  Springs,  Iloo^is 
ranch/  and  Sonoma  Switch.^ 

Siskiyou  County. — CJiromite  float  k  found  near  the  top  of  the  Forest 
Mountams  in  serpentine  areas  southwfrst  of  Vreka  an^l  m  the  ^-ioinity 
of  the  Dewey  mme,  10  miles  .southwest  of  Gazelle,  Siskiyou  County?* 

Trinity  County. --Chromite  is  repf^rtf-d  on  the  north  fork  of  the  east 
fork  of  Trinity  River  and  from  the  vioinir y  of  Ilaj.-fork.- 

Fresno  County. — Chromite  rx-ours  in  a  .serpentine  F>elt  f'j  miie?-  .south- 
west of  Toll  House,™  near  Sentinel,  in  northern  Fresno  County.  Con- 
siderable ore  has  been  mined  here. 

San  Benito  County. — Depr/sits  are  rf-jjorted  from  Emmett  in  the 
central  part  New  and  from  J^ria  in  tne  south^-a.Trem  pjirt  of  San 
Benito  County.*  At  the  latter  l<^K:ality  Ur^re  df-ifOri*.^.  are  said  to 
occur  in  serpentine. 

Xapa  County. — Chromite  is  reported  from  Po:/e  and  rhil^-;  va!i'»ys 
in  the  range  east  of  St.  Helena.  Napa  County/' 
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Marin  County. — On  the  Maillard  ranch,  7i  miles  west  of  San 
Rafael,  there  are  said  to  occur  several  small  bimches  of  chromite  in 
serpentine". 

Lake  County. — Chromic  iron  ore  occurs  in  several  large  veins  in 
Jerusalem  Valley,  8  miles  east  of  Middletown,  and  near  the  Brad- 
ford mine,*  in  serpentine.  Other  occurrences  are  reported  from 
Lower  Lake  and  Glenbrook.* 

Tulare  County. — Chromite  is  reported  from  Deep  Creek,  near 
Piano,  and  from  a  locality  10  miles  from  Portersfield,  Tulare  Coimtj.** 

Santa  Barbara  Countu. — A  few  tons  of  chromic  iron  ore  have 
been  mined  about  10  miles  north  of  Santa  Ynez.« 

Santa  Cruz  County. — CSiromite  occurs  in  a  few  spots  in  Santa 
Cruz  County.-^ 

Monterey  County. — Chromite  occurs  in  Monterey  County  near  the 
San  Benito  River.^ 

Nevada  County. — Chrome  ore  is  reported  from  Nevada  County  2 
or  3  miles  from  Nevada  City,*  and  from  Deer  Creek  and  Coyote 
Diggings.*' 

oan  Francisco  and  San  Maieo  counties.^ — ^Unimportant  bodies  of 
chrome  ore  have  been  foimd  on  the  San  Francisco  peninsula,  and 
in  San  Mateo  Coimty. 

Solano  County. — Chromite  has  been  foimd  near  Fairfield,  Solano 
Coimty.** 

Los  Angeles  County. — Chromite  occurs  with  magnetite  as  sand 
near  Langs  Station,  Soledad  Canyon,  Los  Angeles  County.* 

OREGON  AND  WASHINGTON. 

Chromite  occurs  in  some  abundance  in  the  black  sands'  along 
the  seacoast  and  the  larger  rivers  on  the  Pacific  slope,  especially  in 
Oregon.  These  sands  consists  of  quartz  with  an  admixture  of  mag- 
netite, ilmenite,  chromite,  garnet,  hypersthene,  olivine,  monazite, 
zircon,  gold,  and  platinum.  The  predominance  of  the  heavy  basic 
minerals  gives  them  a  black  color  and  high  specific  gravity. 

FERROCHROMIUM. 

No  record  has  been  kept  of  the  production  of  ferrochromium  in 
the  United  States. 

Ferrochromium  is  generally  made  in  two  qualities:-^  (1)  Contain- 
ing from  60  to  70  per  cent  chromium  and  0.30  to  0.75  per  cent 
carbon;  and  (2)  containing  from  60  to  70  per  cent  chrommm  and 
from  1  to  2  per  cent  carbon.  The  alloy  containing  the  lower  per- 
centage of  carbon  sells  at  from  $700  to  $730  per  ton;  the  other  alloy 
sells  at  from  $435  to  $460  per  ton.  The  chief  producer  of  ferro- 
chromium is  the  Soci6t6  Anonyme  Elect  rom^tallurgique  Girod,  at 
Ugines,  France. 

a  Ann.  Rept.  State  Mineralogist  No.  12:  California  State  Min.  Dar.,  1894,  p.  37. 

b  Ann.  Kept.  State  Mineralojjlst  No.  8:  California  State  Mln.  Bur.,  1888,  p.  32ti. 
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TIN. 

By  Frank  L.  Hess. 


PRODUCTION, 

The  only  tin  ore  produced  in  this  coimtiy  during  the  year  1908  was 
a  few  tons  of  stream  tin  sluiced  from  travels  in  Seward  Peninsula, 
Alaska,  as  described  more  fully  in  the  following  paragraphs. 

Alaska. — The  American  Tin  Mining  Company  produced  a  few 
tons  of  stream  tin  from  Buck  Creek.  The  ore,  whicn  was  taken  out 
while  assessment  work  was  being  done,  carried  69  per  cent  of  tin, 
and  was  shipped  to  Hambura;,  (^rmany,  for  sale. 

Buck  Creek  is  in  Seward  reninsula,  about  20  miles  east  of  Cape 
Prince  of  Wales.  It  is  a  short  creek,  only  about  2  miles  in  length, 
and  has  a  comparatively  small  drainage  basin.  The  snowfall  of  the 
winter  of  1907-8  is  said  to  have  been  light  and  the  following  summer 
drv,  so  that  water  for  sluicing  was  not  plentiful. 

^e  tin-bearing  gravels  are  comparatively  shallow,  from  3  to  10 
feet  deep,  and  the  tin  content  is  relatively  high,  28  poimds  or  more 
per  cubic  yard.  The  stream  tin  is  derived  from  cassiterite  occurring 
m  small  quartz  stringers  and  larger  veins  in  the  slate  country  rock, 
and,  in  much  less  quantity,  from  tin-bearing  quartz  porphyries  in 
the  hills  at  the  head  of  the  creek.  The  principal  accompanying  heavy 
minerals  are  pyrite  and  arsenopvrite,  which  oxidize,  leaving  only  iron 
oxides  in  the  gravels,  so  that  the  stream  tin  is  of  excellent  quality. 

The  Bartels  Tin  Mining  Company,  which  began  prospecting  m 
1903,  continued  work  on  Cape  Mountain,  near  Tin  City,  5  miles 
southeast  of  Cape  Prince  of  Wales.  The  company  has  a  niunber  of 
shafts  and  tunnels.  The  tin  occurs  in  its  mine  as  impregnation 
veins  in  granite. 

The  United  States-Alaska  Tin  Mining  Company  continued  driving 
a  prospect  timnel,  which  was  begun  in  the  winter  of  1905-6,  to  cut 
a  vein  foimd  higher  up  on  Cape  Mountain,  on  which  a  35-foot  shaft 
had  been  simk.  The  tunnel  was  421  feet  in  at  the  close  of  the  year. 
No  geologist  of  the  United  States  Geological  Survey  has  been  able  to 
examine  the  ore  in  the  United  States-Alaska  Tin  Mining  Company^s 
shaft,  owing  to  water  in  the  shaft.  Near  the  shaft  cassiterite  is  found 
in  large  quartz  blocks.  At  other  places  on  the  moimtain  stringers 
of  cassiterite  nearly  an  inch  thick  have  been  foimd  in  the  limestone 
d^ris. 

Grim,  Bandt  &  O'Brien,  just  before  the  close  of  the  season, 
washed  a  small  quantity  of  stream  tin  from  the  gravels  along  Caa- 
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fliteriie  Creek,  a  branch  of  Lost  Brrar,  about  80  mileB  southeast 
of  Cape  Prince  of  Wales.  Thej  did  some  further  prospecting  iqxm 
their  tin  deposits,  but  no  lode  tin  was  produced.  In  the  course  of 
their  prospecting  a  wolframite  deposit  was  found,  wliich  is  reported 
as  canying  30  per  cent  of  wolframite  through  3^  feet.  Ine  tin 
deposits  in  Uub  locality  occur  in  greatly  altered  quarts  porphyry 
dikes  cutting  limestone  and  showiziff  much  replacement  by  iBuonte. 
Hie  cassitente  is  evidently  later  than  the  dikes.  The  dikes  carry 
also  wolframite  and  small  quantities  of  scheelite,  molybdenite,  topaz, 
azinite,  fluorite,  and  other  minerals.  On  the  same  claims  cassiterite 
occurs  also  in  quarts  veins  cutting  the  limestone.  A  mile  farther 
up  the  creek  it  occurs  in  a  dike  composed  largely  of  danburite  and 
brown  tourmaline. 

Prospectors  did  some  work  on  Brooks  Mountain  dose  to  the  head 
of  Lost  River  during  the  summer,  but  no  finds  of  tin  have  been  re- 
pOTted.  Adolph  Knopf,  of  the  Siuvey,  discovered  on  Brooks  Moun- 
tain two  new  tm-boron  minerals  in  1907,  to  which  he  gave  the  names 
of  paigeite  and  hulseite.  They  are  not  at  present  of  economic  impor- 
tance.   Paigeite  was  also  found  on  Ears  Mountain. 

Nwih  ChroKna  and  8auA  OarMna. — ^No  wwk  is  known  to  have 
been  done  in  the  Carolina  field  during  1908.  The  tin^bearing  area 
lies  on  both  sides  of  the  North  CairoKna43outh  Gardina  Hne,  in  Chco^ 
okee  County,  S.  C,  afid  in  Gaston  and  lancohi  counties,  N.  G.  Cas- 
siterite occure  as  an  original  constituent  of  pegmatite  dikes  cutting 
gneisses  and  schists. 

Sauih  Dakokt,r-At  Tmton,  in  the  northern  Black  Hills,  the  Tmton 
Company  remodeled  its  mill  and  expects  to  mine  tin  ore  during  1909. 

At  Hill  City,  in  the  southern  Black  Hills,  the  Gertie  TinMining 
and  Milling  Company  was  also  engaged  in  remodeling  its  mill  during 
1908,  with  the  hope  of  doing  active  mining  in  1909. 

The  Black  Metal  Mining  Company  holds  tungsten  (wolframite) 
claims  near  Hill  City  that  carry  a  considerable  percentage  of  light  col- 
ored cassiterite  in  quartz  veins.  These  veins  are  in  places  more  than 
a  foot  in  width,  and  here  and  there  contain  handsome  intergrowths 
of  cassiterite,  wolframite,  and  quartz.  A  considerable  amount  of 
development  work  was  done  on  these  claims  during  the  year.  No 
other  operations  on  tin  claims  of  the  re^on,  except  annual  assess- 
ment work,  are  known  to  have  been  earned  on. 

In  the  Black  Hills  cassiterite  occurs  as  an  original  constituent  of 

Segmatite  dikes  in  shoots,  about  the  regularity  of  which  there  is 
oubt.^  Cassiterite  occurs  also  in  quartz  veins,  which  are  probably 
a  late  if  not  a  final  phase  of  granitic  emanation.  Many  other  miner- 
als accompanv  the  cassiterite  at  various  places  in  the  Black  Hills, 
but  topaz  and  axinite  are  imknown  and  fluorspar  is  rarely  found. 

Wamington, — Neither  development  work  nor  production  during 
1908  has  been  reported  from  the  tin  deposits  12  miles  south  of  Spo- 
kane, Wash.  At  this  place  also  cassiterite  occurs  in  pegmatite  and 
is  considered  by  A.  J.  Collier,  who  investigated  the  occurrence  for  the 
United  States  Geological  Survey,  to  be  probably  an  original  minerid. 
It  is  acconipanied  by  scheelite  and  wolrramite. 

Texas. — The  Florella  Mining  Company,  which  has  tin  deposits  in 
the  Franklin  Moimtains  15  miles  north  of  El  Paso,  did  some  develop- 
ment work  during  the  year,  but  marketed  no  ore.    Seven  veins  have 
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been  found  upon  its  property,  and  the  company  reported  a  consider- 
able amount  of  ore  on  tne  dumps.  Placer  tin  has  oeen  found  in  the 
^ches  near  the  veins.  The  deposits  are  replacement  veins  in  gran- 
ite and  carry  some  wolframite  with  the  cassiterite. 

P.  H.  Parker,  Streeter,  Mason  Coimty,  Tex.,  reported  the  dis- 
covery in  1908  of  cassiterite  near  that  place,  both  as  stream  tin  and 
in  place,  the  latter  apparently  in  granite.  Streeter  is  in  the  western 
part  of  the  ''Llano  region,"  an  area  of  crystalline  rocks  forming  an 
island  in  the  younger  sedimentary  formations  of  central  Texas. 
White  topaz  and  quartz  penetrated  by  rutile  crystals  accompany 
the  cassiterite.  The  occurrence  is  apparently  more  of  geologic  than 
of  commercial  interest. 

TESTS  FOR  TIN  ORE. 

The  simplest  and  easiest  test  for  cassiterite  is  to  place  the  mineral 
in  dilute  nydrochloric  or  sulphuric  acid  with  granulated,  sheet,  or 
shot  zinc.  The  zinc  and  the  acid  cause  a  rapid  evolution  of  hydrogen, 
which  takes  the  oxygen  from  the  tin  and  leaves  a  coating  of  the 
metal  upon  the  fragment  tested.  Hydrochloric  acid  and  granulated 
zinc  are  best  to  use,  as  the  evolution  of  hydrogen  is  very  rapid  and 
the  zinc  particles  being  small  can  be  made  to  touch  the  specimen  at 
many  pomts  and  thus  bring  more  of  the  hydrogen  in  contact  with 
the  tin-oxide  molecules.    Tne  reaction  is  4H  +  SnO,  =  Sn -f  2H,0. 

The  metallic  coating  has  a  dull  gray,  somewhat  leady  appearance 
as  formed,  but  it  may  be  made  lustrous  by  rubbing  with  a  soft  cloth 
or  the  hand.  In  the  latter  case  the  familiar  disagreeable  odor  given 
when  tin  is  rubbed  on  the  flesh  is  obtained. 

This  excellent  method  may  be  used  upon  specimens  which  it  is 
desired  not  to  injure,  such  as  crystals  or  other  choice  pieces.  How- 
ever, the  smooth  surfaces  of  stream-poUshed  wood-tin  are  roughened, 
.owing  to  the  impurities  contained  m  the  mineral,  though  the  sur- 
faces of  ordinary  crystalline  cassiterite  are  not  noticeably  affected. 
After  the  test  is  made  the  metallic  tin  coating  can  be  removed  by 
immersing  the  piece  in  dilute  hydrochloric,  sulphuric,  or  nitric  acidf. 

A  better-known  and  often-used  test,  though  one  not  so  readily 
made,  is  the  blowpipe  test.  The  mineral  supposed  to  be  cassiterite 
is  pulverized,  and  when  so  treated  should  yiela  a  light-colored  powder, 
umess  mixed  with  iron  oxides,  in  which  case  the  powder  will  be  red- 
dish or  brownish.  A  small  portion  of  the  powder  is  mixed  with  twice 
its  bulk  of  pulverized  charcoal  and  three  times  its  bulk  of  sodium 
bicarbonate  (ordinary  baking  or  washing  soda).  The  three  sub- 
stances are  thoroughly  mixed,  and  a  portion  the  size  of  a  pea  is  moist- 
ened and  placed  in  a  hollow  in  a  piece  of  charcoal.  On  application 
of  a  reducing  blowpipe  flame  tin  is  readily  reduced  in  small  glob- 
ules, which  are  easily  distinguished  from  the  flux.  After  cooling 
the  metallic  globules  may  be  separated  from  the  soda  and  will  be 
malleable.  I?  large  enough  they  will  give  the  disagreeable  tin  odor 
when  rubbed  between  the  fingers,  and  wiU  give  a  white  precipitate 
when  treated  with  concentrated  nitric  acid.  They  are  soluble  in 
hydrochloric  acid,  and  no  precipitate  forms  when  the  solution  is 
oold.    These  reactions  with  acids  differentiate  the  metal  from  lead. 
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PRODUCTION  OP  TIN  IN  FOREIGN  COXJNTRl£S. 


At  the  time  of  writing  (June,  1909)  it  is  not  possible  to  obtain  the 
figures  of  production  for  1908  of  all  the  tin-producing  countries,  but 
as  shown  by  exports  the  following  table,  compiled  by  C.  Mayer,  sec- 
retary of  the  New  York  Metal  Exchange,  gives  the  approximate  out- 
put for  the  year: 

Supply  of  tin  in  1907  and  1908,  in  short  tons. 


1907. 

»». 

Total  shipments: 

8tnUts  8ettlAm«nts 

1:!S 

17;i36 

67,780 

Aflstn^llft 

6,5S2 

Bolivia 

19,0« 
1,904 

South  Africa 

China 

224 
12,197 
2,408 
5,488 

'RAnkii  s^les  in  Holland 

12.880 

Billlton  «ilAS  in  JaVH       . ....              

6,0tt 

Production  in  Cornwall 

Total 

108,365 

116,618 

From  this  table  it  is  evident  that,  in  spite  of  what  are  in  many 
places  considered  low  prices,  there  was  a  large  increase  in  the  total 
production  of  tin,  and  that  the  supply  for  1908  was  the  largest 
year's  supply  in  the  history  of  tin  mining.  Australia  and  China  are 
the  only  countries  that  snowed  a  decrease.  In  the  latter  case  a 
decrease  of  exports  is  not  surprising,  as  it  is  ordinarily  only  in  years 
of  high  prices  that  tin  is  drawn  into  the  world's  trade  from  Cmnese 
sources.     Little  is  known  of  the  Chinese  tin  deposits. 

The  available  figures  showing  the  output  of  tin  for  1908  are  as 
follows : 

Production  of  tin  and  tin  ore  in  various  countries  in  1908,  in  short  tons. 


Quantity.       Value. 


T 


South  Africa.o  exports ^  2. 361 

Federated  Malay  States, f  exjwrts I     <■  56, 935 


Tasmania.^  ore. 
Australia: 

New  South  Wales<{»™-,„-^;;; 

Victoria,/  ore 

Western  Australia,^  ore  and  ingots. 

Northern  territory, A  exports, ore . . . 

Queensland , »  ore ." 

Italy  J  ( Province  of  Pisa),  ore 

SlnKkep.t  pig  tin 

Bolivia,  /  ore 

Burma."*  ore 


5.063 

942 

1,068 

89 

1,224 

501 
5,404 

272 

32,932 
106 


1555,46: 


2.051,619 

385.308 

614.6i:D 

29.540 

405.355 

175. 145 

1,665,273 

3,S14 

262, 9M 

•10, 756. 800 

53.604 


oTliird  annual  statement  of  the  trade  and  shipping  of  the  colonies  and  territories  forming  the  South 
African  Customs  Union,  Cape  Town,  1909. 

b  Ivetter  from  V.  M.  O'Connor,  for  Director  of  Geological  Survey  of  Transvaal,  April  19,  1909.  Of  this 
total  the  Transvaal  produced  1,426  tons,  valued  at  $487,706. 

f  Statement  of  F.  J,  B.  Dvkes,  Senior  Warden  of  Minas,  Federated  Malay  States,  quoted  In  Min.  Jour., 
London,  vol.  85,  1901),  p.  324'.    This  tonnage  paid  a  duty  of  $5,334,010. 

d  The Jpropross  of  the  mineral  industry  of  Tasmania  for  the  quarters  ending  June  30  and  December  31, 
1908.    Ilobart,  1<K)8  and  1909. 

*  letter  from  E.  F.  IMttman,  Under  Secretary  for  Mines,  New  South  Wales,  dated  May  3,  1909.  Tin 
ingots  from  Imported  ores  were  also  produced  to  the  amount  of  1,153  tons,  valued  at  $664,13i5. 

/  letter  from  I.  Cohen,  for  Secretary  of  Mines,  dated  April  28,  1909. 

(^Letter  from  A.  Gibb  Maitland,  Government  Geologist,  dated  April  19,  1909. 

*Min.  Jour.,  London,  vol.  84,  1909,  p.  233. 

'  Queensland  Government  Mining  Journal,  vol.  10,  1909,  p.  175. 

i  Letter  from  P.  Zezi,  linsplttore  superiors  capo  del  corpo  reale  delle  miniere,  Rome,  May  15,  1909. 

*  Report  of  the  Singkep  Tin  Company  for  year  ending  June  30,  1908,  translated  and  quoted  in  Min. 
Jour..  Jx)ndon,  vol.  84, 1908,  p.  686. 

i  WInslow,  Alfred  A.,  Daily  Cons,  and  Trade  Repts.,  Washington,  June  11,  1909.  p  2. 
m  Advance  statement  of  mineral  production  of  India  by  the  Director  of  the  Geological  Sunrer  of  India, 
June  10, 1909. 
n  Value  from  Bull.  Internat  Union  Am.  Republics,  July,  1909,  p.  37. 
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IMPORTS. 

hll 


average  of  28.986  cents  per  i>jUi.^    — ^--  -     -  ■  --  r ;:  _r  Vi  .^ 
Maver  in  the  Annual  Slaibucal  Re>:.n  o:  ;ne  V^  ^.^rk  Mttai 
Exknge,  the  veafs  averase  price  was  2':^.4J.    AccoMin?  u.  the 
iSnMetal^  Market  ancT  Dkilr  Iron  and  St^^i  Rep^n.-  it.  was 
09  54  cents  per  pound.    The  agreement  l^riveen  these  ti£:ures  is  as 
close  as  can  be  expected  on  an  article  which  hai  a  fluctuaimg  price, 
and  when  it  is  also  considered  that  the  averase  pnce  for  the  importa- 
tion is  exact  as  far  as  the  mvoice  figures  may  lie  depended  upon,  while 
the  market  figures  are  an  approximation. 

The  imports  of  tin  into  the  United  States  since  \W\  have  been  as 
follows: 

T\n\m^Ttdardtydmi}oT(^n8\mjivin  in  tht  UnUei  SVaUt.  lyjl-l^'^S.  imhort  ton$. 

Year.  Quantify.      Valiu-. 

1901 37.2s(»  S19.n24.T».l 

1902 42.522  2l.2i.3.3:iT 

1903 ^..-ii.T  22.2iw..:'"V» 

l«M 41.472  22  ICit-VO 

1905 44.1S8  2i..:^U)Mr:a 

190fi 50.477  a7.»A7.:iiri 

1907 4l.2:.7  a2.i»74  2«a 

IMS 41.21.7  U-.i.C^J  :.tO 


i 


PMCES  BURING  1908. 

In  1907  prices  readied  44|  cents  per  pound  in  Mav,  and  l\\«t  unt  .-d 
<»nsiderablye8pecv&\\y  during  tiiefest  half  of  the  year,  hut  lut.-r  il.'  v 
dropped  and  became  BomewhtLt  steadier  toward  the  end  of  th.-  v.-... , 
wkch  closed  vrilh  tm  at  2.\  cents  per  pound. 

M^!T'r«^t'^\i^o^if?^^t^ticalReport«f  tlwN-w  V-rU 
32  275cente,Nv-a3to^atd2ei»d^,^l^«8t  pri(-e  durni-  H--   v    -  '  • 

roweSpriccal2645a^tlJ5J^^2?i'S"'''  ''"  •'•'•  ""I::,    i- 
Tear  of  2a.o4  centapeipoundT  lu'^^t??'^,'*^  ?"  «v.- n./'"   "     ,,„ 

^:S  ;-ere  steady ,  a.n.patth'fCKi 

The  TCCOveTy  of  tin  from  g-r^  , 
friction  metals,  htoMB,  etTv'  *"*• 

--^^^^^^J^MBied.    Tlw  « 'A"^  ^ 


:ars.  ain 


i  ^ 


ban 
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plate  is  due  whoUv  to  oxides  formed  from  the  iron  on  which  the  tin  is 
coated.  The  problem  of  recovering  tin  from  old  cans  and  other  used 
tin  plate  is  not  simple.  In  structure  tin  plate  is  made  up  of  a  sheet 
of  iron  or  steel,  bqtn  sides  of  which  are  thinly  coated  witn  tin.  The 
outer  surfaces  are  practically  pure  tin,  but  between  them  and  ihe  iron 
is  a  film  of  an  alloy  of  iron  and  tin,  which  forms  the  cement  that  holds 
the  metals  togetiier.  The  whole  of  the  tin  amounts  to  onty  1.5  to 
8  per  cent  of  the  mass.  In  a  process  which  depends  on  metmng  the 
tin  from  the  tin  plate  only  tihie  outer  film  of  tin,  ahready  partly  oxi- 
dized, can  be  recovered.  The  alloy  films  will  not  yield  to  dnch  a  simple 
Socess.  Chemical  or  electrolytic  processes  are  necessary  to  separate 
e  alloy.  These  are  not  extremely  troublesome  for  clean  material, 
such  as  new  scrap.  By^  far  the  ereatest  loss  of  tin,  however,  is  not 
through  scrap,  but  in  tin  plate  that  has  been  used,  such  as  cans  of 
various  kinds — matter  that  is  necessarily  dirty.  It  can  not  be  put 
into  electrolyte  direct  without  spoiling;  the  electrolyte,  and  in  chemical 
processes  the  chemicals  are  destroyea  and  lost  in  the  dirt.  Owing  to 
these  complicated  conditions  many  processes  have  been  devised  and 
patented  for  treating  tin-plate  wastes,  but  so  far  as  known  the  only 
commercial  operations  on  such  waste  in  this  country  are  confined  to  the 
treatment  of  clean  tin  scrap.  ^  Some  tin  is  also  recovered  by  remelting 
block-tin  pipe  and  other  articles  made  of  tin. 

During  1908,  as  reported  by  33  companies^  the^  quantity  of  tin 
recovered  as  such  was  1,124  tons;  of  tin  contamed  in  alloys,  includ- 
ing babbit,  type  metal,  bronze,  etc.,  it  was  1,666  tons,  a  total  ot 
2,790  tons,  valued  at  SI  ,641, 476.  For  1907  sixteen  companies 
reported  a  saving  of  93  tons  of  tin  as  such  and  of  1,569  tons  con- 
tamed  in  alloys,  the  total  being  valued  at  $914,404,  but  a  fair  com- 
parison of  the  two  years  can  not  be  made  owing  to  incompleteness 
of  the  data  for  1907. 

A  large  but  unknown  recovery  of  tin  from  secondary  sources  was 
also  made  in  Europe  in  1908. 

BIBLIOGRAPHY. 

During  1908  the  following  papers  dealing  with  various  phases  of 
tin  deposits  were  published: 

Anonymous.    Tin  mining  in  the  island  of  Billiton.    A  general  sketch:   G.  Kolf!  & 
Co^  Batavia,  Java,  1908.  pp.  31. 

Treats  of  the  political,  topographic,  geological,  and  (commercial  aspects  of 
Billiton,  Dutch  East  Indies,  and  its  tin-minine  industry.  Treats  in  excellent 
manner  the  methods  of  working  the  deposits  (from  the  commercial  side  rather 
than  the  mechanical)  and  of  handling  the  Chinese  laborers.  Besides  tin,  iron 
is  the  only  commercial  mineral  found  in  quantity.  There  are  small  amounts  of 
tungsten,  gold,  lead,  and  copper. 

Probably  the  most  intimate  and  best  account  of  Billiton  tin-mining  condi- 
tions printed  in  English. 

The  mines  of  Montebras:   Min.  Jour.,  London,  vol.  84.  1908,  p.  3. 

A  very  general  description  of  the  developments,  dressing  plants,  and  tin 
depoBits  at  Montebras  in  central  France.  Antimony,  amblygonite^  and  monte- 
brasite  occur  with  tin  ore,  which  is  said  to  average  2  per  cent  caasiterite. 

Tin  in  Argentina:  Echo  dee  Mines,  Paris,  1907. 

Translation  in  Min.  Jour.,  London,  vol.  83,  1908,  p.  6,  states  that  caasiterile 
is  found  near  Tino|^asta,  Catamarca,  and  that  mining  has  begun  at  Maian,  La 
Rioja.  The  tin  is  in  stookwerks  in  granulite.  Ore  averages  1.8  per  cent  (tin?), 
1.28  meters  thick,  and  is  accompanied  by  a  little  wolframite.  One  hundrea 
miners  are  said  to  be  employed. 

The  tin  deposits  of  Cape  Peninsula:    South  AfricMi  Min.  Eer^  DaoemlMr, 

1908,  2  pp. 
Not  available  to  writer. 
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A.HONYMOU8.  Potoieterarust  tin  fields:  South  African  Min.  Jour.,  May  23, 1908, 1}  pp. 
Not  available  to  writer. 

Cornish  tin  mining:   Eng.  and  Min.  Jour.,  vol.  86,  1908,  p.  181. 

A  discussion  of  the  costs  of  tin  mining  in  Cornwall,  and  reasons  for  loss  at  some 
mines. 

Baldauf,  Martin.  Beiemannische  Beisebriefe  aus  England.  Die  zinnerzgruben 
in  Cornwall  bei  Rearuth  und  Camborne:  Oesterreicn.  Zeitschr.  Berg,  una  Hut- 
tenw.,  vol.  56,  1908,  pp.  17-21. 

Describes  Basset,  Dalcoath,  and  East  Pool  mines,  particularly  the  dressing 
plants. 

Balfour,  John  Fordycjb.  Appendix  I  to  ''British  Malaya  with  more  especial 
reference  to  the  Federated  Malay  States,"  by  Wm.  Hood  Treacher.  Jour. 
Soc.  Arts,  vol.  55,  pp.  505-507. 

Treats  of  the  general  features  of  the  Malay  Peninsula,  its  geology,  and  the 
tin  dej)06it8.  Covers  briefly  lode  mining,  impregnation  deposits,  and  alluvial 
deposits. 

Collier,  Arthur  J.  Tin  ore  at  Spokane,  Wash.:  Bull.  U.  S.  Geol.  Survey  No.  340, 
1908,  pp.  295-305. 

Cassiterite  occurs  in  an  elevation  known  as  Silver  Hill  near  Spokane.  Cassit^ 
crite  is  in  pegmatite  accompanied  by  sillimanite,  andalusite,  and  tourmaline. 
Wolframite  and  scheelite  occur  in  granite  in  the  same  hill. 

Condor,  Hartwell.  The  occurrence  of  stannite  in  Australasia:  Australian  Min. 
Standard,  vol.  40,  1908,  p.  577. 

Gives  a  description  of  stannite  and  mentions  localities  in  which  it  has  been 
found;  states  that  it  occurs  in  considerable  quantity  in  the  Conrad  mines. 
New  South  Wales,  and  in  the  Oonah  mine  (Zeehan)  and  at  Heemskirk,  Tas- 
mania. In  the  Conrad  mine  stannite  occurs  in  a  quartz  vein  cutting  granite, 
and  is  accompanied  by  argentiferous  galena,  zinc  blende,  chalcopyrite,  and 
aresnical  p>yrites.  Cassiterite  occurs  in  the  c;ranite,  but  rarely  if  ever  in  the 
vein.  At  Oonah  stannite  occurs  with  bismutninite,  wolframite,  galena,  pvrite, 
and  zinc  blende  in  a  vein  between  quartzite  and  graphitic  schist  and  closely 
connected  with  ^lena  deposits.  The  stannite  at  both  places  is  argentiferous. 
Discusses  difficulties  of  treatment. 

"CoRNUBiAN."  Lode  mining  in  the  Malay  States:  Min.  Jour.,  London,  vol.  84, 
1908,  p.  622. 

Letter  in  which  a  correspondent  states  that  the  lode  mines  of  Pahang  are 
among  the  big  tin  mines  of  tne  world,  and  gives  figures  to  support  his  statement. 

DuNSTAN,  B.  Stanhills  tin  fields.  Queensland  Govt.  Min.  Jour.,  vol.  9, 1908,  pp.  285- 
288;  1  map  and  3  plates.  Also  issued  as  Queensland  Geol.  Survey  Pub.  No.  211. 
Discusses  geology,  mines,  alluvial  deposits,  and  prospects  of  the  Stanhills 
district,  Queenskmd.  Cassiterite  occurs  in  altered  granite  or  in  close  connec- 
tion with  granite  with  much  chlorite.  Galena,  zinc  blende,  chalcopyrite,  and 
graphite  occur  with  the  tin.  Alluvial  deposits  occur  in  the  neighborhood, 
aroimd  the  head  of  Tenmile  Creek. 

EIdlinger,  W.  Einige  Bemerkun^n  (iber  die  Zinnerzlagerstatten  des  Herberton 
districts  in  Queensland.  Zeitschr.  prakt.  Geologie,  Berlin,  vol.  16,  1908,  pp. 
275-279  and  340-343.  I.  Die  primaren  Lagerstatten,  pp.  275-279.  A  descrip- 
tion of  the  lode  occurrences.  11.  Die  Zinnseifen,  pp.  340-843.  Description 
of  eluvial,  alluvial,  and  fossil  ("deep  leads")  placers. 

Farrbll,  John  R.  Tin  and  copper  deposits  of  Katanga:  Eng.  and  Min.  Jour.,  vol. 
85,  April  11,  1908,  pp.  747-753. 

Treats  the  tin  oi  the  country  in  several  paragraphs.  Pieces  of  stream  tin 
weigh  as  much  as  156  pounds.  Quartz  and  tourmaline  in  the  gravels;  quartz 
veins  carrying  cassiterite  are  supposed  to  be  the  origin  of  the  stream  tin.  Eight 
and  one-half  tons  of  tin  were  smelted. 

Good,  T.    The  world's  tin  supply:   Cassier's  Magazine,  vol.  34,  1908,  pp.  483-487. 
Wrong  and  insufficient  data  lead  to  the  conclusion  that  there  Is  no  danger  of 
the  world's  tin  supply  giving  out  in  the  near  future. 

Griffiths,  Harrt  D.  Tin  mining  in  Cape  Colon v:  Paper  read  before  the  Chem.  and 
Metallur.  Soc.  of  South  Africa;  abstract  in  Min.  Jour.,  London,  vol.  83, 1908,  pp. 
119-120. 

Cassiterite  occurs  with  quartz  veins  in  coarsely  cr3rBtalline  granite.  Highly 
micaceous  greisen  lies  along  the  veins,  and  the  granite  shows  gneissoid  structure 
near  them.  Cassiterite  in  the  quartz  veins  is  brownish  or  black,  in  laige  masses 
or  in  stringers  along  the  foot  wall  and  joints.  Fine  grains  of  brown  cassiterite 
occur  in  we  greisen.  Wolframite  occurs  in  the  quartz  where  cassiterite  li 
lacking.  Stream  tin,  formed  from  the  veins,  occurs  in  quarts  fragments  ir  ^ 
bed  4  to  10  feet  thick  overlain  by  as  much  as  30  feet  or  detritus.  hmoA 
methods  of  working  and  washing. 
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Johnson,  J.  P.  The  tin,  molybdenum,  and  lead  occurrences  near  Potgieteranist: 
Trans.  Geol.  Soc.  South  Africa,  Johannesburg,  vol.  10,  1908,  pp.  115-119. 
Reprint  Min.  JoUr.,  London,  vol.  83,  p.  473. 

Between  the  Blagalakwin  and  Sterk  rivers  in  Groenfontein,  Roodepoort, 
and  Sterkwater,  South  Africa,  coarsely  cr3rstalline  cassiterite  occurs  in  a  quarts 
vein  carrying  fluorite  and  a  green  micaceous  mineral;  finer-grained  cassiterite 
occurs  in  the  granite  on  each  side  for  a  width  of  120  feet.  East  of  this  cassiter- 
ite occurs  as  an  impr^nation  in  cylindrical  pipes  in  granite  with  molybdenite, 
pyrite,  chalcopyrite,  arsenopyrite,  and  galena.  Some  cassiterite  occurs  in 
molybdenite  deposits  which  carry  much  tourmaline  and  a  little  sphalerite. 

Knopf,  Adolph.  Geology  of  the  Seward  Peninsula  tin  deposits,  Alasloi:  Bull.  U.  8. 
Geol.  Survey  No.  358,  1908,  pp.  71,  9  plates  (including  map  of  western  end 
of  Seward  Peninsula),  and  7  ngures. 

Describes  the  geology  and  mmeralogy  of  the  tin  deposits  of  Seward  Peninsula; 
mining  operations  ana  development;  and  two  new  tm-boron  minerals,  hulseite 
and  p^eite. 

Etnaston,  K.  Report  on  a  preliminary  examination  of  the  cassiterite  deposits  of 
Zaaiplaats,  and  some  of  the  neighborin£[  farms  of  the  Waterbeig  district:  Trans- 
vaal Mines  Dept.,  Rept.  Geol.  Survey  for  1907.  Pretoria,  1908,  pp.  91-102,  figs. 
5-7.    Reprinted  in  South  African  Mm.  Jour.,  November  21, 1908. 

The  cassiterite  occurs  in  the  red  (Bush veld)  granite  in  pipes  and  shoots. 
The  former  are  cylindrical  bodies  of  altered  gramte  impregnated  with  ore  and 
sometimes  surrounded  with  a  selvage  of  toumudine,  fluorspar,  copper  and  arsen- 
ical pyrites,  specularite,  blende,  galena,  stibnite,  wolframite,  ana  molybdenite. 

Lbwis,  James  B.  Tin  mining  in  Tasmania:  Eng.  and  Min.  Jour.,  vol.  85,  1908,  pp. 
485-489;  3  plates  and  1  map. 

Commercial  conditions  at  the  Moimt  Bischoff,  Heemskirk,  Brookstead, 
Avoca,  Briseis,  and  Pioneer  mines  are  described.  Gives  a  few  notes  upon 
dredging  for  tin  in  Tasmania,  and  refers  to  tin-mining  operations  in  the  GUd- 
stone  district. 

MacAlister,  Donald  A.  Geological  aspect  of  the  lodes  of  Cornwall:  Econ.  Geology, 
vol.  3,  1908,  pp  363-380;  1  geological  map. 

Treats  hi8tor>  of  mining  in  Cornwall;  total  yield  of  tin  and  copper;  general 
geology;  lodes;  relations  of  the  ores  of  tin  and  copper  to  the  granite;  nature  of 
the  vein  fillings;  pneumatolytic  alteration  and  metasomatism;  genesis  of  the 
ores;  silver-lead  veins;  iron  deposits;  allu\4al  deposits  of  tin. 

Merensky,  Hans.  The  rocks  belonging  to  the  area  of  the  Bushveld  granite  com- 
plex, in  which  tin  may  be  expected,  with  descriptions  of  the  deposits  actuallv 
found  (read  March  16,  1908):  Trans.  Geol.  Soc.  South  Africa,  vol.  II,  1908.  pp. 
25-42. 

Discusses  the  general  theory  of  tin  deposition,  the  rocks  surrounding  the  South 
African  deposits,  and  their  relative  ages.  Takes  up  the  tin  deposits  and  dis- 
cusses them  and  their  accessory  minerals,  and  also  other  veins  which  seem  to 
to  bear  a  close  relation  to  the  tin  veins.  Treats  the  Rooiberg,  Warmbad,  N yb- 
troom,  and  Potgietersrust  districts.  Holds  theory  that  tin  ore  was  deposited 
largely  from  thermal  solutions. 

Montis,  E.  de.     Mining  in  Honduras:  Mexican  Min.  Jour.,  vol.  7,  1908,  p.  24. 

Makes  bare  statement  that,  among  other  metals,  tin  is  found  in  Honduras. 

Pemberthy,  John.    Tin  mining  in  Bolivia:  Am.  Min.  Rev.,  vol.  24,  November  7, 190S, 
p.  1,  1  pi.    Abstract  of  paper  read  before  Royal  Cornwall  Polytech.  Soc. 
Briefly  describes  the  tin  mines  and  mining  conditions  existing  in  Bolivia. 

PiLz,  R.  Die  Erzlagerstiitten  von  Cartagena  in  Spanien:  Zeitschr,  prakt.  Geologie, 
vol.  16,  1908,  pp.  177-190,  figs.  31-37. 

A  study  of  tne  geology,  the  occurrence,  and  the  mining  of  le^d,  zinc,  copper, 
iron,  and  tin  in  Cartagena. 

Preumont,  G.  The  Bolivian  tin  mining  industry  and  railways:  Min.  Jour.,  London, 
vol.  83,  1908,  pp.  5,  6,  65,  66. 

Bolivian  tin  deposits  are  discussed  with  regard  to  the  effect  that  the  building 
of  several  proposed  railroads  will  have  on  their  exploitation. 

.     Northern  tin  fields  of  Bolivia:  Min.  Jour.,  London,  vol.  83,  1908,  pp    160, 

249,  314. 

Describes  the  topography  and  natural  characteristics  of  the  northern  tin  fields 
of  Bolivia;  commercial  and  labor  conditions.  Tells  little  of  the  geology.  Gives 
details  of  individual  mines. 
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Bbcknagbl,  R.  On  some  mineral  deposits  in  the  Rooibeig  district:  Trans.  Geol. 
Soc.  South  Africa,  Johannesbmg,  1909,  pp.  83-106,  pis.  6-16.  Read  July  20, 
1908. 

Describee  the  geology  of  the  country  in  the  neighborhood  of  Rooiberg,  40 
niiles  west  of  Warmbaths.  Tin  occurs  in  granite,  in  irr^;ular  pockets,  as  veins 
in  sediments,  and  as  replacement  deposits  in  quartzite.  In  one  group  of 
replacement  deposits  cassiterite  occurs  with  cobaltite,  scheelite,  cupro-scheelite, 
wolframite,  una  tourmaline.  Nickel  deposits  are  possibly  connected  with  the 
tin  deposits.  The  tin  deposits  were  worked  long  ago,  as  snown  by  old  pits,  slag 
dumps,  etc.,  but  by  whom  is  unknown. 

RoMAl^A,  E.  A.  L.  DB.  Una  inspecci6n  de  los  yacimientos  de  estafio  de  Bolivia  y  una 
exploraci6n  por  el  mismo  metal  en  el  Peru:  Bol.  Cuerpo  de  Ingenieros  de  minas 
del  Perti,  No.  57,  1908,  99  pp.,  26  pis.,  2  maps.  Abstract  Min.  Jour.,  London, 
vol.  84, 1908,  pp.  37-38;  91-92. 

Description  of  the  distribution,  geology,  and  mineralogy  of  the  Bolivian  tin 
deposits  and  methods  of  working  them;  also  a  review  of  tne  known  tin  deposits 
in  Peru. 

RuxBOLD,  W.  R.  The  South  African  tin  deposits:  Bull.  22,  Am.  Inst.  Min.  Eng., 
1908,  pp.  601-607,  5  figs. 

Describes  the  Gape  Town  (Euils  River),  Bushveld,  and  Swaziland  (Oshoek 
and  Forbes  Reef)  tm  deposits  as  they  appeared  in  1904.  At  EulLb  River  crys- 
tallized pinkish-giav  cassiterite  occurs  with  wolframite  in  a  5-foot  quartz  vein 
cutting  granite.  Placers  have  been  formed  from  the  vein.  At  Bushveld 
cassiterite  occurs  with  quartz  in  decomposed  granite.  The  Oshoek  deposits 
are  stanniferous  hornblende  pegmatites^  and  placers  derived  from  them;  carry 
garnet,  monazite,  euxenite,  and  seschymte,  with  large  isolated  crystals  of  cassit- 
erite. In  the  Forbes  Reef  deposits  cassiterite  occurs  in  an  aplite  dike  and  in 
thin  veins  cutting  schists  which  carry  cinnabar,  gold,  scheelite,  bismuth, 
monazite,  euxenite,  seschynite,  copper  and  iron  -pynteo,  p3nThotite,  margarite, 
and  tourmaline.  Crystals  from  the  vein,  when  scratdied,  sometimes  fly  to 
pieces  like  Rupert's  drops.  The  description  shows  a  marked  resemblance 
between  some  of  the  Soutn  African  deposits  and  some  of  those  near  Hill  Citv, 
S.  Dak.  ^' 

Swinburne,  — .  Government  tin  prospecting  in  Transvaal:  Transvaal  Govt.  Ga- 
zette, November  29,  1908:  Reprinted  in  part  in  Min.  Jour.,  London,  vol.  83, 
1908,  p.  7. 

States  that  cassiterite  occurs  in  fine  grains  in  chimneys  in  red  granite;  in 
large  crystals  in  pegmatite:  and  in  alluvial  deposits  derived  from  the  others. 
Their  extent  is  unknown. 

Voir,  F.  W.  Uebersicht  Qber  die  nutzbaren  Lagerst&tten  StLdafrikas:  Zeitschr. 
prakt.  Geologie,  vol.  16,  1908,  pp.  191-216. 

A  geologic  study  of  the  economically  valuable  mineral  deposits  of  South 
Africa,  including  gold,  diamonds,  copper,  graphite,  tin,  monazite,  iron  ores, 
magnesite,  asbestos,  etc. 

WooDWABD,  Harrt  P.  Greeubushes  tin  field  (with  special  reference  to  the  deep 
leads):  Bull.  32,  Western  Australia  Geol.  Survey,  Perth,  1908,  pp.  1-75,  3  maps 
and  3  plates. 

A  general  description  of  the  district  and  its  mineralogy,  with  detai)  ad  descrip- 
tions of  claims. 


PLATINUM. 


By  David  T.  Day. 


PRODUCTION, 

The  conditions  of  platinum  production  in  the  United  States,  where 
the  metal  is  obtained  as  a  bv-product  in  placer  gold  mining,  have 
not  changed  significantly  in  the  last  twelve  montlS,  although  in  one 
or  two  large  mmes  in  California  apparatus  modeled  after  tnat  used 
in  the  investigations  of  black  sands  at  the  Portland  Exposition  in 
1905  has  been  installed  for  greater  economy  in  saving  the  platinum. 
The  production  in  1908  increased  over  that  of  1907  from  357  ounces 
to  750  ounces.  The  total  value  was  not  proportionately  as  great, 
inasmuch  as  the  price  for  ingot  platinum  declmed  from  $25,  at  the 
close  of  1907,  to  $18.20  in  August,  1908,  when  a  rise  began,  bringing 
the  price  to  $24.50  in  November,  with  a  slight  decline  at  the  end  of 
the  year.  Tlie  decline  in  price  during  the  year  may  be  attributed 
chiefly  to  stagnation  in  the  manufacture  of  sulphuric  acid  and  in 
other  industries  in  which  platinum  is  used. 

Production  of  crude  platinum  in  the  United  States,  1880-1900,  and  of  refined  platinum 
from  domestic  ores  in  1901-1908,  in  troy  ounces. 


Year. 

Quantity. 

Value.a 

Year. 

Quantity. 

Value.a 

1880 

100 
100 
200 
200 
150 
250 
50 
448 
500 
500 
600 
100 
80 
75 
100 

$400 

400 

600 

600 

4S0 

187 

100 

1,838 

2,000 

2,000 

2,600 

500 

650 

617 

600 

1895 

150 
163 
150 
225 
300 
400 

1,408 

94 

110 

200 

318 

1,439 
357 
750 

$900 

1881 

1896 

944 

1882 

1897 

900 

1883 

1898 

3,376 

1,800 

2,600 

27,626 

1,874 

2,080 

4,160 

6,320 

45,189 

10,589 

14,250 

1884 

1899 

1885 

1900 

1886 

1901 

1887 

1902. 

1888 

1903 

1889 

1904 

1890 

1905 

1891 

1906 

1892 

1907 

1893 

1906 

1894 

•The  chief  variations  In  price  up  to  1901  have  been  due  to  the  quality  of  the  crude  product, 
the  average  price  for  the  refined  metal  has  been  given. 


Since  1901 
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^                                                 IMPORTS,                            ^^^^^^^H 

*  The  imports  of  platinum  from  other  countries,   chiefly  Russia, 
declined  in  1907  and  in  1908  both  as  to  quantity  and  value,  as  shown 
in  the  table  given  below: 

^^^^H 

PlattDum  <ire  or  crade 

tanmaQufftctureii 
prcHluots,  lagwts»  bAtE^ 
9h«tSi  aad  wifie- 

tured  f^rod- 

MctSt  tnclud- 

iiif  vases, 

revamp,  He. 

TfftaL 

^^B 

Qtuntit^. 

Vahia. 

Vatae. 

VahM. 

l»2,..,,,..*_-„„^ „„, 1-,.. 

T,734 

IM3          **     -  >**  .  .............            .***  .*  ** 

IQOi ....,-,.„-„.,,..,-. 

ism, — „- ,—.,.. .„ 

7^826 
11. 4M 

Utm,7M 

17*,  ®1 

IflM-.— ,.,. _ 

The  following  taUe  ghreB  the  prioes  of  isgok  phtimim  per  tnqp 
ounce  at  New  York,  by  numths,  lor  the  cmtendar  jpe«m  1900,  iwfi 
and  1908: 


Prices  of  ingot  phoinum  per  troy  otinee  on  (fte  New  York  nuviei  m  /MS,  /MT,  omf  IMH; 


1Q06. 


January $20. 50 

February 25. 00 

March 25. 00 

April 25. 00 

May 25.00 

June 26. 00 


July $26.00 

August 20.00 

September 3S.  00 

October 33.00 

November 38. 00 

December 38. 00 


IQOr. 


January  1 $38. 00 

February  20 37. 00 

March  20 36. 00 

April  1 34. 00 

April  10 32. 00 

Mav  10 31. 00 

May  20 28. 00 

May  25 26. 00 


July  26 $27.00 

August  1 27.50 

August  15 28.00 

September  20 27. 00 

October  20 -20.50 

December  1 20.00 

December  15 25. 50 

December  31 25.00 


IOCS. 


January $22. 30 

February 22. 10 

March 21. 80 

April 21.  75 

May 21. 35 

June 19. 85 


July $19.00 

August 18. 20 

September 18.00 

October 2L 15 

November 24. 50 

December 24.10 
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NOTES  ON  THE  PLATINUM  INDUSTRY. 

UNITED  STATES. 

All  of  the  j)latinum  produced  in  the  United  States  is  recovered 
from  placer  mines  in  Oregon  and  California,  which  also  produce  gold. 
The  bulk  of  the  production  of  California  comes  from  the  dredges  at 
Oroville^  in  Butte  County,  but  small  quantities  are  also  recovered 
from  Humboldt,  Siskiyou,  Trinity,  Del  Norte,  Sacramento,  and 
Calaveras  counties.  In  Oregon  small  quantities  are  obtained  from 
Coos,  Curry,  and  Josephine  counties.  The  platinum  is  usually 
panned  from  the  black  sand,  but  a  small  quantity  is  entangled  with 
the  amalgamated  gold  and  is  finally  recovered  in  the  refining  opera- 
tions at  tne  mints.  In  1908,  1,214  ounces  of  platinum  were  recovered 
at  the  mints,  but  only  a  small  portion  of  this  is  derived  from  the  placer 
gold,  the  bulk  being  obtained  from  scraps  of  various  kinds,  prin- 
cipally from  dental  work,  which  are  sold  to  the  mint. 

Tlie  total  production  credited  to  California  is  706  fine  ounces, 
valued  at  $13,414;  Oregon  is  credited  with  44  fine  ounces,  valued 
at  $836. 

There  was  no  production  from  the  copper  ores  of  Wyoming,  which 
in  places  contain  platinum.  A  new  mstrict  in  whicn  platmum  is 
reported  to  occur  in  primary  ores,  associated  with  copper  and  nickel, 
was  discovered  some  years  ago  in  southern  Nevada.  Howland 
Bancroft,  of  the  United  States  Geological  Survey,  visited  this  region 
in  1909  and  has  furnished  the  following  r6sum6  of  its  geologic  features: 

PLATINUM  IN   SOUTHEASTERN   NEVADA. 

The  district  is  located  in  Clark  County,  Nev.,  16  miles  from  Bunkerville,  at  an  ele- 
vation of  4,175  feet  above  sea  level,  about  45  miles  by  wagon  road  east  of  Moapa  station 
on  the  Salt  Lake  route. 

The  country  traversed  on  the  way  to  the  prospects  is  principally  desert  waste. 
About  4  miles  west  from  the  Key  West  propertv  a  capping  of  Paleozoic  (?)  limestone 
becomes  quite  prominent.  This  overlies  the  older  gneiss  and  is  separated  from  it  by 
a  limestone  conglomerate  which  seems  to  occupy  tne  imeven  surface  of  the  gneiss. 
The  limestone  is  continuous  up  to  within  2  miles  of  the  properties  examined,  where 
it  has  been  entirely  eroded.  Two  miles  west  of  the  prospects  the  limestone  can  again 
be  seen.  The  Key  West  mine  has  shipped  one  carload  of  ore.  No  shipment  has 
been  made  from  the  Great  Eastern. 

On  the  Key  West  there  is  in  all  a  little  over  3,000  feet  of  development  work.  This 
includes  2  shafts,  the  main  one  being  down  312  feet,  3  levels,  winzes,  and  drifts.  As 
the  lower  levels  were  imder  water,  information  upon  the  workings  below  the  120-foot 
level  was  given  by  S.  W.  Darling,  superintendent  of  the  Key  West. 

The  Great  Eastern  has  been  developed  by  crosscuts  only  on  2  levels.  In  all  there 
is  some  600  feet  of  work  done  on  the  prospect. 

The  geology  in  the  immediate  vicinity  of  the  prospects  consists  of  coarse-grained 
gneisses,  apparently  of  granitic  origin,  showing  distinct  gneissic  structure.  The 
prevalent  direction  of  schistosity  seems  to  be  northeast  with  a  very  steep  dip  to  the 
northwest.  These  rocks  stand  almost  vertically  and,  with  the  accompanying  jointing 
parsJlel  to  the  bearing  planes,  form  in  places  prominent  ridges.  Alon^  these  ridges 
can  be  seen  distinctly  the  successive  intrusions  of  various  basic  rocks  with  aplite  and 
pegmatite,  all  of  which  are  common  to  the  region.  The  two  latter  intrusives  are  evi- 
dently liU;er  than  the  metamorphism  of  the  re^on.  The  ore  body  is  simply  a  very 
basic  intrusive  in  the  gneisses  and  differs  mamly  from  the  numerous  dark-colored 
dikes  foimd  throughout  the  area  in  its  large  content  of  augite  and  olivine.  The  rock 
in  which  the  values  occur  is  a  peridotite.  The  writer  was  informed  that  values  are 
also  obtained  from  a  rock  which  appears  to  be  a  typical  homblendite  or  a  very  hom- 
blendic  phase  of  diorite.  Assays  will  be  made  of  the  various  rocks,  and  the  results 
will  be  published  later.    In  places  the  dikes  evince  the  results  of  intense  movement 
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•lid  kid  <m0  to  bdk^  tint  tha  oMtdBe  dflo^^ 

tcRted  dnzixig  metunorplikm.   The  only  metiiUic  mfnenk  yrUkHe  in  tlis  m 

dJlras  aie  the  Tuioos  Boqdiides  of  Iran  aad  c<»^ 

Tlieofe  bodies  proper  oocmr  in  peridotitedufiatiliidiaieez^^      

placegontheigy  namtheQiwEttrtcmTm  to  the  Kay  WeiLn  lilrtif »  d 

aboatlmile.    The  extent  of  oatcnm  upon  the  soinoe  was  genonllyl^ 
end  varied  in  width  from  10 16  00  iiet.    It  is  protabie  thiS  tiieoe  will  be  tailed  l| 
Tuioiui  places  both  latenUy  and  vertlcaay,  as  indicated  by  the  taR  in  tt^  I^f 
West_pioperty  and  by  the  ai^daoementft  ssen  in  the  country  lock  in  tiie  wiB%. 
Tbe  Key  west  and  the  Gnat  Eastern  aie  both  located  on  dmilar  dikes. 

Both  properties  appear  to  be  more  valuable  for  their  nickel  or  copper  cootsnt  thft 
they  are  for  their  platinum.    A  series  of  assays  of  Koy  West  ore  maos  ^  H.  X.  Wool 
of  IWTor.  itf  1900  diows  an  aveiam  of  3.0  per  cent  copper|2.02  per  cent  nida^ 
oonce^oldy  and  a  tiace  of  silver  for  the  sulphide  area,    whether  Kr.  Wood  ' 
for  platinum  or  not  is  uncertain, 
of  platinum.    Mr.  Trent,  of  F 
some  assays  made  at  Stanford 
cent  copper,  1.3  per  cent  nickel,  and  0.05  ounce  i 

AsHtys  from  the  Great  Eastern  are  stated  to  slow  U  psr  esnt  oop|Mr^  0>  psr 
nickel,  0.25  ounce  platinum. 

If  these  properties  were  near  a  mihMd.  or  if  the  ore  could  be  treated  on  the  gnNDidi 
it  is  quite  probable  that  they  wouM  be  able  to  produce  bullion.  Under  present  coa* 
ditioDs,  however,  workinff  ezpensee  would  be  very  bi^  Tlie  Key  Weat  propei^r 
has  not  been  worked  for  ox  yean. 

RUSSIA. 

The  most  reliable  figures  obtainable  for  the  production  of  platinum   \ 
in  Russia  are  given  in  the  following  table: 

Production  of  pUUinum  in  the  Ural  MounHttm  in  He  hut  fim  fton^  is^  tnff§  waum^ 

18M 208,260 

1896 200,  OeO 

1898 203,100 

1900 212,500 

1903 226,000 


W04 190,1 

1905 200.4 

1906 210,3lS 

1907 142,67iP 

1908 ol38,00C* 


A  valuable  report  has  recently  been  published  by  Dr.  W,  Geibel^ 
on  the  conditions  of  mining  in  Russia,  including  a  criticism  of  the^ 
statistics  of  production  ana  a  statement  of  the  eeneral  conditional 
under  which  platinum  is  sold.  An  extended  abstract  from  this^ 
report  is  given  below: 

DEPOSITS. 

The  oldest  deposit  of  platinum  is  situated  in  the  district  of  Nischne  Taffilsk,  below 
58^  north  latitude,  about  100  kilometers  north  of  Yekaterinburg,  the  chief  mining 
city  of  the  Urals.  The  center  of  this  district  is  Solowieffbeig,  the  only  place  when 
platinum  was  found  in  place.  The  alluvial  deposits  of  four  streams,  which  have 
their  source  on  its  slopes,  contain  platinum;  the  total  length  of  the  platinum-bearing 
river  beds  amounts  to  106  kilometers.  Three  of  the  streams  flow  towuxl  the  European 
slope,  one  to  the  Asiatic. 

Tagilsk  was  for  a  long  time  the  principal  place  of  production,  and  up  to  the  year 
1891  produced  77  per  cent  of  the  total  output  of  platinum.  Since  1825  about  100 
tons  of  platinum  have  been  gotten  out  there.  The  beds  are  now  pretty  well  exhausted 
and  are  surpassed  in  production  bv  the  northern  districts;  in  late  years  they  have  not 
vieldcd  more  than  one-fourth  of  the  total  production.  The  old  tailings  are  now 
largely  reworked.  The  platinum  beds  of  the  district  are  for  the  most  part  owned  by 
Pnnce  Demidoff . 

About  120  kilometers  north  of  Nischne  Tagilsk,  on  the  Asiatic  slope  of  the  mountain 
range,  lie,  near  together,  the  districts  of  Bissersk  and  Goroblagodat.  Two  rather 
large  rivers,  the  Iss  and  the  Wija,  with  numerous  tributaries,  contain  platinum;  at 

a  Estimated. 

6  "  putln:"  Private  report  by  Dr.  W.  Oelbel,  Uaiuui,  Germany. 
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tfiiir  touice  lie  three  rock  maaaoH  consisting  of  peridotite.  The  Ibs  and  the  Wija 
«ipty  into  the  Tura,  which  for  a  little  distance  from  the  mouth  of  these  tributaries 
also  contains  platinum.  The  total  length  of  the  alluvial  beds  worth  washing  is  130 
kiknneten.    At  present  those  two  districts  are  the  principal  producers  of  platinum, 

!  their  production  amounting  to  about  70  per  cent  of  the  tf^tal  output;  but.  in  the 
I  opinion  of  the  experts,  with  the  present  intensive  exploitation — on  the  Iss  there  are 
I  It  work  about  60  washeries,  on  the  Wija  100 — their  wealth  will  be  exhausted  in  about 
\  ^  ten  years.  The  most  important  beds  in  the  district  of  Bissersk  belong  to  Count 
*  j  Schuwaloff;  those  in  the  district  of  Goroblagodat  to  a  French  stock  company,  the 
1 1  Oompagnie  Industrielle  du  Platine. 

4  ;     The  more  northerly  beds,  situated  in  the  district  of  Bof^lowsk,  below  60°  north 

;  !  latitude,  are  in  process  of  development.    The  two  old  regions  lie  in  the  vicinity  of 

,     the  Ural  railway,  but  Bocoslowsk  is  situated  nearly  200  kilometers  from  it  and  'was 

i  not  opened  to  trade  until  1906  b}r  the  building  of  a  branch  n)ad.    The  production 

.  ol this  district  so  far  is  small;  thereishope,  however,  that  it  will  increase  substantially. 

\    The  northerly  limit  of  platinum  is  not  marked  by  this  district.    Its  presence  has 

!  been  proved  as  far  north  as  62®  north  latitude.    From  there  on  to  the  ArcticOcean 

.  itretcnes  an  unexplored,  uninhabitated  region  for  a  distance  of  600  kilometers.    We 

know  that  the  chain  ot  eruptive  rock  stretches  to  the  sea.    Wlicn  the  inevitable 

.  exhaustion  of  the  old  beds  taxes  place,  the  industry  may  be  transferred  to  this  region. 

Of  course  the  cost  of  production  will  rise  markedly. 

METHODS   OP   EXTRACTION. 

Platinum  is  obtained  almost  exclusively  by  placer  methods.  The  overburden  is 
taken  off,  and  the  platinum-bearing  material  in  rained  uiul  curried  to  the  washer  on 
barrows.  As  running  water  is  the  principal  requisite,  the  ore  can  be  dressed  only 
during  the  few  summer  months. 

The  separation  of  the  platinum  \a  more  or  less  perfect,  according  to  the  kind  of 

ipparatus  used.    The  simplest  washing  appliance  is  a  hemispherical  pun  holdinff 

•iKHit  5  kilograms,  in  which,  with  the  help  of  the  niiiiiin^  water,  a  small  <iuantity  oi 

the  material  is  washed  by  hand  until  only  the  heaviest  particles  -glitterini;  |:;rains  of 

platinum  together  with  chromite  and  nuigiietic  iron— remain  at  the  iuiitom.    This 

:  pin  is  used  principally  for  sampling.    It  is,  however,  usihI  for  the  rcai  extraction  of 

the  platinum  in  the  unfortunati^ly  still  very  prevalent  so-called  **Htarateli"  work. 

For  tne  owner  who  can  n<it  or  will  not  invest  capital  in  machinery,  the  m!»st  convtMiient 

method  of  getting  his  tn^asurc  is  to  give  permission  t^)  the  little  groups  of  workmen 

;  roaming  about — the  starateli — to  work  his  property  at  their  own  exp4>iise;  he  then  buys 

'  from  them  the  platinum  obtained  at  a  stipulated  low  price.    This  method  causes  great 

(  wastefulness  in  mining.    The  laborers  work  only  the  very  riche^t  deixwit."*,  and  these 

Bost  imperiectly,  with  their  primitive  implements.    They  ^n\  e  up  only  apart  of  the 

platinum  obtained,  for  traveling  agents  pay  a  somewhat  hiuMier  price.    Tiie  owners 

know  this  very  well,  but  they  can  not  prevent  it;  for  any  Hy.»i!em  ot  super\'ision  would 

cost  money,  and  so  they  content  themselves  with  the  profit  that  they  can  get  without 

•  trouble. 

The  commonest  apparatus  for  extraction  on  a  larure  ncale  is  the  washer.  It  con.4i.its 
of  a  common  w<KKlen  sluice  as  Hat  as  pot«tible  and  about  8  to  13  meters  long,  the  bottom 
of  which  is  suppled  with  numerous  <riagoiial  rittles,  with  a  rcnervoir  above  and  another 
below  them.  The  platinum-bearing  material  is  hIiovcUkI  into  the  upper  reservoir, 
stirred  up  by  a|)owerfulHtr<»am  of  water,  and  forct^d  into  the  sluice,  when»  the  particles 
of  metal  settle  in  fnmt  of  the  riffles.  In  the  lower  settling  basin  the  remaining  plati- 
num collects. 

The  sluice  is  operated  for  a  perio<l  of  twelve  hours,  then  a  clean-up  is  made  from  .*'luice 
and  basin  and  concentrate<r  on  another  smaller  washer.  The  gold  is  extracte<l  by 
amalgamation.  By  the  bi^st  nietln  kIs  about  one  ij:rani  of  the  prin-ious  metal  is  recovered 
from  a  ton  of  sand,  and  we  may  Kifrly  a.s^iime  that  about  10  per  cent  of  the  platinum 
content  is  lost.  At  least  as  mu(  h  mofeir^  stolen.  The  workmen  are  extremely  skillful 
in  stealing,  even  under  strict  surveillance. 

The  methods  described  are  followed  when  the  platinum  de]»)sit  i-^  in  an  old  river 

bed  or  on  the  banks  of  a  river.    The  pre^ent  IxhIs  of  these  rivers  al-n  iL-^ually  contain 

-  platinum,  and  to  obtain  this  platinum  oth(>r  pr<K*e.sseH  must  be  ummI.     I'p  to  a  .^hort 

time  ago  the  only  one  in  use  was  the  "freeze  out."    This  mt>th(Ki  consists  in  sinking  a 

■;  ihaft  in  the  frozen  river  bed  and  extracting  tlie  material  that  is  wurth  washint?. 

Not  until  1900  was  the  present  meth(Kluf  extract  i<>n  intrixluceil  -thefl'iatingdredce. 

.'  This  requires  a  lareer  busine.ss  capital,  but  admits  uf  far  (flicker  oueratiun.    The 

.  dredge,  or  "draga.     is  run  by  steam  power  and  ran  a<'comnlish  with  a  force  of  30 

workmen  as  much  as  600  men  can  accomplish  with  washers.     Its  uee  is  not  now  limited 
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to  the  river  bed  only,  but  as  the  river  banks  are  usually  marahy  for  some  distance 
back,  the  dredge,  which  makes  its  own  basin,  can  penetrate  isn  into  the  bank.    The 


drawbacks  to  (fredge  work  are,  first,  the  very  high  cost— a  dredge  costs  about  100,000 
rubles  (about  $52,000) — and,  secondly,  the  impossibility  of  raising  all  the  platinum- 
bearing  stratum  from  the  river  bed.  The  platinum-bearing  material  lymg  in  the 
depressions  of  the  bed  rock  is  mostly  lost  in  this  process,  though  it  can  be  gotten  out  by 
hand  work. 

STATISTICS  OP  PRICES  AND  PRODUCTION. 

The  first  purchaser  of  the  ore  was  the  Rusdan  Government.  From  1825  on  it  bought 
up  the  total  production  and  used  it  in  coining  platinum  coins.  Up  to  the  year  1845 
an  average  of  about  1,500  kilograms  was  obtamed  each  year.  Then  the  Grovemment 
stopped  the  coinage,  and  because  other  large  buyers  were  not  forthcoming  the  pro 
duction  fell  quickly  and  in  1855  reached  its  lowest  point  with  16  kilograms.  In  the 
meantime  the  industry  of  western  Europe  had  discovered  the  value  of  the  metal  for 
chemical  uses,  and  in  the  year  1857  the  London  firm  of  Johnson,  Matthey  A  Co. 
appeared  in  the  market  as  buyers  and  pledged  themselves  to  buy  the  whole  Demidoff 
output  for  a  series  of  years.  In  consequence,  production  again  increased  quickly  and 
in  1870  amounted  to  about  2,000  kilograms.  The  other  beds,  which  had  no  buyers, 
had  to  lie  idle  and  could  not  resume  production  until  German  and  French  firms  entered 
the  market  as  competitors  of  Johnson,  Matthey  &  Co.  Work  was  then  again  taken  up 
in  the  district  of  Uoroblagodat  in  the  year  1867. 

In  spite  of  the  growing  production,  prices  rose  slowly  but  steadily  imtil  1890.  The 
industrial  demand  became  greater  and  greater,  and  production  could  hardly  keep 
pace  with  it.  In  the  year  1890  the  price  curve  shows  a  sudden  rise  from  1,000  marks 
(1238)  to  2,600  marks  (|619)  per  kilogram,  but  in  1892  it  fell  again  as  quickly  to  750 
marks  ($179).  These  fluctuations  of  tne  market  were  caused  by  the  attempt  of  the 
producers,  aided  by  French  firms,  to  form  a  trust.  Production  was  reduced  purely 
for  speculative  purposes  and  prices  rose.  But  now  the  high  prices  led  on  tne  one 
side  to  a  considerably  increased  production  outside  the  trust  and  on  the  other  to 
a  decrease  in  consumption.  The  mevitable  result  was  a  large  supply  of  ore,  and  in 
a  few  months  a  strong  depression  of  prices  ensued.  The  unsuccessful  speculation 
naturally  resulted  in  the  ruin  of  numerous  small  producers. 

About  the  middle  of  the  nineties  the  extraordinarily  low  prices  of  the  metal,  com- 
bined with  a  flimultaneoiis  rise  in  wages,  led  to  a.  combination  amonp;  a  number  of 
the  larger  mine  owners  and  finally  to  the  formation  of  the  Compagnie  Indiistrielle 
du  Platine  in  Paris.  This  company,  organized  with  a  capital  of  22,000,000  francs 
($4,246,000),  got  into  its  possession  a  considerable  part  of  the  platinum  fields  in  the 
district  of  Goroblagodat  and  closed  at  the  same  time  with  (5ount  Schuwaloff  and 
other  large  producers  long-term  delivery  contracts.  Thus  it  controlled  the  pro- 
duction of  the  most  important  district,  while  the  other  district,  Nischne  Tagusk, 
was  still  under  the  control  of  Johnson,  Matthey  &  Co.  In  this  way  by  far  the  larger 
part  of  the  output  was  controlled  by  a  few  firms.  Under  their  management,  produc- 
tion was  made  to  conform  to  consumption,  so  that  in  the  years  1891-1905  platinum 
mining  was  made  a  paying  business  by  slowly  but  steadily  rising  prices. 

The  great  development  of  industry  in  all  industrial  countries  in  the  beginning 
of  the  new  century  resulted  in  a  large  increase  in  the  consumption  of  platinum.  The 
demand  was  steadily  rising,  when  in  the  autumn  of  1905  the  revolutionary  move- 
ment in  Russia  and  the  interruption  of  the  postal  and  railway  industries  for*  months 
made  every  outlet  unavailable.  Thereupon  a  platinum  famine  set  in;  prices  shot  up 
in  a  few  months  from  2,600  marks  f$619)  to  5,000  marks  ($1,190)  per  kilDgram;  and 
it  began  to  look  as  if  Russia,  the  only  producer  for  the  world  market  worth  consider- 
ing, would  no  longer  be  able  to  meet  tne  demand  for  platinum. 
^  But  hand  in  hand  with  rising  prices  goes  the  effort  of  industr\'  to  find,  if  at  all  poe- 
sible,  a  substitute  for  the  metal  that  will  soon  become  exorbitantly  dear.  The  sul- 
phuric-acid factories,  which  in  1895  were  using  annually  about  2,000  kilograms  for 
their  concentration  apparatus,  sold  their  platinum  and  replaced  it  largely  with  gold, 
which  was  40  per  cent  cheaper.  In  this  way  thev  realized  enormous  profits  and  at 
the  same  time  made  themselves  independent  of  the  fluctuations  in  platinum.  The 
incandescent-light  factories  made  lamps  without  platinum,  and  the  jewelers  curtailed 
as  far  as  possible  their  consumption,  which  had  recently  increased  extraordinarily. 
Thus  in  a  few  months  the  consumption  fell  off  more  than  50  per  cent;  the  demand 
ceased  entirely,  and  in  a  short  time  prices  fell  fully  40  per  cent. 

In  view  of  the  diflBculty  of  judging  the  conditions  of  production  in  the  Urals,  we 
can  hardly  say  how  the  market  will  develop  in  the  future,  for  these  peculiar  condi- 
tions in  Russia  make  it  impossible  to  give  reliable  data  as  to  the  amount  of  production. 
Up  to  a  few  years  ago  all  the  platinum  obtained  had,  by  law,  to  bo  shown  to  the 
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authoritiee  in  Yekaterinbui^,  and  the  Government  received  a  tax  of  3  per  cent  of 
the  crude  metal.    The  official  data  of  the  Russian  statistical  office  are  based  on  the 

Suantitiee  of  platinum  thus  exhibited.  But  the  producers  take  care  not  to  show 
U  the  platinum  mined,  so  that  for  this  reason  alone  the  official  figures  are  too  low. 
In  addition  to  this,  as  has  already  been  said,  large  quantities  are  stolen  during  the 
working,  and  these,  too,  escape  tne  knowledjge  of  the  authorities.  Hence  it  comes 
to  pass  that  the  total  of  the  figures  of  consumption  for  the  principal  industrial  countries 
ia  much  higher  than  the  figures  given  for  the  Russian  output.  Exact  figures  of  pro- 
duction, which  are  foimd  in  some  treatises,  are  therefore  worthless. 

COLOMBIA. 

The  United  States  Department  of  State  has  collected  much  infor- 
mation, particularly  tm-ough  the  American  consular  service  at 
Bogota,  Colombia,  in  regard  to  the  occurrence  of  platinum  and  the 
general  conditions  of  the  industry  in  Colombia,  wnich  ranks  as  the 
second  producer  of  platinum  and  is  a  region  to  which  great  attention 
has  lately  been  given.  The  report  is  accompanied  by  valuable  maps 
of  the  occurrence  of  platinum  m  Colombia,  which  may  be  consulted 
in  the  office  of  the  Division  of  Mineral  Resources  of  the  United  States 
Geological  Survey.  An  abstract  of  the  report  itself  is  given  below^ 
as  furnished  by  Consul-Greneral  Jay  White: 

The  best  authorities  place  the  date  of  discovery  of  platinum  in  Colombia  at  between 
1720  and  1727,  but  the  metal  attracted  little  notice  in  Europe  until  1748,  and  then  only 
as  a  curiosity.    In  1778  Charles  III  of  Spain  ordered  that  all  the  platinum  found  in  the 

Erocess  of  gold  mining  should  be  sent  to  the  royal  treasury  gratis,  but  ten  years  later 
e  offered  |2  per  pound  for  it,  and  according  to  Vicente  Bestrepo  3,820  pounds  were 
{orwarded  at  that  period. 

The  Colombian  production  is  estimated  by  Capt.  Charles  Stuart  Cochrane  to  have 
amounted  in  the  year  1824  to  26,400  ounces,  and  it  is  estimated  by  Bestrepo  to  have 
been  17,000  ounces  in  1826. 

The  accompanying  statistics  for  1905,  1906,  and  1907  have  been  furnished  through 
the  courtesy  of  the  airector  of  the  bureau  of  statistics  of  Bogota. 

EscportatUm  of  platinum  from  the  Reptiblic  of  Colambia  in  1905 j  1906,  and  1907 ,  by 

countries,  in  troy  ounces. 


Year. 


United 
States. 


I 


1905 '         3,605.07 

1906 ;         3,917.96 

1907 245.86 


I         7,768.89 


Germany.  I    Fraooe. 


106.10 


106.10 


23,450.76 
2,550.33 


26,001.09 


Great 
Britain. 


2,539.91 
322.12 


2,862.03 


TotaL 


29,701.84 

6,790.41 

245.86 


36,738.11 


L 


During  the  nineteen  years  preceding  1846  the  production  of  Russia  did  not  seriously 
compete  witii  Colombia,  because  the  Russian  product  was  used  for  the  most  part  by 
the  national  mint.  With  the  abolition  of  platmum  as  a  money  metal  in  Russia,  the 
product  came  into  direct  competition  with  that  of  Colombia,  depressing  the  Colombian 
trade  to  a  great  extent.  Since  1894  Russia  has  supplied  95  per  cent  of  the  world's 
consumption,  Colombia  furnishing  onl^  a  part  of  the  remainder.  Until  very  recently 
the  only  platinum  mining  in  Colombia  has  been  that  of  the  individual  native,  who 
only  works  under  the  pressure  of  want.  The  total  production  up  to  the  close  of  1907 
in  Colombia  may  be  estimated  at  a  maximum  of  500,000  ounces. 

The  book  of  Vicente  Bestrepo  entitled  '^Estudio  sobre  las  minas  de  oro  y  plata  en 
Colombia, ''  of  which  a  secona  edition  was  published  in  Bogota  in  1888,  is  tne  chief 
source  of  information. 

The  additional  information  in  this  report  has  been  obtained  from  statements  of  resi- 
dents and  travelers  in  the  platinum  districts  and  from  consular  reports. 

Tlie  two  districts  in  Colombia  in  which  platinum  is  foimd  are  both  on  the  western 
or  FlMafic  side  of  the  State.    The  principal  of  these  districts  covers  the  g;reater  part  of 
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the  intapdflpcto  of  Cbooo  and  oadendi  over  2  dflgreet  of  btitiide.  nuDMly,  . 
4<'3(Kto6<»d(KnocthlBtitiide.    llieoaiord]itzict.kD0wnt5BMbicoa8iitfao8oii^ 
mrniT  irf  thtr  iirpiTtinmnt  trf  Jht  ^nrt,  irrr  t^r  Hr*^*^  -^  Tau«^^^  i«ri»twi^  10  ^.^^t.^^ 
akiigtlieFten£k;coMttolii»vBiver,]atitu^  The  intennedkle  counbjaM 

between  3°  and  4^  d(K  of  iu«th  latitude,  is  not  genetally  lecosnised  aa  pktmifeioQi^ 
but  the  metal  appean  to  have  been  detected  tnive  by  at  leaac  one  ezplqrar. 

The  Ckdombm  Goveniment  haa  latdv  ianied  a  nap  of  the  1^^ 
which  a  ycUow  tint  indicatea  the  aoiilannia  TqgioD,  (cacticaUy  ooveriiw  the 
territory,  and  a  pink  ahade  the  part  thi^  ia  alao  plafanifptoaa— a  atrip  betwe 
upper  San  Juan  and  the  Tamana  rivers.    Platinum  is  found  in  many  of  the  rivers  a 
the  yellow  area,  but  the  pink  color  is  meant  to  denote  the  locality  in  which  extensi vi 
alluvial  deposits  occur,  containing  both  metals  in  fsirly  equal  quantities.    It  ' 
known,  however,  that  tiiere  are  similar  deposits  in  the  Bebara,  the  Nogoa,  and  f 
Andajgueda  vaUmrs.  so  that  the  map  must  not  be  interpreted  too  sizictly.    On 
maism  is  a  list  01  the  platiniteous  nvers. 

Ot  the  two  i»incipal  platiniCenms  sectioos,  the  Barbacoas  district^  named  from  itas 
chief  town,  is  a  very  mountainous  country,  with  abrupt  rises  from  sea  level  to  altfi.^ 
tudes  of  more  than  10,000  feet,  and  its  rivers  run  thiooni  some  of  the  deepest  valleynv 
in  the  world.    Qold  and  platinum  are  found  in  the  beds  of  the  rivers  and  streams  and 
in  the  alluvial  deposits  oocuring  on  the  mountain  slopes  wherethey  are  not  too  steep* 
The  production  of  gold  is  so  much  mote  important  than  that  of  platinum  that  the 
latter  seldom  finds  mention  in  accounts  of  uie  district.    Not  even  an  approximate 
estimate  of  the  peicentage  found  with  the  gdd  in  the  placets  can  be  made. 

There  ia  no  oifiBculty  in  reaching  the  Mrfoacoaa  dirtrict.    The  Pacific  coastiag 
steamers  runnins  between  Puiama  aiui  Guayaquil  caU  reflnilarly  at  the  i^ 
from  which  the  oiBtance  to  the  dly  of  Barbacoas  is  about  76  miles  by  steamboat  plying 
twice  weekly.    A  government  road  is  in  course  of  construction  from  thence  to  Tnque^ 
res,  and  other  pointB  may  be  reached  by  water  or  by  roi^  bridle  paths. 

The  Colombian  Government  has  granted  a  concessioa  to  an  Austalian  company  lor 
dredging  Fatia  River.  No  mention  is  made  in  the  document  of  platinum,  nor  ii 
the  rivw  described  in  Vicente  Bestrepo's  book  as  platinilerous:  out  some  of  ill 
tributaries  are  known  to  bear  that  character,  as  are  the  piacerson  ita  banks.  A  diedgs 
has  lately  been  built  in  the  river,  and  the  company  expects  to  find  much  platinuB 
mixed  with  the  gold. 

The  other  and  more  important  platiniferous  district,  it  baa  already  been  said,  coven 
a  large  part  of  Choco,  a  territory  formerly  extending  from  Cape  Tiburon  on  the  Gulf  of 
Darien  to  the  mouth  of  San  Juan  River  on  the  Pacific,  a  length  of  320  miles.  The 
greatest  width  from  Cape  Corrientes  to  the  soutces  of  the  Atrato  is  90  miles,  but  it 
narrows  down  at  the  mouth  of  the  Atrato  to  13  miles. 

The  geology  of  the  platiniferous  district  of  Choco  is  described  at  some  length  by 
A.  Codazzi  and  by  Robert  B.  White,  as  quoted  by  Bestrepo  in  his  book  (pp.  70-74). 
It  is  sufficient  here  to  say  that  the  principal  chain  of  the  Andes  is  believea  to  have 
been  elevated  at  the  end  of  the  Cretaceous  period.  So  great  was  the  uplift  that  beds 
of  marine  oridn  are  now  found  at  heights  of^from  8,000  to  10,000  foot  above  sea  level. 
The  gold  and  platinum  are  found  in  alluvial  depoeits,  more  particularly  where  these 
are  composed  of  sand  and  gravel.  The  deposits  occur  from  131  to  2,952  feet  above 
sea  level.  The  thickness  of  the  gravels  is  given  as  from  300  to  700  feet.  The  discrep- 
ancies in  the  statements  are  considerable,  showing  that  no  very  accurate  exarainations 
have  yet  been  made.  Numerous  streams  and  torrents,  cutting  their  way  through  the 
alluvium,  have  carried  down  to  the  rivers  great  (quantities  01  sand  ana  gravel  with 
the  particles  of  gold  and  platinum  therein  contained;  consequently  there  are  two 
distinct  zones,  apart  from  tnat  of  the  mother  rock,  in  which  these  precious  metals  may 
be  found.  One  of  these  is  the  irrogular  area  of  alluvium  scattered  on  the  mountain 
slopes  at  an  elevation  above  sea  level  not  yet  accurately  determined.  The  other  con- 
sists of  river  beds  and  the  bottoms  of  the  valleys  in  which  the  rivers  run,  and  here 
the  operations  of  the  pan  washer  must  be  suspended  when  the  rivers  are  in  flood,  but 
dredges  might  work  at  all  times. 

The  Atrato  and  San  Juan  rivers  form  the  main  avenues  of  approach  to  Choco .  Small 
steamers  run  from  Cartagena  up  the  Atrato  as  &jr  as  Quibdo,  and  from  Buenaventura 
up  the  San  Juan  to  Calima,  some  30  miles  from  the  mouth .  Quibdo  can  also  be  reached 
by  steamer  from  Barranquilla  to  Puerto  Berrio,  thence  by  train  to  Providencia.  and 
thence  by  a  long  horseback  ride  by  way  of  Medellin. 

Except  the  trail  just  mentioned,  which  has  a  telegraph  line  alongside  it,  the  only 
one  in  Choco,  there  are  no  good  highways  in  the  intendencia. 

Mr.  Granger  and  others  state  Choco  platinum  is  probably  of  avera^  fineness  and 
usually  agrees  in  the  size  of  ita  endns  with  the  coamneaa,  or  oUierwise,  of  the  gold 
with  which  it  is  found  depodted,  but  that  the  bulk  ol  it  ia  in  fine  scales  and  that 
nuggets  are  comparatively  rare. 


i 


PLATINTTM.  Y89 

It  is  difficult  to  make  a  forecast  of  the  probable  future  output  of  platinum  from 
Colombia,  not  because  the  country  is  unexplored  and  unknown,  but  because  no 
organized  or  scientific  attempt  has  yet  been  made  to  test  the  value  of  the  deposits 
containing  this  metal.  A  mining  company  has  now  been  formed  in  Bogota  for  this 
very  purpose,  called  the  Mineral  Syndicate  of  the  Condoto.  The  company  has  ordered 
a  dredge  from  the  Risdon  Iron  Works,  San  Francisco,  Gal. 

With  the  expected  output  from  the  Patia  and  the  possible  productions  of  the 
Condoto  and  otner  rivers,  Colombia  may  possibly  in  course  of  time  become  a  great 
producer  of  platinum. 

METALLURGY  AND   USES. 

From  the  report  of  Dr.  W.  Qeibel,  already  quoted,  the  following 
discussion  of  the  metallurgy  and  uses  of  platmum  is  taken: 

META.LLUBGT. 

We  have  already  laid  stress  upon  the  fact  that  the  ore  is  not  pure  platinum,  but  is 
an  alloy  of  six  platinum  metals.  In  addition  the  crude  ore  contains  some  gold,  that 
can  be  separated  by  amalgamation,  then  iron,  and  the  other  heavy  accompanying 
minerals,  chromite  and  magnetic  iron. 

The  separation  is  done  cnemically.  In  Russia  two  factories  in  St.  Petersbui^  do 
this  work.  The  quantity  of  ore  worked  up  by  them  is  small,  amounting  to  about 
200  kilograms  a  year,  a  very  small  per  cent  of  the  total  production.  By  far  the  larger 
part  is  sent  abroad.  The  working  up  of  the  ore  is  almost  exclusively  in  the  hands  of 
a  few  firms  in  Germany,  England,  and  France.    America  covers  most  of  her  large 

nlinum  demand  by  purchase  of  the  pure  metal  from  Europe,  although  some  cruae 
erican  platinum  is  also  worked  up.  ^ 

The  separation  of  the  platinum  metals  from  the  accompanying  minerals  is  c^uite 
simple;  on  the  contrary,  the  exact  separation  from  one  anomer  of  the  individual 
metals  (of  the  platinum  group)  which  are  so  similar  in  their  characteristics  forms 
one  of  the  hardest  tasks  of  chemistry.  And  yet  it  is  frequently  important  that  exact 
separations  should  be  made,  for  even  small  admixtiu*es  of  other  metals  may  stronglv 
a£tect  the  technically  imjDortant  qualities  of  the  entirely  pure  platinum  metal  desirea; 
thus  a  small  content  of  iridium  makes  platinimi  consiaerably  narder. 

The  first  task  is  to  separate  the  most  important  metal,  platinum,  from  the  ore. 
Then  in  addition  to  this  is  the  further  task  of  separating  from  each  other  the  other 
five  metals;  for  in  the  course  of  time  important  uses  have  been  found  for  them  all. 
As  they  are  present  in  the  ore  only  in  small  quantities,  their  value  is  even  greater 
than  that  of  platinimi. 

The  separation  can  be  made  by  the  dry  method  by  a  smelting  process  and  by  the 
wet  method  by  dissolving  the  ore.  The  dry  method  was  used  in  the  sixties  by 
Deville  and  Debray,  who  did  great  service  for  the  chemistry  of  platinum  metals 
and  the  technics  of  working  them  up.  As  this  method  does  not  give  a  perfect  sepa- 
ration, the  wet  method  is  now  in  general  favor.  The  processes  employed  in  this 
operation  generally  follow  the  methods  which  are  used  in  making  an  analysis  in  the 
laboratory.  The  details,  in  which  many  variations  are  possible,  of  course,  are  the 
secret  of  the  factories;  on  the  whole,  they  are  as  follows:  By  a  treatment  with  aqua 
regiathe  largest  part  of  the  precious  metal  is  dissolved;  the  residue  contains,  besides 
sand,  the  alloy  osmium-iridium.  Strictly  speaking,  tJbe  ore  thus  consists  not  of  one 
alloy,  but  of  two,  crude  platinum  and  osmium-iridium.  Both  contain  all  six  plati- 
num metals,  but  in  different  quantities;  the  crude  platinum  contains,  besides  plati- 
num, principally  palladium,  rhodium,  and  iridium,  together  with  small  quantities 
of  osmium  and  ruthenium;  the  osmium-iridium  contains,  as  the  name  implies,  for 
the  most  part  osmium  and  iridium,  but  it  contains  the  other  metals  also. 

It  is  comparatively  easy  to  separate  osmium  and  ruthenium;  they  are  distinguished 
by  the  fact  that  they  are  converted  by  oxidization  into  volatile  oxygen  compounds, 
wnich  can  be  removed  by  distillation.    With  sal  ammoniac,  platinum  and  iridium 

five  compounds  difficult  of  solution,  from  which  the  metals  are  obtained  by  ignition, 
f  the  solution  of  crude  platinum  in  aqua  regia  acid  with  sal  ammoniac  is  omitted,  then 
the  precipitate  contains  besides  platinum  arid  iridium  also  considerable  quantities  of 
rhodium  and  palladium,  and  complicated  methods  have  to  be  used  to  obtain  the  pure 
metal.  On  the  other  hand,  the  platinum  and  iridium  can  not  be  fully  removed  in  this 
way,  and  the  mother  liquor  of  the  sal  ammoniac  precipitation  contains  in  consequence 
considerable  palladium  and  rhodium,  and  also  small  quantities  of  iridium  and  plati- 
num, and  requires  complicated  working  over. 
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in  twcmxt  years  us  du^  to  the  wofk  which  Myliin)  and  FuttnCer  hmyf9  doom  km  O*  fk^ 
^tr^nbcho  RtudlMiiAtiilt.^    Thuy  found  by  tnmau  cf  thm 


idkaUicb^tMmbchD  RtudiMiiAtiilt.^    Thuy  found  by  manaj  cf  llfe«  mcHl  «s»ct  •uilfi' 
ical  Eiieth(Kij  th;it  th<?  punpit  mArkl^tAbb  platinum  may  contam  at  mmt  0411 

of  impunljitt. 


pklmam  for  Utchnical  t»PM  w«a  dtmlvof^;  ihe  ni««ii«  of  iPttiof  iwiA  a  IMi  t«» 
panture  were  ool  avatUble.    Thb  obiitacle  wm  fini  coiiqQOTii  bj  awtltlof  tSm  i  "^  ^ 
Jiuiii  iritli  amtiaie  itilo  an  ainilv  fiuiible  ^Im^  %S^lm  which  tbe  ininle  mm  ra    ' 
Lator  tlio  cai^^ity  af  the^  mctaT  fnr  ^airy  wtdaing  win  titiimd.    Bv  mtang  otf 
ittr«  th^  0poa^C'  wa«  comproNMpd;  thi^  raik«  formal  wae  lh«e  %Mltd  iod  " 
and  in  thiA  way  th<»  individual  pariielt^  wer^  wL*tcJL*«l  tu^Uher* 

The  tfimpefuturei  n«.*c-<*v«r>'  for  mc'Uit)^  platinum  in  obtainiad  watb  an  imj^Ujilii^M 
blowpipe  or  in  an  ^Itctric  oven.  With  umi  apparatui  Available  tcMlay  w«  gmi  aiil 
not  only  plaUnam,  but  Ato  Ibe  oth^  plaliuiuti  oifitaK  whii-ii.  with  iliti  mxcm^^im  rf 
paUadium,  hav«  tftUI  higfaflr  tsoltuig  pmjitit. 

Tht  fitrthar  wiirkiiur  up  of  the  meU*^  plaiinum  piiB«iili  ao  ilitteilltlaiu  It  cia 
be biiatiittr^  iod  w4dea^  rolled  aad  drawn  out  to  tM  toM  Utrvad;  «w gm  fiv^tt. 
tbtinilofW,  any  form  dMnid. 

la  addttiau  (o  tho  pusra  m#talf  manifold  alloys  aro  prvpaivd  and 
pisrpoiw* 


The  oldei^t  Ufl««  of  plutinum  wer«»  baaod  on  It^  reii^btanct^  to  chfloikal 
remiiint^d  unchanged  in  air  at  auy  t^mpaialiin?  bdow  nudtii^  poinl;  it  wii  w0L 
notiri^bly  af •cMf  by  mth^r  ncidji  or  alfaum.  with  the  innriv  «xc«il{nn  m  m 
which  diffiolved  it  Jn  heat^    it  wja  uaddt  taen>fort%  in  tn#  i<qv1pffiaot  trf 
labunitorifttt  fur  i^rucibluR^  %'(3s»t^|]it  ipcxitytf  i>to. 

Pktinum  found  it*  fimt  toehniral  iiMf  in  tho  milpbum^^rtd  iadtPtiy.  C^jmiaai 
tion  apparatus  waA  m^lv^  of  It,  ta^  other  m^t^'riaU  were  utron^l^  acted  tipnn  by  A* 
bii^b )  V  L  onctm  Lm  ted  ^u  1  ph  u  ric  ur-  i  d .  Th  o  observe  r  ion  that  vsld  la  atitl  mt mt  nuijiiiiit, 
and  iKrt  di^overy  of  a  method  of  weldins  gold  on  ptatinum^  ltd  lodiviaimlnifii^  Ij 
the  (irui  of  Ili*nieu>i  of  th<?  pbtinum-gold  double  kettle.  Afl  stieh  ftpfMnltti  4rflaa  Imi 
ii  wci'^Hit  of  U()  to  TO  kilfjfrnimn,  it  rtiprewiit?  comiderable  aapital,  aiwL  aa  hm  hm^ 
airr^'ly  m^nfiortcd^  whfm  tbo  pni^o  i»f  platinum  ni»o  »bov*i  tnAt  of  gnld^  nttny  Anv 
replaLinl  (beirpbitiiiuni  ttppiiiaLUtf  wiUi  gold. 

A.i  pUtiuum  ti  uoi  oxiidiKod  in  tlie  wxc^  but  nfoaiuv  brieht.  It  is  uiml  tn  tb«*  tfJfrtncal 
indiutr}^  for  crmtaot^  in  inductioa  appaiatUft,  dectnc  bellMf  etc.  Fijr<>  platiiitun  n 
not  UM^d  fur  thiv  purpu^ev  however,  out  platinuni-irtdiutn  ftlloyH,  bcocause  nf  tbof 
greater  liarduttw. 

Within  rner nt  yc^nw  tbf^re  has  been  a  very  <'cia'<ic)ersible  inon^am*  in  the  u*i*  ol  pkli- 
nutT)  in  jewelry.     Plutinum  \b  without  doubt  tbv  bc^t  matc^hu)  fur  mnimtin^  dtAmetKli. 

Itw  rt^ittumt-t*  lo  rhcini<^!*  makefl  pbfinum  es^petklly  puiubb'  m  a  mati^^  Ir 
anofle^  iti  thr  eltn-lrolvtic  indu*^t^3^^  It  i*  Ibe  ni^t4*ridl  b'lwt  siilapted  h^i  \h^  prt^mn^ 
tion  of  chlorine  and  alkulit^,  bleat-'bin^  Ive?.  and  chlur^tw;  f<ir  it  if*  extii^mi*ty  dumli 
and  %\vm  the  hif(b(^t  yield,  m  jdl  aeeoudary  rftiriiunj-  iut^  brkiiiic^  Tbi>  hiKn  civl  ^m 
%  limit  to  it*  uw.  and  for  thiii  rcamn  a  rhesitWt  material  ha^  fr(Hiu<>ntJy  ir>  hm  etnpl^id. 

The  bijth  melting  p«nnt  nf  platinum  aL*o  make?*  it  valuable  for  electric  "^       * 
The  cuu^tructifju  of  eeriain  electric  furaactw  put  m\  \hv  market  H  baeied  on  thi 
heatirig  of  platinum,     riatinum  airr*  or  platinum  foil  iji  emlieddnd  in  bi^hlv  _, 
matenalit,     Thwe  ov^^nj*  ei4n  l*e  made  in  vgrion**  fitrmy;  there  aii?  electncally 
V^\w^,  mufllef*.  and  <Tudbli»-t.     Thejf  avallabihry  i-^  limited  only  by  the  l*ri  " 

known   firt^pni-tof  matenaW  biHv>me  eli^tmlytirally  cmiduriora  bidow  tfiw   ^ 

point  of  put! num.  a  property  wbirb  Ncm»*t  uttli/.e>  in  hii»  aelKknown  lainp».  Ti^ 
pemturcw  aU>ve  the  mi3tiitij7  pfiitit  <»f  platinum  can  be  oblained  kit  *ctentific  [iurpi«9 
hy  beotini^  em  iridium  pipe,  which  iji  then,  of  couriK*,  not  embi-^lded  innr^Hif. 
Iridium  meltji  at  atifiut  'l:mfC. 

Another  interti^ting  utilisation  uf  ptatinum  in  the  mtwiiiHni^of  hiicb  tempcsatinv 
by  the  ti-^*  of  lbermnele**trictty.  A  thermo-ejement  nrtw  in  ujw*  eT>niiiirtj  tif  ntw*  «if¥ 
of  rliemioallv  pure  pbtinum  luid  another  of  an  alloy  <*(  m>  jier  rent  platinum  witb  W 
fmx  cent  rhoilium.  in  lhi«  tai^  U»e  purity  of  the  meial  |da>^  an  ^3itr^mely  iinpwtaat 
|i«rt. 
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A  fourth  way  of  measuring  temperature  depends  on  the  alteration  in  the  electric 
coiMluctivity  of  a  metal,  resulting  from  changes  of  temperature.  On  this  principle 
rests  the  resistance  thermometer,  which  is  also  made  of  platinum. 

Platinum  is  much  used  for  making  the  sparkine  plugs  in  explosion  motors.  The 
compressed  mixture  of  gases  is  caused  to  explode  by  an  electric  spark  generated 
between  the  two  platinum  points. 

As  the  coefficient  of  expansion  of  platinum  is  about  equal  to  that  of  glass,  platinum 
wire  can  be  melted  in  that  material.  The  incandescent-light  Stories  make  exten- 
sive use  of  it  for  this  reason.  The  weight  of  the  two  wires  used  amounts  to  only  a 
few  milligrams,  but  their  production  in  the  aggregate  places  the  incandescent-light 
factories  among  the  princij^l  consumers  of  platinum. 

The  consumption  of  platinum  in  the  manu^ture  of  artificial  teeth  is  even  greater. 
Platinum  is  used  for  this  purpose  because  its  coefficient  of  expansion  is  about  equal  to 
that  of  the  tooth  structure. 

By  reduction  of  the  platinum  salts  solution  platinum  is  obtained  as  a  vcrv  finely 
separated,  black  powder,  the  so-called  '* platinum  black.''  In  this  state  platinum 
has  the  property  of  accelerating  chemical  reactions  among  gases  without  itself  being 
affected.  Thus,  hydrogen  and  oxygen,  for  instance,  will  not  combine  at  an  ordinary 
temperature;  but  if  the  two  gases  are  passed  into  rather  finely  divided  platinum  the 
latter  glows,  and  the  hydrogen  and  oxygen  unite  into  water.  It  is  owing  to  this 
property  that  the  heatea  platinum  point  of  the  pyrographic  apparatus  is  brought  to 
a  gjow  by  the  inrush  of  the  mixture  of  benzine  ana  air. 

The  most  important  industrial  use  of  platinum  catalysis  is  foimd  in  the  sulphuric- 
acid  industrv.  Sulphuric  acid  is  made  of  sulphuric  dioxide,  oxwen,  and  steam: 
SO,-f  0-hHjO=H2S04.  Now,  the  SO,  does  not  directly  unite  with  O,  and  use  is 
made  in  the  lead-chamber  processes  of  nitric  acid  as  an  oxidizing  agent.  In  the 
year  1878  Clemens  Winkler  oiscovered  that  the  two  gases  react  if  they  are  conducted 
mt  high  temperature  over  finely  divided  platinum.  From  the  discovery  of  this  fact 
to  its  practioEd  utilization  was  a  Ions  road,  which  can  not  bo  here  followed  through  all 
its  windings.  SufTice  it  tosav  that  the  reaction  was  finally  made  industrially  available, 
and  to-day  more  than  half  of  the  sulphuric  acid  is  made  by  the  contact  process. 

The  foregoing  statement  of  the  uses  of  platinum  is  limited  to  a  description  of  the 
more  important  fields  of  its  usefulness.  Not  only  the  platinum  metals  themselves, 
but  also  many  of  their  salts,  find  technical  utilization.  Thus,  barium  plati no-cyanide 
is  used  for  making  the  well-known  light  shade  for  the  Rdntffen  apparatus;  great  quan- 
titieBof  potassium  platino-chloride  are  used  in  photography  for  making  platinum  types, 
and  the  ceramic  art  employs  the  salts  of  all  platinum  metals  in  making  fireproof  colors. 

Reliable  figures  on  the  consumption  of  platinum  in  the  individual  industries  are 
Dot  available.  The  development  of  electrical  technics  entails  a  steadily  growing 
conaumption;  the  use  of  platinum  for  jewelry  has  increased  enormously  in  recent 
3reaiB,  but  is  dependent  on  fashion,  ana  therefore  may  quickly  decline.  The  peat 
revolution  in  the  sulphuric-acid  industry  makes  itself  decidedly  felt  in  the  platinum 
business.  The  quantity  of  platinum  used  for  artificial  teeth  is  astonishingly  laige, 
amounting  to  about  one-third  of  the  total  consumption — that  is,  to  about  2,000  kilo- 
mms  a  year.  This  quantity  of  platinum  is  necessarily  almost  lost  to  the  industry. 
And  the  case  is  the  same  with  the  greater  part  of  the  platinum  used  in  the  electrical 
industry.  It  never  occurs  to  anyone  to  detach  the  little  platinum  plates  on  an  old 
electric  bell,  because  they  are  worth  only  a  penny  or  two,  and  even  getting  the  plati- 
num from  old  incandescent  lights  is  not  very  profitable.  Only  about  a  third  of  the 
metal  used  for  this  purpose  finds  its  way  back  to  the  melting  pot  as  old  platinum;  the 
remainder  has  always  to  be  supplied  new. 


CADMIUM. 


By  C.  E.  SlEBENTHAL. 


INTRODUCTION, 

3  chief  output  of  cadmium  comes  from  the  zinc  producing  regions 
esia,  where  it  is  recovered  in  zinc  smelting.  During  the  last 
rears  cadmium  has  been  produced  in  the  United  States.  The 
)re  of  the  Joplin  district  averages  fully  as  high  in  cadmium  as 
ladmium-bearing  zinc  ores  of  Silesia.  For  this  reason,  and 
ise  of  tlie  increasing  use  of  this  metal  in  art  and  industry,  the 
ring  short  account  of  the  metal  is  given. 

PRODUCTION. 

imium  has  been  produced  in  the  United  States  since  1907  bj 
rrasselli  Chemical  Company,  of  Cleveland,  Ohio.  The  metal  is 
ered,  according  to  various  accounts  in  the  technical  journals,  as 
product  in  the  fractional  distillation  of  zinc  ores,  but  of  this 
has  been  no  oflScial  confirmation.  Inasmuch  as  the  produc- 
8  confined  to  one  firm,  the  quantity  and  value  of  the  output 
ot  be  given.  That  it  does  not  fall  far  short  of  supplving  the 
Stic  demand,  however^  is  to  be  inferred  from  the  sudden  fall 
3  value  of  cadmium  imports  for  consumption,  as  given  on  a 
page. 

PRODUCTION   IN    GERMANY. 

3  following  table  gives  the  production  of  cadmium  in  Upper 
i  from  1882  to  1908,  inclusive: 

Quantity  and  value  of  cadmium  produced  in  Gennanyy  1882-1908.^ 


Year. 

QuaaUty- 

Ytttue. 

f)rk«  per 
pound. 

Pwttfldt. 
7,7H2 
6,339 
fl.US 
7,  S3 
10,»44 
16, 14(1 
10,573 
11.3117 
B.167 
«,3Sl 
7,055 

iilssi 

1S,0«6 

18. 710.66 
11,642.29 
5, 43ft.  49 
4,ft4L71 

2.4:a.^ 

2,710.20 
S,l9a.87 
B,  39a.  31 

so.ao 

-n 

.51 

.41 

.SS 

- 

.as 

.as 

-4ft 

*5a 

Iculated  to  pounds  and  dollars  from  Statistlk  des  Oberschlesischen  Bergmnd  Htttl 

as  quoted  by  Jensch.from  Vierteljahreshefte  zur  Statistlk  des  Deatschen  Relchs  and  flroai  Btet- 
rahfbuch  fur  den  Preusslschen  Staat. 
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^ 
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Fmfidt. 

15,005 
23,514 
34,231 
32,954 
21,693 
29,S35 
28.977 
27,833 
3a,519 
55,655 

47.a!8 
72,639 

4fla.3fio 

19, 45a. 64 
42,U37.23 
29,666, 7t> 
15,544.ae 
19,524,81 
19.754.71 
15,133.00 
19,242.06 

.'»V,240.1£ 

00,757.35 

ttff 

,6 

UBT 

LXI 
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M 
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IMPORTS. 

Cadmium  is  imported  into  the  United  States  as  metallic  Bti<i 
cadmiimi  and  as  the  pipnenty  cadmiimi  sulphide  (CdS),  cadmium 
yellow.  The  former  is  iree  of  duty,  while  the  latter  is  dutiable  at 
30  per  cent  ad  valorem.  The  value  of  the  imports  for  consumption 
of  metallic  cadmium  for  1903  to  1008,  indusiTe,  is  given  in  ibe  tabfe 
below,  which  is  taken  from  the  records  of  the  Bureau  of  StatisticB. 
The  quantities  are  not  there  recorded,  and  they  have  according 
been  computed  by  dividing  the  values  of  the  imports  by  Hie  averaflp 
price  of  cadmium  for  the  corresponding  years  in  Silesia,  from  wfaidi 
country  the  cadmium  was  imported.  The  quantity  of  cadmium 
imported  as  a  pigment  and  the  value  thereof  are  not  kept  separately 
by  the  Bureau  or  Statistics. 

Cadmium  imported  for  consumption  into  the  United  States,  190S-1908,  in  pounds. 


Year. 

Quantity 
(com- 
puted). 

8,679 
7,655 
8,138 

Value. 

1 

Year. 

Quantity 
(com- 
puted). 

ValoB. 

1903 

14,565 

•      4,524 

5,298 

1906 

13,806 
1,953 

l.SB 
2,390 

1904 

1907 

1905 

1908..* 

1 

RESOURCES. 

CADMIUM    ORE. 

The  principal  cadmium  mineral  is  the  sulphide,  greenockite  (CdS), 
but  no  deposits  of  this  mineral  have  as  yet  been  discovered  which 
reach  such  volume  as  to  be  called  cadmium  ore.  Deposits  of  greenock- 
ite are  known  at  Bishoptown,  Scotland;  at  Przibram,  Bohemia; 
and  at  Neu-Sirka,  Transylvania. 

In  the  Joplin  district  crystals  of  blende  occurring  in  pockets  or 
crevices  are  often  coated  with  a  greenish-yellow  deposit  of  greenockite. 
This  is  a  secondary  deposition  or  enrichment  caused  by  the  decern- 

Eosition  of  cadmium-bearing  blende  in  the  superficial  part  of  the  ore 
ody  and  the  precipitation  of  the  cadmium  as  sulphide  at  lower 
points.  In  no  case  Known  to  the  writer  does  this  amoimt  to  mora 
than  a  mere  coating,  which  easily  rubs  off. 
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CADMIUM-BEARING   ZINC   ORES. 

The  chief  source  of  cadmium  the  world  over  is  cadmiferous  zinc 
ore,  sulphide,  silicate,  or  carbonate,  as  the  case  may  be.  Lead  ores 
likewise  contain  some  cadmium,  but  not  so  commonly  and  in  less 

auantity  than  zinc  ore.  Cadmium  is  reported  in  flue  dust  from 
olorado  lead  smelters  and  in  dust  from  lead-ore  roasting  furnaces 
at  Freiberg,  Germany.  The  oxidized  zinc  ores,  smithsonite  and 
calamine,  generally  carry  a  higher  percentage  of  cadmium  than  does 
the  blende  in  the  same  vicinity.  Jensch  <*  has  noted  that  the  works 
on  metallurgy  give  the  cadmium  content  of  Upper  Silesia  zinc  ores 
as  2  to  5  per  cent,  and  that  this  refers  to  the  upper,  shallower  ores 
which  have  now  been  exhausted.  He  gives  a  large  number  of  analyses 
of  zinc  ores,  as  mined  more  recently,  of  which  few  show  more  than 
three-tenths  of  1  per  cent  of  cadmium,  and  the  average  of  all  of  which 
gives  0.102  per  cent  of  cadmium.  He  also  gives  analvses  of  blendes 
and  calamines  from  other  parts  of  Europe  which  are  being  mined  at 
present,  and  these  also  rarely  contain  more  than  three-tenths  of  1 
per  cent  of  cadmium. 

In  South  America  ^  zinc  blende  is  reported  from  Morro  do  Bule. 
Ouro  Preto,  Brazil,  which  contains  2.4  per  cent  of  cadmium,  as  well 
as  0.52  per  cent  of  arsenic  and  3.89  ounces  of  silver  to  the  ton.  It  is 
found  in  vein  formation  in  Umestone. 

In  the  United  States,  also,  cadmium  is  f oimd  in  the  zinc  ores.  The 
zinc  ores  of  the  Eastern  States,  with  the  exception  of  blende  from 
Eaton,  N.  H.,  and  Friedensville,  Pa.,  have  not  been  reported  as 
cadmium  bearing,  though  doubtless  for  the  most  part  they  carry 
small  quantities  of  the  metal.  The  ores  of  the  upper  Mississippi 
Valley  are  comparatively  free  from  cadmium,  so  far  as  analyses  are 
available.  The  zinc  ore  of  the  Kentucky-Illinois  fluorspar  district 
contains  considerable  cadmium  and  secondary  deposition  of  greenock- 
ite  has  been  noted  as  common.*  In  the  table  oi  analyses  which  fol- 
lows on  a  later  page  two  analyses  are  given  of  blendes  from  this  dis- 
trict, one  from  Illmois  and  one  from  Kentucky,  both  of  which  show 
small  percentages  of  cadmium.  No  analvses  of  calamines  showing 
the  cadmium  content  are  available  from  tnis  district. 

The  Joplin  district  shows  a  comparatively  large  percentage  of 
cadmium,  the  average  of  nearly  11,000  shipments,  mostly  carload 
lots,  as  shown  in  the  table  below  being  0.358  per  cent.  This  table  of 
analyses  of  blendes  from  the  Joplin  district  is  quoted  largely  from  an 
article  by  Prof.  W.  George  Waring.  Two  additional  analyses  of 
composite  samples  made  by  the  same  authority  in  1904  are  also 
included. 

On  the  assumption  that  Joplin  blende  contains  an  average  of  0.358 
per  cent  of  cadmium,  as  indicated  by  the  table,  the  total  cadmium 
content  of  the  236,860  short  tons  of  zinc  blende  produced  in  the  Joplin 
region  in  1908  must  have  amounted  to  about  1,700,000  poimds  of 
cadmium,  over  twenty  times  the  production  or  consumption  of 
cadmium  in  the  world  in  1908.  About  85  per  cent  of  the  cadmium 
content  of  the  ore  is  lost  in  the  roasting  and  the  fractional  distilla- 
tion.    Nevertheless,  the  Joplin  district  could  furnish  annually  three 

aSammlung  chem.  und  chem.-tech.  Vortrage,  vol.  3, 1898,  p.  202. 
h  Annaes  da  Esoola  de  Mlnas  de  Ouro  Pretg.  1906,  No.  8,  pp.  17-22. 
€  Ulrich,  £.  O.,  and  Smith,  W.  S.  Tangier,  The  lead,  zinc,  and  fluorspar  depositsof 
pioC.  Pi^er  U.  S.  Qeol.  Survey  No.  36, 1905,  p.  36. 


or  faur  times  as  much  eadmimn  as  the  world  constimat.  1%  i 
that  the  demand  for  cadmium  would  ha^e  to  be  lar^filj  ipCTtMCil  ti 
abfiorh  tbe  cadmium  from  this  district  provided  it  w^n  l^cnvifvi 
Such  ati  increase  could  only  come  about  by  a  ^eat  rcduetJon  in  prio^ 
possibly  UDcessitatiiig  a  reduction  below  Ube  point  of  profitiibh 
recovery  of  cadmium* 

''Tha  following  analyses  were  made  with  the  utmost  eare,  ieao| 
6  to  10  ^ams  otora  for  the  determination  of  the  metals  otluT  ilmM 
zinc,  and  are  representative.  They  were  not  made  in  the  onlisn; 
courae  of  commercial  work,  but  especiaUy  to  accompany  this  paper/'* 
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Several  analyses  of  zinc  ores  from  northern  Arkansas  as  reported 
by  Branner  *  snow  a  considerable  cadmium  content.  The  oxidizM 
ores  show  notably  larger  percentages  of  cadmium  than  the  blende. 
The  following  table  gives  the  various  available  analyses  of  such  ores 
of  north  Arkansas: 


Cadmium  in  catbnium-hemng  rinc  ores  of  north  Arkarua*. 

VmcmL 

SmithaoDite  from  Wood's  mine 0. 4S 

Smithsonito  ("turkey  fat")  Morning  Star  mine 71 

Smithf»onite  ("turkey  fat  ")  Morning  Star  mine 71 

Blende  from  Panther  Creek  mine 21 

The  zinc  ores  mined  in  the  Western  States  are  known  in  some 
instances  to  carry  cadmium.  The  calamine  ores  in  the  vicinitv  of 
Hanover,  N.  Mex.,  contain  suflicient  cadmium  to  give  a  strong  yellow 
tint  to  the  zinc  oxide  made  from  them.  Since  the  Joplin  blonde,  with 
its  average  of  nearly  four-tentlis  of  1  per  cent  of  cadmium,  does  not 

«  Waring,  W.  Geors«,  The  voluiuetric  determlnatloo  of  Zinc:  Jour.  Am.  Cham.  Soe..  voL  26.  No.  1, 
IflCM,  p.  Id. 

»  Brumer,  John  C,  The  kIdc  and  l«ad  region  of  North  ArkaoMs:  Ann.  lUpt.  0«oL  Bamj  J 
IBU,  voL  5.  Little  Rock,  igOO,  pp.  113, 106. 107,  196.  264. 
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80  affect  zinc  oxide  made  thepefrom,  it  stands  to  reason  that  the  New 
Mexico  ore  has  a  considerably  higher  content  of  cadmium  than  that 
percentage.  No  assays  are  at  hand  sdiowing  whether  the  zinc  ores 
of  Colorado,  Utah,  Idaho,  and  Montana  contain  any  cadmium. 

CADMIUM-BEARING  MINE  WATERS. 

The  mine  waters  in  the  Joplin  region,  especially  in  the  districts 
where  mining  has  been  carried  on  longest,  are  strongly  acid,  contain- 
ing sulphuric  acid,  zinc  sulphate,  and  smaller  quantities  of  cadmium 
aidphate.  The  latter  is  easily  recovered  bjr  precipitation  as  the 
sulphide  after  the  Waring  process,  described  in  ''Mineral  Resources 
for  1907,"  Part  I,  page  667. 

CADMIUM  RECOVERED  IN  REPINING  PROCESSES. 

Although  not  exactly  resources  in  the  same  sense  as  ore,  yet  the 
possible  recovery  of  cadmium  as  a  by-product  in  certain  refining 
operations  justifies  their  mention  at  this  point  as  sources  of  cadmium. 
Among  these  operations  are  the  purification  of  the  zinc  liquor  used  in 
the  manufacture  of  lithopone,  the  electrolytic  refining  of  eadmium- 
bearing  lead  by  the  Betts  process,  and  the  refining  of  spelter,  zinc 
drosses,  and  scrap  zinc  electrolytically  or  by  redistillation. 

MBTAIiliURGY. 

The  method  used  in  the  recovery  of  cadmium  is  in  most  cases  de- 
termined by  the  metal  with  which  the  cadmium  is  associated,  which 
metal  is  usually  zinc,  though  in  some  cases  cadmium  is  found  with 
fead.  Practically  all  the  cadmium  which  has  been  produced  in  recent 
<*ecades  has  been  by  fractional  distillation  of  cadmium-bearing 
^Uic  ores. 

DISTILLATION. 

,  The  propertjr  of  cadmium  which  allows  it  to  be  separated  from 
^nc  in  distillation  is  that  cadmium  is  both  reduced  from  the  oxide 
to  the  metallic  form  and  is  volatilized  at  a  considerably  lower  tem- 
perature than  zinc.  As  the  charge  of  cadmium-bearing  zinc  ore  and 
Carbon  is  heated  up  in  the  retort,  therefore,  the  cadmium  is  re- 
duced and  vaporized  and  passes  over  into  the  condenser  first.  The 
passage  of  caamium  vapor  is  shown  by  the  brown  color  of  the  flame 
Which  escapes  from  the  openings  in  the  retort.  After  about  two 
hours,  or  as  soon  as  the  name  turns  white,  showing  the  passage  of 
zinc  vapors  only,  the  condenser  is  removed  and  another  substituted 
to  catch  the  zinc.  The  cadmium  zinc  dust  caught  during  these  first 
two  hours  may  contain  as  much  as  5  to  8  per  cent  of  cadmium. 
This  dust  is  usually  enriched  to  60  per  cent  of  cadmium  by  one  or 
more  redistillations  and  is  finallv  distilled  in  small  clay  retorts  or 
in  cast-iron  retorts  with  long  sheet-iron  condensers.  In  the  claj" 
retorts  the  metallic  cadmium  collects  in  the  lower  fore  end  and  is 
drawn  off  through  a  tap  hole  into  molds.  The  cadmium  which  col- 
lects in  the  condenser  of  the  iron  retort  is  transferred  to  a  ladle, 
covered  with  a  layer  of  oxidized  material  from  the  retorts  and  with 
a  layer  of  tallow,  then  melted,  and  cast  in  rods.  The  loss  of  cad- 
xnium  in  these  processes  is  very  great,  amounting  to  65  or  75  per  cent| 
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which,  taken  in  conjunction  with  a  loss. of  something  like  60  per  (^--^ 
in  calcining  the  ores,  makes  a  total  loss  of  80  to  90  per  cent  of  -tl 
original  cadmium  content  of  the  sulphide  ores.  The  foregoing  cczdi 
prises  the  general  procedure  in  the  recovery  of  cadmium  as  practi^  ^5c 
m  Upper  Silesia,  where  most  of  the  world's  supply  of  caamiuixca  j 
obtained.  Various  modifications  of  the  general  method  need  nott^  ^)^ 
here  discussed. 

ROASTING  AND  LEACHING. 

Mendel6eff  says:**  ''When  zinc  blende  containing  cadmium  is 
roasted  the  zdnc  passes  into  the  state  of  oxide,  and  the  cadmium  in 
the  ore  oxidizes  mto  cadmium  sulphate,  CdSO^,  which  fairly  well 
resists  the  action  of  heat;  therefore  if  roasted  blende  be  washed  mih 
water  a  solution  of  cadmium  sulphate  will  be  obtained,  from  whicb^ 
it  is  very  easy  to  prepare  metallic  cadmium."  ^ 

As  this  observation  seemed  to  offer  some  chance  of  a  commercis^ 

method  of  obtaining  cadmium,  a  few  tests  bearing  on  the  point  wer^ 

made  in  the  chemical  laboratory  of  the  United  States  Geologies^ 

Survey  bv  Dr.   Chase  Palmer.     Samples  of  roasted  concentrate^ 
ide!  ...    -  -  .  ...  .     ^ 


(zinc  oxide)  were  obtained  from  three  smelters  which  are 
Joplin  blende  exclusively.  Of  each  sample,  1,000  grams  was  digested 
with  frequent  shaking  m  1,000  cubic  centimeters  of  warm  distilleC^ 
water.  After  twelve  hours  the  Uquid  was  decanted  and  500  cubi^ 
centimeters  of  fresh  water  was  poured  on  the  ore.  After  anothe::::^ 
twelve  hours  the  water  was  agam  decanted  and  the  ore  was  agaii^ 
leached  for  twelve  hours  with  600  cubic  centimeters  of  water.  Th-«* 
mixed  filtered  solutions  were  then  evaporated  to  small  volume,  an^ 
the  cadmium  was  precipitated  as  sulphiae,  converted  into  the  sulphate 
and  weighed.     The  results  are  given  in  the  following  table: 

Results  of  leaching  roasted  Joplin  zinc  blende  concentrates. 


Quantity  of  roasted  ore  taken grams..  1,000         1,000  1,000 

Probable  cadmium  content  per  1,000  grams  of  raw  blende,  assuming  av- 

erage  as  given  in  preceding  table  of  analyses grams  ..'■  3. 580  3. 580           3.  S0O 

Probable  cadmium  content  per  1,000  grams  of  roasted  blende,  calculated  i 

from  above grams..'  4.286  4.286            4.^ 

Determined  cadmium  content  of  roasted  blende  samples do 1.700  2.700           ZCOO 

Cadmium  recovered,  as  sulphate,  by  leaching do .437  .836             .83* 

Percentage  of  cadmium  recovered  from  roasted  ore  by  leaching I  0. 044  0. 084           a  OB* 

Stated  in  pounds  per  ton  of  ore  the  foregoing  table  means  that  each 
ton  of  Joplm  blenae  probably  contains  7.16  pounds  of  cadmium. 
The  roasted  concentrates,  provided  no  cadmium  has  been  volatilized, 
should  contain  about  8.57  pounds  of  that  metal.  By  no  means,  how- 
ever, is  all  of  the  cadmium  recoverable  as  the  leached  sulphate. 
Some  of  it  may  be  volatilized  as  the  oxide  and  some  as  the  sulphate. 
Jensch  has  shown  that  40  per  cent  of  the  cadmium  found  in  the  flue 
dust  from  the  roasting  furnaces  is  the  soluble  sulphate.  Another  por- 
tion may  be  changed  to  oxide  and  remain  behind  with  the  zinc  oxide, 

a  The  principles  of  chemistry,  1st  English  edition,  trans,  from  5th  Russian  edition,  New  York,  1S91,  toL 
2,  pp.  44-46. 
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the  temperature  of  the  furnace  be  too  high,  and  the  oxide,  being 
^soluble  in  water  is  not  recoverable  by  leaching.  As  may  be  seen 
r'om  the  table,  only  one-third  to  one-half  of  the  probable  cadmium 
ontentwas  actually  present  in  the  roasted  concentrates;  and  of  the 
admium  present  only  one-fourth  to  two-fifths  was  recovered  bv 
^achii^.  This  shows  that  probablv  one-half  or  more  of  the  cad- 
liuin  is  volatilized  in  the  roasting  furnaces  and  that  three-fifths  or 
lore  of  what  remains  has  been  changed  to  the  oxide.  All  of  which 
Liggests  that  the  temperature  of  the  blende-roasting  furnaces  in 
rdinary  practice  is  mamtained  at  too  high  a  point  for  the  successful 
peration  of  the  process  under  consideration.  Careful  experiment 
rould  probably  determine  a  temperature  at  which  the  cadmium 
rould  be  converted  to  the  sulphate  with  reasonable  completeness  and 
bus  become  recoverable  by  leaching.  From  the  sulphate  the  cad- 
aium  may  be  precipitated  as  metal  by  metallic  zinc  and  refined  bv 
lectrolysis  or  may  be  precipitated  as  the  sulphide  by  hydrogen  sul- 
ihide  and  be  reduced  to  metallic  cadmium  by  oxidation  and  distilla- 
ion  with  carbon.  In  plants  where  the  sulphur  fumes  from  the  roast- 
ng  furnace  are  utilized  in  making  sulphuric  acid,  a  cheap  source  of 
hydrogen  sulphide  would  be  found  in  the  treatment  of  zinc  blende 
vith  sulphunc  acid,  yielding  hvdrogen  sulphide  with  zinc  sulphate 
^  a  commercial  by-product.  The  process  could  possibly  be  econom- 
cally  worked  by  mechanically  receiving  the  contmuous  not  discharge 
>f  the  roasting  furnace,  leachmg  the  concentrates,  recovering  the  cad- 
cnium,  drying  the  leached  concentrates,  and  delivering  them  to  the 
mixing  floor  for  zinc  distillation. 

It  is  likely  that  the  greater  part  of  the  cadmium  will  continue  to  be 
recovered  by  fractional  distillation.  In  the  not  unlikely  event,  how- 
ever, that  retort  zinc  smelting  shall  be  displaced  by  electro-thermic 
smelting  or  smelting  in  contmuous  furnaces,  fractional  distillation 
^ill  not  be  profitable  as  a  method  for  the  recovery  of  cadmium.  At 
such  time  tne  sulphatizing  roast  and  leaching  method  will  be  avail- 
able. 

Philip  A.  Mackay  was  granted  a  patent  in  1905  (U.  S.  patent  No. 
799,743)  on  a  process  of  subjecting  cadmiimi-bearing  zinc  concen- 
trates to  a  "dead  roast;"  by  whicli  the  cadmium  sulphide  is  con- 
Verted  to  the  sulphate  and  may  be  removed  by  wasliing  with  water. 
The  advantages  claimed  are  cadmium-free  spelter  and  cadmium-free 
rinc  concentrates  for  the  production  of  zinc-oxide  pigment.  As 
shown  on  a  preceding  page,  the  essential  feature  of  this  patent  had 
prior  publication  by  Mendelfieff. 

Stanl  <*  proposed  to  convert  zinc  ores  to  chloride  by  a  chloridizing 
roast,  to  leach  the  chloridized  mass,  and  to  precipitate  the  other 
metals  by  scrap  zinc  from  the  liquor  obtained  by  leaching,  the  liquor 
to  be  treated  for  zinc  as  desired.  The  spongy  mass  of  metals  precipi- 
tated by  the  zinc  scrap  would  contain  cadmium,  lead,  and  other 
tnetals.  These  could  be  separated  by  distillation  or  by  electrolysis. 
This  process  could  apparently  be  worked  to  recover  cadmium  in  con- 
nection with  the  production  of  zinc  chlorides  directly  from  ore  by 
shlorination  processes. 

o  Schnabel,  C,  Handbook  of  metalluigy,  yoL  2,  p.  50. 
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ELECTROLYTIC  RECOVERY, 

\   For  the  reason  that  the  method  of  recovery  of  cadmium  is  detei^ 
mined  by  the  method  used  in  the  reduction  of  the  associated  zinc, 
and  since  zinc,  as  is  sho^sn  in  the  chapter  on  zinc^  in  tliis  rolume,  is 
recoYered  el  octroi  yticaily  by  but  one  company,  it  follows  that  little  but  j 
experimental  work  has  been  done  in  the  recovery  of  cadmium  by  tbalj 
method, 

Mylius  and  Fromm  ^  extracted  cadmium  under  the  same  condi-^ 
tions  as  zinc  and  with  much  less  trouble.  The  so!  ution  must  be  kept  j 
in  motion  to  prevent  the  formation  of  a  spongy  deposit,  Brand*j 
successful ly  rerincd  impure  cadmium  by  electrolysis,  using  a  solutiooj 
of  cadmium  sulphate,  Senn*=  proved  hy  experiment  that  cadnxiuil|( 
can  be  refined  under  the  same  conditions  as  leadj  using  the  fliioail' 
solution  as  in  the  Betts  process.  *  '     - «: 

CHEMICAL  METHODS  OF  RECOVERING  CADMIUM, 

According  to  Speier  ^  the  solution  of  zinc  sulphate  used  in  tlie  mantis 
facture  of  lithopone  is  purified  by  precipitating  with  metallic  zinc  tie 
extraneous  metals  in  solution,  wnich  gives  slimes  containing  as  much 
as  30  to  70  per  cent  of  metallic  ca£aium«  These  slimea  are  mt^ 
pact^  into  masses  which  serve  aa  anodes  for  the  electrolytic  recoT^iy 
of  the  cadmium.  This  procei^  has  been  In  operation  in  England  t&t 
the  last  three  years, 

Kossmann*^  proposed  to  treat  blende^roasting  furnace  flue  duatr 
which  contains  some  soluble  cadmium  sulphate  and  some  insoiubls 
cadmium  oxide,  first  with  water,  then  with  sulphuiic  acid,  thus  hriug- 
iii^  all  the  cadmium  into  solution  as  the  sulphate,  and  then,  «it«r 
dimtion,  precipitatii^  the  cadmium  with  hydrogen  sulphide. 

USES  OF  CADMIUM, 

Cadmium  is  used  in  metallic  form  in  amalgams  and  allojrs,  and  th* 
various  salts  of  cadmium  are  used  in  the  arts,  in  medicme,  and  in 
electroplating* 

ALLOYS. 

Cadmium  J  like  bismuth,  lowers  the  melting  point  of  alloys  into 
which  it  enters,  but  while  bismuth  forms  brittle  alloys,  cadmium 
usuallj^  makes  them  more  ductile  or  malleable,  though  in  some  casit, 
aa  for  instance  with  gold,  platinum,  and  copper,  the  contrary  m  trw* 
Cadmium  is  objected  to  in  spelter,  for  instance,  on  the  sc^re  that  it 
makes  brittle  brass,  not  suitable  for  the  finest  work,  such  as  cartridge 
shells,  etc,  A  private  communication  from  a  maufacturing  finn 
requiring  the  highest  grade  of  brass  is  as  follows: 

Tradition  among  brass  workera  la  to  the  effect  that  cadmium  is  extremely  deteteiioaft, 
%jkd  that  amall  quantitiea— aa  smalJ  as  three  one-thouaaudthe  to  four  one-thcmsiid1ll« 
of  1  fKjr  cent— seriously  dt^tmct  from  the  value  of  brass  for  purpotfei  of  drawing. 

A  meaecr  record  kept  some  years  ago  does  not  go  to  confirm  entirely  the  tradition 
in  regard  to  cadmiym— that  is^  we  were  able,  although  with  some  elight  difficulty,  to 
make  use  in  brase  of  lead-free  spelter,  to  which  we  added  quantities  of  cadmium  td  t^ 
extent  of  five-tenths  to  eevent]f-five  one-hundred ths  of  1  per  cent;  eo  under  the  ci^ 
cum&t&Dcea  we  can  quite  definitely  aay  th&t^  relatively,  csdmium  is  not  &a  eeriodii  m 

«  Zeltachr.  anon^  Cbaftote,  ISM;  1! 
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detriment  to  brass  as  lead.  On  the  other  hand,  there  is  no  doubt  that  lead,  cadmium, 
and  arsenic,  in  the  order  given,  have  a  tendency  to  make  brass  brittle  and  to  prevent 
its  drawing  properly. 

IngallS;  after  inquirv  among  brass  makers,  concluded  that  the 
cadmium^  content  of  American  spelter,  as  it  had  not  encoimtered 
farads  objection,  was  not  such  as  to  be  greatly  deleterious  in  brass 
making.  He  quotes  the  investigations  of  a  German  chemist  to  the 
effect  that  0.25  per  cent  of  cadmium  in  spelter  is  no  drawback,  but 
that  cadmiimi  in  excess  of  0.5  per  cent  nas  an  unfavorable  effect. 
American  brands  of  spelter  rarely  contain  so  much  as  five-tenths  of 
1  per  cent  of  cadmium. 

The  ordinary  dental  amalgam  consists  of  26  per  cent  of  cadmium 
and  74  per  cent  of  mercury.  Tin  or  bismuth  is  frequently  added  to 
render  tne  amalgam  more  pUant  under  heat. 

Cliche  metal,  for  stereotype  plates,  consisting  of  50  per  cent  lead, 
27.6  per  cent  tin,  and  22.5  per  cent  cadmium,  is  better  than  the  corre- 
sponding cUch6  alloy  of  bismuth,  since  it  melts  at  as  low  a  tempera- 
tare,  is  harder,  and  gives  a  greater  number  of  impressions. 

Fusible  alloys,  of  a  number  of  which  the  composition  and  melting 
point  are  given  in  the  following  table,  find  use  as  soft  solders  for 
soldering  tin,  lead,  etc.,  as  electric  fuses,  as  fusible  plugs  for  automatic 
fite  sprinklers,  etc. 

Cadmium  alloys. 
[Parts  by  weight.] 


rite's  metal. 

food's  metal 

tfMbto  alloy 

Do 

Do 

Do 

Do 

Do 

Do 

XlKtricalcut-ofl.. 


Tin. 


!     BLs- 
I    muth. 


t 

3 
3 
2 
3 

1 

1 

4 

21 


50 


Melting 
point 


158 
140-100 
170 
167 
203 
203 
203 
150 
187 


.  Lipowitz's  metal  has  a  silvery-white  color  and  a  luster  like  pol- 
iflbea  silver,  and  it  can  be  bent  short,  hammered,  and  worked  in  the 
litiie.  It  is  used  for  making  casts  of  small  animals  and  insects,  and 
is  a  suitable  solder  for  tin,  lead,  and  especially  for  Brittania  metal. 

Wood's  metal  resembles  platinum  in  color  and  is  malleable  to  a 
certain  extent. 

SALTS  OF  CADMIUM. 

The  principal  uses  of  the  salts  of  cadmium,  as  taken  from  Merck's 
■  1907  Index,  are  as  follows: 

y     Dentistry:  Cadmium  acetate. 

:      Dyeing  and  calico  printing:  Cadmium  chloride. 

I     GuLfls  makinii:  Cadmium  nitrate  gives  the  reddish-yellow  cadmium  luster  to  glass 

ijUld  to  porcelain  <?lazes. 

wgraphy :  Cadmium  chloride,  cadmium  iodide,  and  hydrated  cadmium  bromide, 
itechnics:  Cadmium  sulphide. 

"sd  separation  by  liquids  of  high  specific  gravity:  Cadmium  borotungstate 
.,  Klem's  rea^rent,  has  a  specific  gravity  of  3.28  and  is  used  in  the  laboratory 
ite  minerals  heavier  than  3.28  sp.  gr.  from  minerals  lighter  than  3.28  sp.  gr. 

cadmium  salts  soluble  in  water  and  in  dilute  acids  are  poisonous. 

87150— M  B 1908,  PT 1 51 
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ELECTROPLATING. 

Cadmium  may  easily  be  electro-deposited  upon  metallic  surfaces. 
Smee  was  one  of  the  first  to  deposit  cadmium  electrolvtically,  using 
a  solution  of  '^ammonio-sulphate"  of  cadmium  with  a  cadmium 
anode.  In  the  Russell  and  Woolrich  process,  patented  in  1849,  a 
solution  of  cadmium  cyanide  was  used  with  a  cadmium  anode. 
Cowper-Coles  used  the  double  cyanide  of  cadmium  and  potassium 
with  metallic  cadmium  for  the  anode.  Bertrand  recommends  a 
solution  of  the  bromide  with  a  little  sulphuric  acid,  or  a  solution  of 
cadmium  sulphate.  Patten  and  Mott  secured  smooth  deposits  of 
cadmium  at  low-current  densities  from  a  solution  of  cadmium  chloride 
in  acetone.** 

The  cadmium  deposit  though  soft,  is  harder  than  silver,  and  the 
color  is  as  white  as  tin,  thougn  not  as  white  as  silver.  The  surface, 
which  takes  a  very  high  polish,  is  not  readily  tarnished  by  sulphu- 
reted  hydrogen  or  other  vapors. 

Alloys  of  cadmium  with  a  small  percentage  of  silver  are  used  instead 
of  nickel  for  plating  steel,  as  they  aflFord  much  better  protection  to 
the  steel  than  nickel  and  resist  tarnishing  better  than  either  pure 
silver  or  standard  silver.  Cadmium-silver  alloys  are  used  to  a  con- 
siderable extent  also  in  silver  plating.  The  quantity  of  cadmium 
employed  may  reach  as  high  as  25  per  cent  without  aflFecting  the 
color  or  appearance  of  the  plate.  It  is  said  that  most  American 
manufacturers  use  an  alloy  containing  5  per  cent  of  cadmium. 

CADMIUM  YELLOW  PIGMENT. 

Cadmium  sulphide  (CdS),  is  the  pigment  cadmium  yellow  (jaune 
brillant).  Properly  prepared  it  is  one  of  the  most  permanent  pig- 
ments known  and  is  unaffected  by  exposure  to  light  and  air;  it  is 
not  affected  by  hydrogen  sulphide  gas  from  coal  smoke,  whereas  the 
common  yellow  pigments  (lead  chromes)  are  blackened  in  a  smoky 
atmosphere.  Considerable  imitation  Naples  yellow  is  made  by 
mixing  cadmium  yellow  with  zinc  oxide.  Caclraium  yellow  mixed 
with  ultramarine  gives  a  green  pigment. 

Cadmium  yellow  is  prepared  by  precipitation  with  hydrogen  sul- 
phide from  an  acid  solution  of  a  cadmium  salt.  The  precipitate  is 
bright  citron  yellow  from  weakly  acid  solution  and  orange  yellow 
from  strongly  acid  solution,  and  tnese  two  shades  of  cadmium  yellow 
are  on  the  market.  The  citron-yellow  pigment  is  the  one  coramonlv 
ground  in  oil  for  the  use  of  artists.  It  is  not  adapted  for  use  witt 
ordinary  paint  vehicles,  owing  to  the  more  or  less  general  use  in 
them  of  lead,  which  becomes  discolored  rapidly.  The  orange-yellow 
pigment  is  the  one  in  more  general  use. 

A  single  coat  of  cadmium  yellow  paint  is  more  or  less  transparent, 
and  as  the  pigment  is  quite  expensive  it  is  customarv  to  use  a  coat 
of  cadmium  yellow  over  several  coats  of  chrome  vellow,  the  former 
serving  as  a  protective  coating  for  the  body  of  tlie  latter  pigment. 
This  plan  is  followed  by  certain  railway  and  street-car  companies 
which  finish  their  passenger  coaches  m  yellow.  Chrome  yellow 
alone  for  such  uses  is  apt  to  fade  under  the  action  of  light  and  to 
darken  under  the  action  of  sulphur  gases.     The  particular  advantage 

o  Patten,  H.  E.,  and  Mott,  W.  R.,  Electro-deposition  of  some  metals  from  acetone  solution:  Trans.  An. 
Electrochem.  Boc.,  vol.  16, 1909,  pp.  62^-632. 
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of  the  chrome  yellow  for  ordinary  purposes  is  that  it  can  be  worked 
in  any  shade  from  lightest  canary  to  deepest  orange.  On  the  whole, 
the  cadmium  yellow  and  the  chrome  yellow  eeems  each  to  have  its 
particular  advantages,  and  it  is  not  apparent  that  the  use  of  the 
former  would  become  much  more  general  even  if  the  price  became 
much  cheaper.  The  market  price  of  cadmium  yellow  varies  from 
$1.76  to  $2.25  per  pound;  the  price  of  chrome  yellow  is  from  12^  to 
26  cents  per  pound. 

Cadmium  yellow  is  also  used  to  a  certain  extent  in  the  manufacture 
of  rubber  goods  and  in  tinting  toilet  soaps. 

STANDARDIZATION. 

For  measuring  electromotive  force  the  normal  Weston  cadmium 
cell  is  found  to  be  the  best. 

For  comparing  standards  of  length  the  most  useful  unit  is  a  definite 
wave  lengtn  of  homogeneous  light  corresponding  to  a  single  spectrum 
line  isolated  from  the  spectrum  of  cadmium,  hydrogen,  or  mercury. 
Tte  spectrum  of  cadmium  is  well  adapted  for  such  use.  Thus  de- 
fined, the  standard  meter  is  a  piece  of  metal  whose  length  at  0°  C, 
equals  lj563,164  times  the  wave  length  of  the  red  line  of  the  spectrum 
01  cadnuum  when  the  latter  is  observed  in  dry  air  at  the  temperature 
of  15®  C.  of  the  normal  hydrogen  scale  at  a  pressure  of  760  mm.  of 
mercury  at  0°  C. 
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iron  ores M. <'7 

lead -    230 

molybdenum 745 

nickel 737 

silver 157,172 

tin 772 

tungsten 723 

value  of  mineral  products 54 

ziiu! 247 

West  Indies,  copper,  ImporU  from 222 

West  Virginia,  Iron  ores 04  ■H7 

manganese  ores 140 

pi^'  iron 123 

value 1-S 

value  of  mineral  produci  s 51 

WestiTU  Au^lralia.  lln 771 

t!in;:slon 727 

Wisconsin,  iron  ores l-^.  i'7 

lead 230 

I-'l^  iron l'J3 

value 1  IN 

silvrr.  I'opprr,  k-a'!,  tmd  zinc  miine  i»ro- 

(luefion;,  by  C.  E.  Siebi*ntlial..      ti.;o 

valin-  of  mineral  pro»luels .>1 

/Am- 217 

Wolfratnii*' 7:'.(i 

Wor!  1'-  pro'luction,  bauxite «'.!«s 

copiH-r 2Jtl 

iron  uTo< sn 

h'.\  I 'Si<; 

i!).iri;MT:t--  c»ns 1  l.'i 

i[\u-\i  ilscr •■.'"'■J 

tiiiK-  :.-:i :'y. 

/inc L'-.l 

Wyi>m::i-,  c  liroiMiii- 7'- 1.7'  f. 

r..i.;»T 11»1,1  :•■=.::!.• 

iroi.i i".;;j 

>il'. .T,  (•■i]'|»' r,  l.'.t'l.  a:i-l  /inc  fniiri.^ 
|i,.-!-..';i<.::  .    Ky    CI:  iil.-s    W. 


V  il'ir-  i.r  i:;iiiiT.il  {'ro-Inct.- 


YalCi  Clmrles  G. ,  paper  on  gald,  sUver,  copper, 
lead,   and    liac  ia    CaUiofnla 

(mine  production) 314-350 

Nevada  (mine  production) 402^506 

Oregon  (mine  production) 520-534 

Washington  (mine  production) 573-^SS2 


Zinc,  by  C.  E.  Siebcnthal 245-273 

com  parison  of  smelter  and  mine  returns. .     250 

condition  of  industry 245 

consumption 2G8 

convention 273 

customs  duties 266 

exports 57,266 

imports 57,265 

ores,cadmIum  blearing 794 

266 
249 
248 
17 
248 
248 
248 
248 
2iS 
272 
240 
25S 
217 
251 
2.>l 
2jI 


oxide.  Imports  and  exports 

plants,  list  of 

production 

summary 

pigments 

zinc  oxide 

leaded  zinc  oxide 

zine-lead  oxi'ie 

lit  hopon«" 

I>rlc*'> 

pro<lM<-tittn,  1^7:;-l!«i^ 

by  Im  aiiiin  of  .vnirlter 

by  Siatc-: 

redncti<Mi 

(•onccntr.iii.)n  i.vA  separation 

Dotal  ion  mctlio-.ls 

ulecf  ri)si :it  ic  si'paratlon 2)C 

hyilrauiic  concentratlun 2;'»7 

]»neuiiiatif  reparation 257 

sinclfint: 2.'»S 

rci<«rt  rinc  >MH'!:injr 2'»S 

snicl:i:i-' hi  l)i.ist  fwm:vco 2i«0 

eli.M:;ii  .:l     a!i.l    elt'ctro-ehemli'al 

r«"l:irt  ioTJ 2t'0 

o]i\',  ri»-i hi-rn-.ic  smelting 2»:>1 

r.'si.lnnni 72. 142.230 

n-oi  mrs 2i'4 

se.or'.l:--v  zinc 249 

in  Kii:-..M- '^' 

.-T-'-.^'l-.'-r  aiiil  iTiirii-.  state  total 251 

>i:iiini.irv 9.27^ 

t'iilco.iwliii..!- 2i;4 

ii-v- 2nl> 

::..]■.  .MiiJ-i;: 2^ 

>iii-d;:  • 270 

riri.cl.;  •:!!■ 271 

wmiM'-  .  ..■;::::;.ii.  :j 2*'.*; 

by  .:.:.;i::i.-- 2»\<) 

'Mintries 2iV4 


l-i.  1-: 


Zi'i    l,-, 


■1.  prcl-i.-i.)".. 
Miniinarv 


2:{2 

19 
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